TI TLE OF THE | NVENTI ON ANG OTENSI N || RECEPTOR

ANTAGONI STS BACKGROUND OF THE | NVENTI ON U. S. Pat ent
w®B28874360 generically and specifically descriperus2007/025636

2-butyl -4-chloro-1-[p-(o-| H etrazol -

5-yl phenyl ) - benzyl ]i m dazol e-{5- met hanol potassi um salt

and 2-butyl -4-chloro-I-[(2"-

| Htetrazol -5-yl)bi phenyl -4-yl)net hyl ]i m dazol e-5-carb

oxylic acid. Colums 261-263 of U.S. Patent 5, 138, 069

des IESUOBTOR REELICRTIRE, (b (BN HiRISs FOTRPLF U

i njection formul ati ons, and suspensions. U. S. Patent
5,153,197, describes the use of these conpounds, al one
and i n coGROES-RERERENCES TOURELATED APPLESATHONAL i ent

havi erte SI on. WO200501 16 cri be

angﬂﬁ%a%ﬁ@ﬂt PPLiFRRT S TR o ﬁ?a@w%ﬁmww filed
Dec@h¢rTBC 2466 4R UQ%ﬁééﬁdn(Né P88 DI fgd DResmBaD b@é)é’ both of

use fof the treatnent of cardi ovascul ar, renal and
whiahhare iticorforated hetiegelasdcrenasf | anmat ory processes and

nmet abol i ¢ syndrones. The publication describes a

variety of angiotensin receptor bl ocker conpounds each

of which are covalently linked in a variety of ways to

anitric oxide QWRWQETHﬁM@gTIWI ude
angl t
IIQ%SJ}L%% g?lgglgl)?(cg éj?xd é)?lé(ﬁegltﬁ%é ﬁ%\)’@ l;elgn 9&%&@%%@ Irfog'rktel/%(ral centuries and

havdl’eaﬂfeﬁﬁﬁ considerible 10s8 A€ e dﬁﬂhénzama hﬁmtdg{ndntdﬁlkléNA-contammg

nitric oxide groups. W02005023182 descri bes _nitrosated
virubglonging tsthe faratly Osthemywqeicidear ThorrRidermtss and pandemics are caused

|
by O R SRR THE kel el o B R SRSt
immheiaﬁ in tha popmlhma)m ‘Dhésd aedtaoarpondiite armrfthndhas&su]t af mutation and/or
. nggund ch [ H{'H trosated or nitrosylated may be an

mlx‘HgS YRR g ugpZa YisEhgi ot ensin 11 recept or

ant agoni st, a cal ci um channel- bl ocker, an endothelin

ant aybereastt] the aapwﬂoﬁthazmﬂwnwmwrsdomavvhemlmanorphlc the outer
surfe}sfgt(ljs? $ 5P gkﬁdg nvg#u%h%%{dbcg)rnglg ! aela)u? Flbvrﬁ?opeoéom Wl]'llCh projects
pronﬁnéhttgﬂﬁﬁbpidﬁélﬁ lspike®bf tWd Bpes: Metnaggl@tinin (HA or H) and neuraminidase

N- oxo- N-ni trosam nes, furoxans, and sydnoni m nes.

(NAWOPO0 Jiiprass thiee bpes b Indyatranarusen A, Bbead - f@nly influenza A viruses
t e .

ore AR PR B SRR sl AL P ROTEER e Byeopisipaia and
NA. viinflabnZany shbtgsesadierturtlet elassified By sitdind [nffuwdnas Byvjersas miett

|n|b|tor|nc ination with a nitric oxide donatin
marwﬁ«f)%lar@ng Gayse esseemmtglmﬁt 'S BEP5PLY Dot aEcEYereas A tyPeS. Influenza
C vn%sgky AL OO %A %nfy Eht Gl I)ﬁl?taeber)gmlld respiratory disorder in

hydr oxypent ane-1, 2-d dinitrate, (5BR)

childrén. 1 Heysa(engdnleomﬂy) atndxybrphe)hvgtqaﬂb distioett feom (A6 8)d B, tgpes.

bi s(ni trooxy) hexyl 4-nitrobenzoate,

( 2R)nfudhy e AONYINY BHTECtlar widé 'thet?'o'If lahin®l € indlddthg Srammals e.g.,

hydr oxyhexane-1,2-diyl dinitra
humgsshorses ﬁggs; .SWHE:, deryats m(ha\{larm e g. durks, chickens and turkeys. There are

16 hRULEH SRR gl NALIEF e T Rle PhrEhlsply mpgreant

reseﬂvblrﬁ %éﬂ&faﬁﬁg pd%l@@@ gérsetichllywfntidenftally )il\léﬁiel\)\iﬁtsés\/@mch get transferred
i ncl

backo E}ER lwman panudation) vig close contagtbetween humsng pydanimals, | Rigs are
pernégs)n%etto%m ﬁurhgﬂ gr?cfgl!r(? 1r§Tu%§£4)§t?%Y$sﬁt§ecQﬁs%(JPtﬁlg %ﬂﬁé@al feature, pigs
vatl ves, udli ng vari ous armaceutically
accept abl e salts and hydrat es of t hese fornms, and
pharmaceutical fornulations for controlled and
sustai ned delivery of these forns to a patient. The
salts include non-toxic salts such as those derived
frominorganic acids, e.g. hydrochloric, hydrobronoic,
sul furic, sulfamc, phosphoric, nitric and the Iike,
or the quaternary annDnlun1saIts mhlch are f or med,



I n anot her enbodi nent, the conpound has the structure

and all variables are as previously defined. In
W@pwsHeB7enbodi ment, the conpound has the str uR€TEB2007/025636

wherein Yl is C(CH3)2, g 2is O Y3is C(O, Y4is O

and g 5is -(CH2) 1-2-(X)O I (CH2)0-1. wherein X is

-O or -CR3R4-; and R and R are independently sel ected

fromthe group consi sting of hydrogen and d-C4 al kyl ;

e e BI% SRR, AR Y L B v ond o

viruses vafeheHe §'¢fn§7d7¢61h§ iRfeEre® WeHS typegoplirey, a
pharmaceutically acceptable salt thereof. In another

enb r :

coney eieRmept RERAYINS cARETb P b ST E BN A n

segni@iteCTt iadnflienzn ) eTIH ateneE of ﬂmgmaﬁh& if kx)ovtnom( gt'eat)detall because of
shown bel ow. ANSAMYCI N FORMULAT] ONS AND METHODS OF

the tngrpardops mpeynEbEPitiICEATIsERE iqrogonYertinnal aadmeleatiarn whwh has been

| f
don G EAL S RREM P EORE ar ot rosd bR ERicBnide Bt are
belidys®ho 6O Ak th, gbnietid clheage anthéH A lan@ NA gfddéins afutie influenza virus in two
60/ 939,913 filed 24, 2007, the entire disclosure
Jiffegght sy SR icsHiE G RUEFHE SBifle o HEgeBIG ATy s psam@ntly, whereas
antigehfeldRif 99&%}15 Gh Vdc@@s%rﬁﬁryeldﬂu@ﬁ?d tyb® ?\e&mﬁbé émde?ﬁi béth kinds of
ornms of gel danany0|n anal ogs, pharnmaceuti cal
changesipuilidniza tpedbmipnses ichangs apdy bip Hermeiergradhal prpcessdfantigenic drift.
crystallization inhibitor, and nethods of neking and
usi mltﬁgﬁﬁi& dINRES td anall, gkm@paﬁngmat SRR throwhpoistaHutations
~ are nethods for the treat ment of cancer and/or a
in thp jye genes| thatepatain thegesgicyaateriakie predussdie mﬁm surfapé piotgins, HA
at 9 p ]
and {8 HERL IR o Corb B g hRAUTRE P0G £ 400 Blinfpenca
v1ruS/$1mby}Jel ih Ywuaafs wat ehs ﬁmhjuhiehﬂy dﬂahlaﬁﬁgaﬁlﬁbﬁ)glpe(fpﬂm Qniti@esic shift can
(J.. Cell Biaol. (2001) 154:267-273, Trends Bi ochem
occug@}ther(tli@ggljl dggrctfggnq_ll(multry)-t%hwgn fapsgpigsipp of thgough mixing of
hum&xﬂrlﬂﬂeﬁfa ALh8 3Rt APPSR RY ik rﬁ%ﬁ@scgo' ARt 1w an influenza A
proteins after their native corformations have been
subtypet wruschioyglh apracess ealleid igenetenteadsosttrrens ?&B],gemushlf’anesults in a new
heat, shock, ensur adequat e roteln ol di
human Ifluepza g sH W%p@@g?t}ccre%j@\‘t’é’@ b PGHT( %{‘rtn’f‘ﬁ’c‘gf S@HEﬁﬁﬂuenza
virude Ynfeét kRO Sim SGI 3t s'l_ﬁ@or tFRRIEBRE of RRME RN S HGaRSls. tlhﬁ{e segment
Hsp90 may also play a role in buffering agalnst the
that sftranstesred fis thgtkd.i fon exampe,thisislan réspltdo theappeangnce of a new viral

orlat foldln .of mJt Nat ur e
seaiy S0 SGEALTY F05%8 o O eboR T pEREin g T resul
can leAdiy annépideshicRAYAr @lpagden@k. condi tions and is
responsible for the confornatlonal stability and

??é :t"h% h&g ? %OHEJTVEE B&?é % %cdlgé)a{e??)})l%@hg Efﬁxe HA spikes to

mucOtdids ddﬁﬂﬂﬁngtﬁrﬁ@m INsheetdrmeutdniihRdcid/(NANRY= eiafit acidyl groups.
Aﬁe{ﬂ@a | ar ge nunber of biol ogical contexts where a

ingetheiparticls wangeled Brerlncyiosisdia epated pisiatq sndqcyptic vesicle
and ﬁﬁaﬁ@"e‘iﬁﬁscﬁﬂes ”lg'iepé LieNQidh& 9}5 tHEeR afid BEM ot Cﬁﬁﬁg HA

activity. ananycin is a nacrocyc act am
monomeals arg claavﬂelrﬂ)etrypsin hheertzs'mﬂsqm thwemdosmneitcmdugate them for
., ansanyci m of .natur t oduct s. ci 'S
inter AT P STy i d e e A LB BEsury R R i e Syrgptoms of
influbtgor cells, as well as the discovery that its primary
target in mammal i an cells is Hsp90, has stinul at ed
interest in its devel opnent as an anti-cancer
drug. However, its extrenely |low solubility and the
associ ation of hepatotoxicity with the adm nistration
of gel dananmycin have led to difficulties in devel oping
an approvabl e agent for therapeutic applications. In
particul ar, gel danamyci n has poor water solubility,
making it difficult to deliver in therapeutically
effectlve doses [0006] Nbre recently, attention has

r o A — .



[0013] Figure 3 depicts a DSC pattern for Form| of
17-AG [0014] Figure 4 depicts an 1HNVR spectra for
wao-e00s0t630f 17- AG [ 0015] Figure 5 depicts an XRPDUS2007/025636
pattern for Formll of 17-AG [0016] Figure 6 depicts
an XRPD pattern for Form |1l E,,of 17-AG [0017] Figure 7
depicts an XRPD pattern for EtQAc Sol vate of 17-AG
[0018] Figure 8 depl cts a DSC pattern for EtQAc
Sol vate of 17-AG_ [0019] Figure 9 an 1HNI\/§ pectra for
Et Oddesyiswapsiderpble rongsriy abeii segent yihreaks ¢ §uer12fl Acsqvgre type of
[
respiPhO S BERE Buhochliaiict i UL, MITRHIGRLE I Pt Aflucha Vinus (CIV).
Thisngdpiator@ kisease iasprdveauo b hightonsiagiats. doteogere CIV can cause 100%
relative bloa | abi the.adm nistration o
infection Wit L7 01170 "é’s a%‘i)%é’r ﬁ”é%oemﬂapm%m%ﬂs&és. %mcc its first
dete8RIrEin2004if %ﬂaglﬁéudcﬂ‘acﬁl G&ﬁ@?ﬁh%@ al RMierfc@B3 I 5947):482-485
cont ai ni ng - in a PVP solid dispersion
(2006):)r(nw s rapldbsﬂseadmrm)s the( U nitechBtates vt & deasPREstatep sepagting CIV
t ai [1ine.17- sSession 3); and (iii)
Ombﬁea ot Weabfﬁfvfé ?ﬂsée%od'ﬂf‘% Ao PR %nf‘?[Z% load) in a
PVP solid dispersion fornul ati on (Session ?’J 0021
Fi gl]ﬂ'@ seQibyREey tb¢ §I‘é ceumimgthg reeept eutbrealops H& 8 V serotype
re 10a ]
was fl?gl,&éhg gw&%Yﬁr |%Oﬁ ?%e?/l{eq 19% ﬁ?\;le? gg aésgrég I@p%?w?})amer into

canifig/ It is\pRotsdbse thattihe @BSBACS Hf arﬁéﬂﬁ&iﬁﬁé R/attduli@aém@ﬂ edinine influenza virus
relative bioavailability with the admnlstratlon of

plays adraipragle inthevapakandowisiesrrgad ¢isgaminatign inglogs of s yipss.
femal e beagl e dogsin: (i) an uncoated HPMC capsul e
contlafliénzg ALHAGE ,(al2fpihflaehza) vings- BB caldéd tHIN & poms'- omnan

influcBey AR GUBIVES et SRTSEaY HUScBINgHY SyDagiits (phg brds, and
can 9e @&ﬂi JHE}NC}%PFH% &8 'h@i WNully hfeAGebp1d Bt Qﬁ‘f&tldr{é vith these

P sclid dispersion fornulation (Session 4)
v1rusas @aveo¢qutrede1phumensa ’Ecudata,r et 200 eoxﬂfmﬁ&hpmaamemnbat resulted in

1 0024 re 12 de cts, a C.sc
overyi30 e 555{ Bayerorcet imip oSS anRRb Gy ohgiecily s of vet,
the viRlsMokdhobtqBa rés2ll fidin (b}@P B hirkadsio® fronfi 6/ human to another.

t - BuCH wat er ©1). [0025 u}l,t Fi gure 13 depicts a graph

Howghemihig could @amsenrwréhrtwres thpt anepidesiis for parsienye geyld gecur. The

best}éﬁ%tg fgor{:lpg?\é%?rﬁﬁ? %@gg%ﬁ@ flo af?ﬁ/satsso[y)lﬁéé %B%fi egxdemlc or

pandefhid &piactimationgr aph of 17- AG concentration | evels,
plotted as a function of ng/m versus tine (hours),

de L gﬁﬁél‘? vé@éu%s gsem19§ @id&?ﬁ%‘eh ied HuRbnsHavRG HiPh benefit-to-

femal e 0gs |ng i spersion
cost frationinl tanrmmfsprnmmmynosmhdaﬁdm raad tleaths, thod=sy erp thst wenlid'signnual

f.uncti on /M. versus i hours): (Fj.qure 14a
prodiioi capat B TeRBoR JSEF B BTN 06 PR GSaN§ 48 o the global
hlghtﬂigkapop\{%néﬁl e %%%Eﬁ’t'%@&n@é ﬁe%ﬁeme %snm %k@bﬁiﬁﬂ&i from the
y rot ary evapor ation; and gure an uncoat ed

WoxiWsalda@mmaauom(WHﬁ)hg thg CA@e(sszﬁ/Dll@am Conired (PIAC), who provide

the VdWISﬁ%ffi r{Fb %‘%Jnse#p. gcrt_glrlf%r\]zalféﬁeg{ug g' o&%m?@ I—F 8?§1rc1¥1at1ng viruses
(ant{ Bﬁc daifid réduire! f2H68icképladdmtlent bftHesvaddibe sﬂr&lﬁi&ﬂmﬂ‘_g ﬂwdfrpandemlc

5 depicts an in vitro dissolution study in SIF of
periedso i E Qipehlishey somjarsfuabresemmendgions fonibg siraing faboisluded for

the Igﬁ?rﬂfe{n‘ri‘éﬁg églét?lF T E%’?mﬂhhérfsz : ’ﬁ? n{l(%' @ﬁﬁﬁc?e\ﬁ@ Hﬁlreaf%#n Rl'r%tl}?félgSu.re, the WHO

sus ti1ne
detefrﬂﬁ@@in Febgukre vﬂlﬁc}ﬂ%tlcﬁiessn‘afhs)éﬁﬁﬂd }haﬁﬂiciﬁdedf ia rthcafa)llowmg winter's
anor phous di spersi on of 17-AG plus, PVP (éO%l n K-3
VaceRgd elnr&fn?ral ar@sm@eram FeIHaing %sea]nvplegap 43ue 'dépﬁlévg each for 3
an XRPD pattern for an anorphous di spersion of 17-AG
plus PVP spiked with 0.1%crystalline FormI. [0031]
Figure 18 depicts an XRPD pattern for an anorphous
di spersion of 17-AG plus PVP spiked with 1%
cryst aI I | ne Forml [0032] F| gure 19 depi cts an XRPD
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[0044] Figure 30a depicts a graph of 17-AG dog pl asma
| evel concentration after adm nistration of an
W pw8AaT@ed HPMC capsul e contai ning a physical bPENHS29P7/025636
an Et OAc Sol vate of 17-AG and | actose, w thout a
crystallization inhibitor pregent, plotted as a
function of ng/m versus tine (hours). [0045] Figure
30b depicts a graph of 17-AG dog plasnma |evel
ceptration after nistrati f .an ungcoat .
vireSGCFRS 9B 8 B Rl a8 pih g e sn SiyY BfiaRet frorh M attantoic
fluidSef ottigfeefed bfbNo el ezgC Iy $0GHiNioaldoses Jfkilidd ihflhenza virus vaccine
(PVP), plotted as a function of ng/m versus tine
are mrﬁweds,)t eapwectusarihag ta precured @org! laorterybwamtpé gggsonlhis makes

vacé&%%@?}@c?{ao : ﬁgx’?(t Bga%f}i:er_tl gus’%v %a%?l('}g r?f %%5&5 guahtﬁma b;;yonated eggs

and thelyeed afalﬁshproi?iﬁeﬂ dyahe N e/CDC. Mest béthiGrotenpelbglisttains are not
.30b. [0047 gure 3la_depicts a graph of 17-AG dog
easily| gQyra t B |tlt%row@em Flabnma*&fitesgs SBp¥ieemahis Arobferaygovernment
o508 et ENGL RO A0 ) R A NS o it i
y1elqhhg)iabedat(a§' strafrUAMR/B/34dfn @ §72eassertmast dhtairingléoiegmpents from the
t hat even when no

t [ | t
AR  Oighely iy arortes ernbt SRt R mey gffect the
antl,%e?umgg{)f thé 1%'56!&1':1! Q/a&&né: r’l?'ﬁér@foké Merd 75 Aﬁed[tQ Qﬁmldé: Altthative

icts a graph G dog plasma | evel
metlmh@éntanafammnafwaemnmmimhprstqcaagmt ofinigal diseescatoausddriyGntluenza,

L
parERTY 1y B Rete nPERY SR AN BlHeeflores thers rpmansneed to
provade merholls yEmamsaétuiiRg (eﬁ‘@é‘ﬁﬁa)rmn@@ﬂplﬁ\&tsraaingﬁﬂﬂﬁé?@ﬁ vaccines in a time
adding a crystallization inhibitor |eads to increased

perigf] guiglp emaqughito effaetively prevert PopBiblegpidemyes andix pagdenisss The
ters for Figure 3la
pns@ﬁ éﬁgh@%&%sﬁ%ﬁégﬁdgﬁ§€ﬁéﬁ 2 depicts a graph of
Iasna | eyel ncentration after adm nistration of

caitaton of g rfw%emla Sheuld soighs apstrueshasanadiipsion that
suchar@ﬁarér{?:e/"i%%bi\é'a‘g‘ "Eﬁ@fl arf 8636 instiht SfKcaton.

crystallization In tor present, otted as a

function of ng [ ] Figure

33 depicts a gbgkﬁﬂg?ﬂa@B“%?ggéﬁgﬂéééYE%%ﬁgéntratlon

af t ethedléBeni MbERtdnOR1s td Kabsn@SfoRthePrétenfn bﬁﬁl%uenza Aand B

propyl ene glycol, 5% ethanol and 10% PVP) via oral
mfe@}amag She wercinesiang the relajed methodsof the invemtibn peyvidera/mymber of

adv e ns?err%?loﬁ altt t hacgllngsn %{mcgtg ({%ﬁ?&#&tgg ng)glvaacmes) of the invention

are ploduyred SlisiﬂgSlsafeec@ffuf@c‘élls\iﬁstéﬁrdﬂﬂnﬂirym(f &gsOTAk inventive
adm ni stration. 0052 Fi gure 34 depicts a graph of
prodygiprymgidds savger l%lrﬂ:raﬁby gwafﬁmafth%?law MeesinemprHagiare
I I
proc%ﬁ?u Gfr@ﬁd rl%tg }t/lgx% t%?gl%é Q?E&q@\/@gax ﬁi?@nlgseﬁué for th hft are allergw to
egg ma&lnag af[il&gprpsem itve@htiom glsa peswddsalelwi m&humgemmh:lohlpbelltlons that may
d as a function of ng/m versus tlne

be U§q4darﬂ%f) 3*10[2816 ?ﬁegﬁwemg@wa&w&@n@oglﬁlaaﬁcm cesgd to immunize
anmp.lh@mdlﬁg%mgo AEARL ARG e LARHANR GRS of the
G as a sol utton (20% pol yethyl'ene
mvegﬂlgn; djlte Myl@reunx?étfea/raaclw iISYmBMB@!. bosheagPectnthe preseht invention
% raI ava cont ng a cry stalélzat on
provluﬁﬁlaslla cape%g r}f\%g)galn b %rgn%gesg ﬁltawc 15¢a5¢€ gpe to Canine
InflREZVirME(CINS. Th aﬁotﬁ&%béat the QPdht il &R p36videPs FARimR that
graph of fermle dog plasma | evel concentration after
adm nistration if 17-AG as a solution (non-ionic 2%
Tween-80, 5% DMSO in sterile water for injection) via
oral gavage, containing a crystallization inhibitor
(non-ionic Tween-80), plotted as a function of ng/m
versus time (hours). [0055] Figure 37 depicts a graph
of dog plasma | evel concentration after adm nistration
of 17-AG as a solutlon (non |on|c 296Tmeen 80 596

SR AN N A PN N IS " o, . L s I |



m croscope: (A) 4X transmtted |ight inmage of solid

state 17AdG PVP anor phous di spersion; (B) 10X pol ari zed
WO p@Rv7d3mage of 17AG PVP anor phous di spersi on PEIT/We207/025636

(C 10X polarized light imge of 0.01% spi ke of

crystalline Forml into a 17-AG PVP anor phous

di spersion, dissolved in water; (D) 10X pol arized

light inmage of 0.1% spi ke of crystal I | ne Forml into a

17- AG PVP ano ous di.s si on ter: .
protef skt RS RRRnS Ry B ot gl Bfeic
reas§drifedmdl | i ne Form | into a 17- AG PVP anor phous

di spersion, dissolved in water. [0067] Fi gure 45

e SRRy SAE R b gty adapd
to gﬂou&lﬁ&lslémch&uure ks ah u@dnimlmhﬁbd{rﬁ)@ﬁ 8he hdapedeinfiGenza virus

picts exenplary photo inmages of a suspension ?{]d an_ .. .
1solaé¢ﬁﬁrg selpcted Jor tlz@»g abaliyoLTRW ORG Agsemtissyg culture cell line using limit

L

for gro@fdn Feytured ddll Hepiscelectad dyaphalhdivting ihtoraomultipliorte of aliquots,

as.a fungction of L1.izin
a quantity of R a@?@(amé# b ot gﬂafhle%? tHipgRulgtions. The
multl-% dﬁgdf R1id8R B thh c&?ﬁc@@@tﬁ%d/&? WA itehe &@turB®eell line. A
Figure 48 depicts a graph owi ng tunor vol une
subm@ubtlbm pt influanzs v1tusnveltl(1d alycsr)luljmhlcuy pﬁg)ﬂalem@bpopulatlons 18

aenlBAR AR Bhe g QMRS IR 0iBuB St R0 oviom and
sele&dbd &Y thEBub¥eptRtiBh loPh flukhzDeirhdthhd i9 raaa;ﬁadi fohlglsvethi Gt thesltured cell

[0071] The definitions of terns used herein are neant
linet i retpsest grobedimentsethg peesert:inkgriioaprovidefemgtheds that include contacting
the tgsgéé-nﬂ%r?rgga t&f 8913&&}2\99‘1 fgggue\%@ftnre c%il%}%gw %q'opg%mecsﬂlfﬁment to

produise Bj&bpéthﬁ&tffe@ﬁ (CPEpr Dhisdedhod b alef inolulde hmsesting the irdfluenza
the ternms as they are used, thrqughout this
virug pacsoecieh sfbodimealss the ruic ilugon FININEProGess el yes gerially diluting
an infRhAG; gﬂ%ﬂte{;@ﬁ doﬂﬁht‘fﬁéj%hld\ﬂuﬁfm %th%‘ithréﬂfceﬁs | R6 @Rl the cells
gr oup. ere stereochemstry 1Is not
for strae suiﬁﬁcwlnt to produceatyéapathat effedte (ERE)S hmslrrgfwmsefrom the highest

i.nventive ounds pr.ovi.ded herei ed
aitutigh i s CRE S SEoafE UiH o ee Srilh B Banyifted TEhs dp some
embB&in¥Rkd, tRSmEhSd HIs6 Indlids A@nixiHB HRSIRAAEAA WIS Bolate with an effective
i ndi cafed, individual enantiongrs, diastereoners,

amogetmfémpsmahefqrs santacting:ihe cobiwtsd alls. oisomemtiodiments, the mixture is
of [ . t.h t I
nc 8 8 PRSP BB 18 2 B RO v

the 1§ (ﬁ@ﬁﬁﬁ& 8bsttatd)i Thd thepsateed fof clediing dirsigrasins @an be type IX
[0073] The term "acyl am no" and "acyl am ne" refer

trypsn kg semg casnst thegiepyd ce @%ﬁpé@swcqlwée ydaptsdpolate vfnth the tissue
Y e
includike ey e abcﬁt@ﬂ?()m} &Raldr edscthai z[bolﬁﬁm ooepr mmxscaaés the influenza

) | kyl k het
virupisplats %st(%%?% oW T harecusiure elop dBrming the o8 msigaOLF The
tissub ch\l;\i].qn% cefl 47‘(911& Fﬁﬁuﬁ B8&118MuER ad H@m% &hBFonic

§ ek £ e ARfhnfRn ¢
t hey are attache ete a heterocycle
kldnhwelhg Thednfldertza vruatambe ammﬂmenza Angdnr@ virus.eln @@ i@tticular

The ter refers t e, radical. f sat ura
embllpal P e TR 15 VL SaRg HredRERTZAMEYF tsSfate can be
obtafHe@ YR ay RAD&LIGDRICES ﬁchMhn@fr@M%asﬁ]ysQ&‘a%aﬁ Kitlg tissue, and/or can
(alicyclic) groups, alkyl substituted cycloal k
be pyrvidgashy athardpactyoekk she Wikt It somegiembedimenisotigdnflyenza virus
certain enbodi nents, a straight chain or branched
chain al kyl has 30 or fewer carbon atons in its
backbone (e.g., G-C 3 for straight chain, C3-C30 for
branched chain), 20 or fewer. In sone enbodi nents,
certaln cycloalkyls have fron13 10 car bon atons In

o o . e A A~ I




such as, for exanple, aral kyloxy, refers to an al kyl

group as described herein substituted with an aryl
WQr®8p7@31 descri bed herein (e.g., an aronmati c BPET/US2007/025636

het eroaromatic group). The aryl portion of each

aral kyl group may be optionaldy substituted. In one

enbodi nent, aral kyl groups include, for exanple,

groups of general fornula Ar- (C}Q)t- mhere Ar

. . represents an aromatic 0 er [ L.S:

sold B RRER i, SR gLl e BB Rk ipht M i adpotaton o

tissug Ui, SohRiMghod iatlade pudfyimthe h@fveateotvhag [ieévRe sash ndethod, the
aryloxy', refers to 5-, 6- and 7-nenbered single-ri

ng
step af BABHING i igicamm}ed ouhusingrize EreintioR: chrogstossarhy: J hegugthods of the
1nve€t? neéa%a%hé)on%vﬁ]? %ﬁntn%gné ?&n onld 31448 gf PifldeRta %ﬁ@{t}?the first isolate
enzene i racene, pyrene,
prioff to] duiring & sﬁ)bkﬁqﬂent tb purlfization, suchahiat the séobndtmlla&e is a different strain

triazole, pyrazole, py i ne, pyrazine, pyr da2|ne and
fromyhe figst dsokase: Iaﬁanxenaetﬁ?déé? osq fiFauon, stydies OFfRg§ pyor to admixing

the t%WaPﬁB 'f% th Refelfire! r}glx%ﬁx%'t’l‘ffft ldflgw udl |n§191uﬂ8gér§él?}r Stafle viral
ary eterocyc het er oar omat i cs”
protelnSJ nﬁmt somermetyodsthe lmﬂlmnba; tS| 1na£tt1ewdtedt [ipp@me Bmhodlmentsn@ this type,
the 1F€ Séntglﬁ %ﬁ? \g t%%m%g\%&%gg g%tolalté X tl%? % hgf%ﬂ%{{é’lﬁg Ceifth Give to inactivate it.
In sﬂxé‘ﬁ@ﬁﬂod@ltké’ﬂéﬂ/estﬁé% pértdrtled WHEA R Héma@d1ienix lprotdimi dBftent is
nitro, sulfhydryl, i mno, am do, phosphonate,
nmxgmdsphlnate car bonyl, carboxyl, silyl, ether,
al kyl t hi o, sul fonyl, sulfonanido, ketone, aldehyde,
est %ﬂhbﬁérﬁb&ﬁﬂl@hﬁé|1mcl&d@ifﬁédcﬁ1eq1’reﬂiﬂécﬁbjaBﬁr@ﬁs&inig(lhe viral isolate
noi eties, - -CN, or the like. The term"aryl" also
preppigd |bydbe nysﬁloylco;f seleeting yinéyenzanitirus 401 g Witlhen §psugsrkure Cells by
t1tra§%gc%r{ ﬁ)ﬂﬁéﬁ%ﬁVﬁ%&% éyng%‘t% ggl'i%‘fﬁg[ gmgogl %%Hg E hatg)gtrelﬁﬁmghza virus
1solammaﬂsmda;btedi et tione ailtutdells ingdedel. dnsomieiembodiments the virus is

prepasyg DG RRIIOR. of SIS e Tic phogen i Epicken caes by
chorﬁﬁﬁ%‘itgf‘d(%i chﬁﬂec{ e %ﬁlmtéﬁ dé%ﬁ?) J}%ﬁh&qc H&ﬁlb}zﬁfer{hoculatlon routes

benzoqui none ansamyci n® (aka "gel danamyci n conpound”
pnotntednmtfai drhticocywiing  Inawmteaambodimers e mdfhucmat\amsuﬁgeph(:@tpd first by

noc 3 s R B S DS FHLTBBE AR PRSI

adaptifdnitb tidQnrtaltRalellsr e exo- to the nacrocycllc | act am
ring system and the benzoquinone noiety itself.

Spe(.il fa'd&ﬂ%% atﬂgl 83 ﬁ.?)‘v%ﬁeé'rﬁé( o(ﬁ%%lft.r %le%}ﬂ*%ﬁﬂ{lﬂ%ﬂﬁ%s for
ansanycrl ns inhel B are no imte ;
grovgh lodaiilﬁimcérr[brﬁmic hﬁ‘lhby o¥its. rn on® @ﬁﬁi méthed phrisfeenza v1rus isolate is

"characteristic XRPD peaks" or characterlitlc set
titrajsd apge livpihAdutionssloming swélaqbabw igBpenga igigiolats khah i qd@med to the

t t:

HECTTERSHER. 1R o L IR S NEDRAMEAR poty i
HEK)yellsmnrdegro\smlg thxf ce>K]§Ff6r qnHMesuffi;méntMpmwtecﬁnpathiuraﬁ&cts (CPE). In

0087 ter lizagion Lnhibitor! nmeans
2 DA DRI Py By b SULIETRAZS XL 3 Harvested” The invention
also ?i’@ﬁi‘(‘lé?,@ Valbing tl‘ldi‘ MdPided thdRNBORMS)ifis Q6b1AE oBtafRiaRUAEse methods.
romthe anmorphous formto one or nore crystalline
The frethesl Gan alseaneloti¢ admixangthernflyengavirus salateawith an effective amount of

ystal | t|on [ ito 0 subst

typeisARIn i Apra e ' riiieefs R AmE MEREIR! ofpigu the trypsin to
cleal©Vird PReteRBOWBRoUt Aeiching RRd el lb ffdin thelkabtEate. LA oak kMWodiment, the

for enhanced absorption of at |east 50% over

conventional delivery, of the conpound into the

bl oodstream [0088] The term "gel danamyci n anal og”

refers to a benzoqui none ansamycin ot her than

gel dananyci n, for exanple, 17-am no-gel dananycin

(17-AG, 7-allylamno-17- denet hoxygel dananycin

(17- AAG or 17-(2-di nethyl am noet hy)am no-17-

denethoxygeldanany0|n (17 UWM3 [0089] The term

o, o a -




[0096] The term "pharmaceutically acceptable carrier”
i ncludes any and all solvents, diluents, or other

WO p@al0T37ehi cl e, di spersion or suspensi on ai dsPCHURFATE25636
active agents, isotonic agents, thickening or
enul si fying agents, preservatives, solid binders,
| ubricants and the like, as suited to the particular
dosage form desired. Renington S

step E/E%rgﬁc%?lm ﬁg&‘g’ﬁ‘? en%ﬁaol&se wi gil-tg%lgd E,ltls g%?g'gél)(}{\{t at an MOI of

less tHaf@be@asoMar i ous carriers used in formulating
phar maceuti cal conpositions and known techni ques for
t he [pK e
o n\}lg n?rB ﬁ%bgtglretn%é Eﬁ%ge@%ﬁ%@ﬁ?ﬁ?&l%s %%cﬁt@y c%m{)ﬂsmg human
influefFanRdbmeilaRd QY iede thah el g @fht&mhnﬂaem 1A @etidosey Iaayelated
undesi rabl e bi ol ogi cal effect or otherw se interacting
embpdimentidic dnantion pravadisiaceinescosmrisigamaninfypers (ig)s fesmulated at

n 9]
s D BROETRBEr APTRIE M8 o TSt s npion
provﬁi&@a&lﬁaﬁ'@bﬁﬁ)rﬁfngml iaflaensaivirias f@ﬂnﬂsﬁéd/et lass than 2 pg. of human
phar maceutical |y ﬁcce table(garrlers i nc] ude, gut are
influegiga HAder deses Jnsy gardeserphodiment theyaxentign R Eides,geines
com G5 PELES R AR 3955 SN Aty 1 per s
In particidexyateink gnbodimertothe adptviagt is ar [SUOYE elnantberceictine egbodiments

ac te;. powdered tr.a a elatine;, talc
at 1665 303 & ihE e camprae A Bt iavh Tt i asmoris Srudicss In stll
othePlARintWetbodimBR{AUEaR8DY, Saht ORER]LoRiptise BlAf hhONE/e the same

oil, sesane oil; olive oil; corn oil and soybean oil; '
amingl acedsesiuennge in yet qth@mabelne egibpdisientsastleast 98YpcH tbﬁsvmlses comprise

| eate and eth | aur bufferln nt
i Bl B e theab Bl LB i i AEFS beater than
95%%b GhéWiguse§ b&npﬂé@ﬂﬁ&ﬁiﬂﬁ@e\ﬂ%ﬁme dn$iab e&ueeq@mee
Ri nger's solution; ethyl alcohol, and phosphate buffer

sol
I ubriitﬂg g’%&“@ﬁ%ﬁﬁg’g‘ @ggé}{}n S{Iggér) su%’tg ate angg ?rigeerltlglstmérﬁrowcme
immahepagdiest irffuened Viras e(gc;ldamnregnﬁxmm sirus @ 1d9and @ther diseases, e.g.,
agents, .coatin en sweet eni n flavorin nd
othepEhmRnfrs AR AIpesse P e s VM ASHET BV d pthod of
' f
im0 Es Tr r CONPER b i A i s
makiqgcingialymlgyhe' vapcinep 6 theyiofectouprdisgasesae.g., sanine efectinusaliseases are
1 and.% fer to two or nore rings (e.g., cycloal kyls,
A0 Y1 TAt kenyl's, cycloal kynyl's, aryls and/ or

heterocyclyls) in which two or nore carbons are conmon
to tIKN@ pggj}cglam |en@o¢hm@g an @mgxunogem;c @(pmg@ltgmgof the present invention

com IfISueSS 518 i it n{l)ge 1C c s1t1c§ ne%ﬁs?%gn gl'g in aﬁ&arlf%gév Héacii,]anéifan
adju{'zbﬂ rnypgsuyqfthé iitquvmtt yt@mpheesrmmbm \Satbtsémtﬁlblfbﬁd Iibhdéisuch
such substituents as descri bed above, as for exanple,
embpdimegh the adiwyant further gympriggsiabigyinumgh Wwyﬁe By%:P%}&FRlW
I
ermb ALY AT e Bl LY | in R BBt e
immahbgehic @nkpdsitioinds asatdinanyl | ketone al dehyde, ester a
heterocyclyl, an aromatic or heteroaromatic noiety,
- CF3phe &&m@&orﬁﬁéﬁslﬂlér{‘ﬁay [RORR] fr&ﬁ %b@tﬁtrﬁ)‘é)%engggfu@i?xﬁﬁ&gumts
group”, as used herein means that a particul ar
(HA) e abhan APOWHIAG] per dosg. This cal vagr widelyi @eptewupg oarth¢ size and other

heal | %géi?ig]@gg?st gﬁhgﬁgﬁﬂgﬁglhgc}éﬁﬁg gegtlnfeglr r Jﬁﬁedcomposmon is typically
mul ti functional conpound. In certain enbodinents, a
protecting group reacts selectively in good yield to
give a protected substrate that is stable to the
projected reactions; the protecting group nust be
sel ectively renoved in good yield by readily
avallable preferably nontOX|c reagents that do not

T ' o, .

)h-j




present invention, the preparation of anorphous

gel dananyci n contains no detectable crystalline
w@lodangmycin. Simlarly, in some enbodi nents BPET/UB07/025636

present invention a preparation of anorphous 17-AGis

"substantially free of crystgdline 17-AGif it

contains |l ess than about 1% 5% 10% or 15% (w w or

v/iv) crystalline 17-AG Sinilarly, in sone enbodi nents

v S RLFSE i ST o SRR e SRR ntoces

abodtBOO‘HK@' esdéess than about 1% 5% 10% or 15% (w w .or
v v) crystall|ne 17- AAG Slnllarly, in sone
|nen h r n |onof
L, L ARGl Y PR o BBRRRE

phaﬁ‘rﬁibﬁi&lo@fly ddcepfabld inrhugddtindil g, £.83 fé:ytohﬁi&s ghowth thetors %emokmes
10% or 15% (W w or v/v) of any solid formother tha

superpriangs froen qedrawltyeasiog ﬂwv@wcmsﬂmpmqms o celig fom lymphoid organs,
cell g@%@%‘é@(&%xﬁﬂa&s p?r? rAhtsI A d&qyaré%ltpsr %pﬁ:]@)%h&n of

vate I's tahtla free of o solid
for of 17-AAG if it contains | ss t han abput 1% 5%
10% VfS%?%BP”\W%‘“W“&HW 4 ‘H‘“f‘B’rSFFF?ﬁf}I‘Pé? r‘{‘ﬁ%\ﬁ“c as.
pareh{}?al%a}n'nqyl"é?fo@ ﬂl%%hﬂl@éﬁl%qn B0 bt oRPIB&Sion, pentoneal

substantially " when used t’o descri be XRPD peaks )
inj e@fonalrm@dq:rmmh ChJ mt@nsonah aimmiﬁ&raxéu?DnU&naShlaadnuomb@mm scarification
udes abo of th aks when %onganed
and {:%m 1n té?né ?{E‘é &prg gﬁﬁ&#},ﬁ% n t € vaccine 1s

admERFBRHBY lﬁM@cdla}guéa{Hnude subst antially al I of the
peaks in a reference list, or all of the peaks in a

o 7 RS 0 A bR i ot coma

antitsqaiess thateind ﬁ)f(el’\eHGNS and thé P fihdiibodies tlﬁamsbh&s phr éparticular
substantlally nmeans that the XRPD of that
embeélﬁﬁ@a pbthe m\feaae%, the ppabied anfihedy thans bingls o §;*>V FN8 e chimeric
antitdy29% of the peaks when conpared to a reference.
Al gitionally one skilled in the art will appreciate

t hr hout , t hat Xﬁg eak Jntens%ties and.rebg#
| nt oHEIATRsAt BYeRtan, BEhRaTaYIER B RIRARST VARC S (13 ficligle one or
mor@ §t§§1h§bﬁn§dt%te@r@[\pte I CIveH8 XR&Nin &ﬁ‘ﬁlﬁlﬁmcﬁswn]ﬁ 88d 8othore other

he term "substantiaily honngeneous nmeans that the
camg@p@thmmy @ndfoannﬂnugoge@sdnslpémwge mamugaogdms chrg¢lmnng imemunity to

rsion. or. fornul

canifh SRERTEE NP so HEU BB ifincuoNis i B splipg parvovines:

canifi® pathihflaeiadtifusScahdlé élfro&viru@ Seabiheifl Gdiza eru's h@d/or Leptospira
gel dananmycin anal o present in the dispersion. LOOlOG]

SCIOVHS, 4& 5 REPIQS Farschngri %rPYﬁﬁl%iPPOtYQBO% EPIPYNEA if1IaTEQRRES serovar

cam&ﬂa rl?e%rq%?zzrgltn?tgwoiggﬁﬂ% e}l%}}a'é 0 égﬁqgfl ag)xi/o"il Le C%to \/%IF% znéef’]rro ans serovar

pomaﬂa amnmbﬁﬂxanmﬁmﬂmgemﬂhmmfe addedtoca gtsﬁlahhmdrevafoomf the

of the conp in t e solid state .
presenf,iBansiap iog 4}: li??m’F‘S( @orttﬁéffp%%&@@mm Cfrgﬁﬂtlsrp%atféeaé

I u :
LA PR AT B i
burgab%rztshmm stridcto (ss)OBhbuegddriessss, Ragaratngand Bofzelii; a Mycoplasma

ystalline materia eri f, .about 1 hour or
Specg‘?Sésse Mycgpigsiia £y 1’1‘69:3 r§{”6:? VH}lg %}' gffﬁﬁf“'gs hours or
greater, about 12 hours or greater, about 1 day or -
gr e akherpresghboinventionepsRviges tor aeathods szkmwmerﬂeanH NB ipeultured cells.

r eat nt.hs reater, about..6
i s fp €8 PR TR e 3o ol PR BRRG BeIR” 1n one
term"substituted" refers to a chemi cal group, such as
al kyl, cycloal kyl aryl, and the |ike, wherein at |east
one hydrogen is replaced with a substituent as
descri bed herein, for exanple, hal ogen, azide, alkyl,
aral kyl, al kenyl, al kynyl, cycloal kyl, hydroxyl,
al koxyl, amno, nitro, sulfhydryl, imno, am do,
phosphonat e, phosphinate carbonyl carboxyl silyl,

o . e



amount sufficient to elicit a desired biological or

nmedi ci nal response in a cell culture, tissue system
wW@piosare37or human. I n sonme enbodi nents, the reBEDOSW07/025636

i ncludes alleviation and/or delay of onset of one or

nore synptons of the disease,gcondition, or disorder

bei ng treat ed. [00113] The phrase "taken together form

a bond, V\,hen used to refer to two chemi cal groups

embGF vy hor sy SESEPRIT o RLlBek] Shach <

embb@mm,&nécalsta@mehﬁéer\@.en the atons to which they are
attached. If the groups are on atons that are directly

b agld

bgﬂgﬁ ngﬁ’% ngérgse o %&g?ytlorneﬁﬁlﬁérg}g}/ﬁ@s exame Qgﬁkﬂsmg CIv

H3N¥5foamdla% dt ddasnthaw §eo kiU ber dosa. othdse éthboditrfeutst the @djuvant is
-CH(R 5) - CH( R6 ts - 0114

usualig AT RUEORSBOHAS B ARV BsAbOE ris AP Llbe £ as the same

amifiGd SediBY e th%?hér Nra i:IﬁHJ)(ﬁﬁmeﬁﬁ%rfgaEﬂ §09Rbf the Vérus?shcompnse HA

stereoisonmeric fornms. Unless otherw se indicate
that paesthnsarde amimsavid sepenenhatiB stter vasundernbogimentigreater than
[ udj ng ci s- i somers, R- and Senanti omers,
95 15F SrEBREPEPriTOyA batiEe T 1y wpinereid B ¢
m xtures thereof, and other m xtures thereof, as
f al IThege and other aspects ebihe msenhinsemi@ovdlsbﬁ@tter appreciated by

refeiglie o B B R g P B TS B0 Comer 5,

as well as m xtures thereof, are |ntended to be

included in this disclosure. (2) Solid Forns [00115]

Provi ded herein are gel dananyci n anal ogs that can

exist in a variety of solid fornms. Such forns include

neat crystal BRIBE DESTCRIPTEONPOF IHE PIRAWRNGS sol i d

forms al soi ncl ude sol vates, hydrates, anhydrous forms

and anor phous. Such solid fornms of gel dananycin

anal r ;

R R e O
Nonecwpinated castral amdwhaocieated dogeewene chrallengeid Mflthr@ﬁt’ adbioglitored daily

nor p solva es and ano ous
from sy OBy B aens TS i Send FeAROCHigp dacpasal
dlscﬁirgc\! 'sﬂ@&uﬁ? QSﬁghxhg dlaﬁre@ﬁbﬁ‘ﬁndiﬂys?ﬂ% PORS!Slified1istbns were scored as per
erred herei n as anor phous 17- AG and

the gnidelings timnbgd for Bxangpile dtand averepeleliringl sicorea fier el treatment group
wer olrrgt (gnbaodl nts anor phous 17-AG is substantially

P8 ?géﬁ% Sol id fornms of 17-AG Anorphous solids

are well known to one of ordinary skill in the art

and
ar e Elggpg&qn}pqg;r@tﬁ%p%ﬂwg?llg\ggwa Y shedding in dogs Non—vaccmated
contl'(M %BB 'vhé&ﬁ&técfﬁ‘?%sr@%]é ':R¥lien gg&j wWRh &GP hggﬁt%dll g\paﬂsr\f)gpe collected on the
supercritica anong ot hers.
day béfefmehaﬁgn@‘(ﬂap RDus camfirkistiat ehedtos miche @1V rfr&h &Nasal virus shedding
npl es. s |on infra. [0Q117
wasgrﬂsmarﬁslu ol onged dogay selfeshn besal fvaaply fon HhTHA @y 1 through
10 p?ﬁp&aﬂfﬁ% éﬂ%ﬂnﬁﬁ%ﬂaﬁ&?@)n ﬁﬁﬁ:ﬁtrﬁgndl%'e% OPh&avkrage virus titers
00 ncetalne odi ments, provid
for wulv a'catrnernagﬂoypaﬂ:m@bahas e ACCERhs ndnwead talciflated and plotted
El orrrs of 17-AG [00119] Provided herein
agala%t aéﬁpcpség #'9%Pee pol ynorphic forms, referred to
herein as Forml, FormlIl and FormlIll, of 17-AG
[00120] In certai n enbodi nents, provided is Form|l of
17-AG In sone enbodi nents, provided is Form| of
17-AG characterized in that it has a peak in its XRPD
patterns at the specified peaks + about 0.3 degrees
2-theta. As used herein, the term"about"”, when used
in reference to any degree 2-theta val ue recited,
refers to the stated value + 0.3 degree 2-theta in
accordance with the value's reported deci mal place.
[00121] In certain enbodinents, provided is Form | of
17 AG subst antr aI ly free of ot her gel danarrycr n

Y T L A — AN~ "



conbi nations thereof. In sone enbodi nents, the Et QAc

Solvate is characterized in that it has at | east one
w@eaR/H0msiect ed fromthose at about 8.2, 15.9 apPdI/B22087/025636

degrees 2-theta. In sone enbodi nents, the ethyl

acetate solvate is characterijged by at |east one

representative peak in its XRPD pattern selected from

t hose at about 8.2, 15.9 and 22.3, in conbination with

6.2 5. 2, “1DE ALEIESESCRIPFASOF TR EONES Y,
25. Jr@abRA Mmethd 3 fPprodutirOfBueFAdEdRa ifivollvB grdw B an isolate

Solvate is characterized by its XRPD peaks
straig ubsmhmonaﬂed yrers eggﬂﬁMﬁaShpaIﬂg becauye thewoa of7pegsrs shgap and efficient

ond FREAPEH B g MO b B P TR S e it

amotmtgU Ir£thd caidbﬂﬁﬁiﬁnﬂﬁﬂ@&immb is ﬁdﬂﬁc@ﬁ@ G©¥Ecadlfe many cell lines that
endothermc transition at about 960C, consistent wth

can be wred 40 PEADRERC dnfliionza yisusshave nehbesa appraved byrae PBA for human

. ¢ |
vaceH M AR SRR 7 Rt bR € chlalibd IR AR,
Solvate is characterjzed by.its 1H a -
subs¥hsft thg vegeiags niegekiilgs genea '\f&{maﬁ as foblainsg Ieifially, the
virud REE&veRdFrdiR TRhS%t REIGImitdr soffecnd 1§)tlzﬂ¥él iPEEks e ifltial
approximate ratio of 2:1. [00129] In another
lsolaanbmdeg@mtd,lffmhlztobtp rthn/vmmdaptseo its iegg hast andsselzrqesdt propagation in
eggs%gkeg R@cetrﬁlg 1v § eéﬁ{ys tl%% rr?g&? 1r1 Eo hert}gelt ngt?ssis %gg{igcp Q8P formalin
or b@@-‘pﬁlﬁmx‘t@h@ i BEY R - GlowifiQ BRidendead iz SEaRY that taaeggtmﬁ optimal for
o 17- Is substantially free of other solid forns of
virus|ropagatiopreperample.che genventiongd laying Bogkstused ineegerbased

n r -
mangfagtlu ea%r% ab Flr%l d‘lslkr}”mI ?%(t) , #ﬁﬁf;%%hl% aﬁr:uts %g%pt%?drt]ié)?l \ﬁ%}ﬁgrﬁ{o%gnous viruses
routipelgfohd fil thewe settings.s A, tHid separate ihbdiilationaamdrigredshef millions of

Met hods of preparing anorphous 17- AAG are descri bed,
eggsi a3 ehleasthe peymplic qQwgistreaminracessing 1esolts 1n.vaskoppgriymities for
BRRdia V
e T e i B S Ty RSP GG Al P ARIRACHR o kel the
reas@f there- wds@ relcfl) @B8¢gccine i @064.e Ab mhntmnd:ckprepmsllydﬂais digfiault to

conposi tion conpri si ng.anorpho 17- AAG l.ea .\
comRARE 8 928 T ARG Fe SarpoRgat i sens B Fafhe aecing rseddition,
the ;f?f)ce%; chififietelFlaeRENSaRItE [TRbhd SQddBaly Beledfds®ecaE of the logistical
hydrates as ‘described herein or other crystalline
probfemsmbledf) thanmmlhbﬂltmﬁlar&fsqnamlmmﬁ suh@blp eggrar hero s also

ev1d%nr$8 6§aqd/ thI 1%%%%%/%%12 gglilde tg tﬁ%eglgcﬁttylog Ijih \61%5 l@ar}%?srtén?fy, growing
mﬂuaﬂzar@iwumﬂseﬁﬂ&g@e fesalts irt@hétependusiatabbtddnet tfl@tfﬁﬁsQfspectrum of
17- AAG as described herein. In _sone enbodi nents,

HA pptioaedln direst eQiissts the enrespansingserny thfompmaplian hostells results
in mgﬁg‘}%&%ﬁ%ﬁ%g‘{)ﬁ&%ﬁ{ap&g% S%[c%lqgf gf%(%]:e %\Eﬂéﬁ?‘lgo?fated (Rocha, et al. J.
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adm ni str due to [ity. Provid

Compisterae iRl SfeRAchE StRiBy sy o §roa paes. peretoore,
man?li@'im{ Srowak 811 elidsWE talture ReBd) aAd Bt oS! thaf 86 BYdwA NP iRke tMture cells
he presence of a crystalli zation i nhi bi tor). In one

ofteredhneli grewtin the guantities racesseryto mrodurglaateffsavoyaccine. The present
benzoqui none ansamyci n conpounds, such as 17-AG or
17- AAG, which oral fornulations conprise anorphous
conpound in a solid or liquid conposition, optionally
al so including a crystallization inhibitor. In sone
enbodi nents, conpositions that contain a mxture of an
anDrphous geldananyC|n analog and a crystalllzatlon
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-OR8, -SR8, -N(R8XR9), -N(R8)C(OR9, -N(R8)C((O OR9,
-N(R8) C(O N(R8) (R9), -OC(OR8, -0OC(OOR8, -05(0) 2R8,

WO aBgJCR8, -OP(0O) 20R8, -C(OR8, -C(0O 2R3, PCT/US2007/025636
-C(O N(R8XR9), halide, or CN [00137] In sone
enbodi ments RL is OH R4 is K and R5 and R taken
together forma bond. [00138] In sone enbodi nents, a
pharmaceutical conposition for oral admnistration is

inve t(rs)?[s\équ)ﬁ gisslps n&amrn Igh}%] %/ S%l?t{;ﬁslgll]s ﬁzlvrg glrtésglﬁ'é 811&195 uQHQ hﬁntmg

dilutestOElghiAR Tk Slated cBé prodacdd thad are @msdultumﬁapfedo Satprisingly, the
adm nistration is provided, conprising

invegtoy's disFoverest thahrepligationa e Virg rﬁsuwﬁa%@ﬁdnwlmflﬁmoagh the

amanlgr eﬁ@r&%@%ﬁ%ﬁ% &g’}c@r‘é%ﬂqg ?l vzﬁlgg %o nycﬁpf‘hat could replicate

and p@dhceoﬁl gRPevaISbeEBA IW%&Q&WteH}OnI tisst cudtuke/tellsdk. geh’y:fo cells) The

2)P] - and R3 take et her
resuktws vera% welg&:rprpéuqm jan er% ﬁé%r ﬂaa\tés ﬂmm&sqqaﬂmtggteqhtmaegu%ng
| I
emb%)ﬂ)gﬁﬁ %g sfag{dn}gni}hgy sgtﬂg g«gg%fgénrg %;éeaasergtog ey&kd JterﬁgNu gherefore
one amgbriant gspiectad plaplesdit ymfeotlom asodirestedup mﬁlml5|o£ péydutingrviral

ol nbpen ViR CBLHA- s g Ayl e st 1 he

prod%@t)o%) & mﬁ?uéhza v@é&ﬂe@ﬁaﬁi%umm n@nmaﬂﬁp%dﬁei | YhéfRthidds involve the
or and R9 taken together represent a 3-

use ¢fénb1e lddd@(pt ¢loniag|ty isoldte and ident w—elelytre a@anwdmmms chhe

resu%fg 1§06 € 8%%& Eg%t Z}tﬁrg) ef]zgeec%gned '1?-1 yrflheé pﬁsent I%V%Eigli 18 also
diredtéd toaaetho@CofYirb@isfy insteped ifichya Visushkacciésk8) (R9) or
hal i de. [00140] Exanples of benzoqui none ansamycin

co S,
TSl S, LGB 0Rcibnd ALLOURG: aopicy ntueas
virupbptitratireg the virus uﬁﬁglﬂla‘llﬂdlﬂlgl@mmhg asd depedilBgrths prdoesh 2 or more

f f d ilabjlit . '
timep o HqRmEBO B HE RUITP Col el 8 MFBii<fio Typsin or an equivalent
protédsd éﬁriai)é 1 lb HMerdRAD R dAEiNEP o SRl ey ?rﬁo GRRAS] Fhﬁﬂe?r methods

are therefore useful for admnistration, such as oral

invohartitratigg thet trypsin fo0ideutly thebesd wenaghtrativn foo thegoypsip lot used and for

the cgp:g Piﬁ;]inﬁg trgl&,c&{forr ég{fxg%éntd \I“%'pﬁ{:ll?s HnﬂecESHgI%I?Por each thfluenza

viru€iRAAh e the spAREi QIR Aot doﬂ&&@@sﬂ@'sﬁé‘ce@dful&[@k@éulﬁfre gropagatlon
stallization inhibitor of at |east about 10%

The m&tewwqwl\mre agapied| visus canebq esed [to proidyer a mccmﬁeaccordmg to
ti o Q
san SRS T LR ol iy Bk KRLAPAI e op e adjpyant
ISCONNEInGbmicletntodiagas, the ©adoits ildlide the hee dffthdadjusant aluminium
supstanti ally anorphous. [00145] In certain
hydrgkidsd Vs morethan mfavlﬁadégaﬂ qrasolats nwgluei%w thg yagging, methods can
-
involy Riphle G o 0 R oplcafi o 1 Wlipt, MR And gompositions are
provmmmmnm didri thcatnssmemharet adapted svirabisoatespand Sersyaceines made therefrom.
nol ecul ar di spersion. [00146] In certain enbodi nments,

1. the Mesdhgbf Sél@&ﬁ;?%“ﬂs?ﬂé @u‘it%"re R4aphéa vighected from
pol yvi nyl pyrrolid (1 ncl udi ng hono- and

Copdyage BF vih 7 ”éﬁﬁ% e S e BealOT BOR EGRS e

invefi€on. UF&SeQaﬂPIeI HRLViMBTah bB Gbtiitddthyi¥slaty oMU infected animal or
nmet hyl cel | ul ose (HPMC), hydroxypropyl nethylcellul ose

pathmtasal saﬁfbwrmwe@@pmo 10, puithsse fro anyappsenriale ageacy (e.g.
dr th Lyl ose di u r VA c
ATCE BT beraFienc Pl birER 8 ST ERNYD 1 Breife
cel lul ose, and others); dextran acaci a; hono- and
copol yners of vinyllactam and nixtures t her eof ;
cycl odextrins; gelatins; hypronell ose phthal at e;
sugars; pol yhydric al cohols; polyethylene glyco
(PEG ; pol yethyl ene oxi des; pol yoxyethyl ene



about 1 % (ww) crystalline 17-AG Such a

phar maceuti cal conposition nmay be fornulated as a
walsd7adosage form (e.g., a tablet or capsul e)PCHUS2007/025636

paste, emulsion, slurry, or ointnment. [00153] Also

provi ded herein is a pharmaceptical conposition for

oral delivery, conprising 17-AAG and at | east one

pharmaceutically acceptabl e exci pient, wherein said

o BOGETHFRS L SEERAP 8, AUt ol e
sourtés. SAlSgtoprifle aibdmwistfof: Rblatiagwass irnchutlet nedalidash /Iagsmte
t han about 15 % ( | ess than about 10 9% (
nasopRayngen ﬁwabdbtoassw,ai( hrancheqalveolariaypesyisphea a%"(%maleural fluid
tap, a;gut &Saoa&?gm Q’?ue}nd]aut/ Sdsw ié@cu'ﬁ@{ss t%e{phﬂ&s]ﬁ% ng%lﬁﬁﬁals
at maceuti cal” conpo n may ormulated as a
optuslally slhcdxlx$ hg eolleateath daelygand ia sbadel casespwithmpb ddys)aftenillness onset.
past e,

Speqiaces Fa5eer %031&9@ niterhu% PR gﬂﬁ%&@%? & a‘loreﬁsuntﬂ use or used
1mm%ﬁf'3wfgcﬁ{§idrg@l &chc‘intﬂeq&gh&fa feﬁ&ceﬂﬁ@ﬁ?%tﬂr@‘éﬁ% h 4°C to

di'tl onal y conprise pharmaceutically accept
ensurat/fabﬂtty‘s Ao dsodate thel ieflhenza wiras ﬁtoﬂgthb&pmme&,rlhtgamahtammants can be

phar ceuti onmpaundi techniques to fo .
remypafod A% ceMpBRLiPBreng the sukguatin ineuliyd opp & variety of
cellsozﬁ%.r 9 f‘(ﬁl% kib¥s. a&ﬁ@rﬁﬁ@&'lf BRIVihR ok B eﬁfﬁﬁhlpéaﬁ%ﬁially be grown

I nclu ut are not irmted to, those described

in h@smgggt Meﬂmds webSusedrto eonfih Pras e \ipis osﬁolaha@rmddqd mﬂuenza at any
n&(;;lennaro ed., 19th edition, 1995, Mack Pub.

po1 yle%ﬂ’ﬁeésh i s herein incorporated by reference. The

phrase "pharnmaceutically acceptable" refers to
ad d i Ta vandirmrthe pregendetaf o%ﬁsdqsrrad influenphyisisort @gy éiane ip the process of
bl e and do. n |caI C

presh g AR A PR B P DESUEB AP R B BfoPCsca. o
viru§ltZzbdeséenad gy hb’@yirﬂgKBmgVﬂi@ﬂm@dm dnidsdrguiegblé @ssay for influenza virus.

ani mal , such as a manmmal .. a human). For_ ora
Such F&?HY%IIHSW&P kalers @1 ip gombe g) irgheepligHiannguantitativgjand/or
aualfiffife SRR EPIRLENLEnTRR, b dhiidhe) MibscfoIsplication,
tranglgréont, Sirigi ies@puomtion; e\srulemjepHiAng N4 entisity, sl tnl&hi hnd/er

rg?imal sol i d. phar,maceut.i cal conpositions rtX1 i ncl F

genesis, hlé]glg|spch {nggmpa ag FeYFISh ggnetgcagrgago ent, comp €mentation,

and/Bt &f&&ioyst al i ne cel l ul ose, diluents, granul ating

agents l'ubricants, binders and disintegrating agents.
The Elimaceut caI nposi ti on and dosage form may
al's IBRHE RIPES SEBUi none ansaynyscin conpound or

solid formthereof as discussed above. [00155] The

sol i Any mammalias hestrels that allow damenewtly sém@iueii@rwnﬁ@n@e used for

[ r

the r%gfr%nogiﬁsf rgl'jdlt f@{glc%gg,gtﬁg 'hh%t%r%rg% %H atbgp%:xech(d% a(c)lgrlbt?t tborl]lg a e1§/ts and are of a
passagih@nberahyt oah bk bemb‘eﬂ aequdim(gne tienead iy e¢qmnemmof¢m dSCcine

described herein, for ex i.n an aH%r phous f

dustomoAdtRaes Pt ?ezua]t“i‘eér?ai‘ ﬁiumd tgrisolafe agd PERRIEAS & usna? ifjruses.
S SRl G M ot
(Maidin-Batbycaniae kﬁdney cdlls), BH&K-2 Chelin (bil@ﬁﬁamﬁﬁr kidg&H-ah@ BSC (monkey

kidneyy SeBOIATER Sel1S (huers o e K Pezei o b, 209 dispys gplture el

that Qﬂ@@? the %rGQtlpéttihﬂgedﬂ%R/%s caFé Bdedt rﬁ%bl@g:eﬂs include, but are not
yperproliferative disorder conprising ora

llmIEIﬁdITDhVSIIOeMD@KI BK2a1p@Vvikrandiany m@dnalm@rmryaglc kidney cell (e.g.
therapeutically effective anmount of any of the
af orenenti oned conpounds or pharnmaceutica
conpositions. For example, 17-AAGis currently being
studied in clinical trials as a treatnent for nultiple
nmyel oma. 17-AG is produced in the human body by
nmet abol i sm of 17- AAG (Egorin et at 1998) and is al so
believed to be an active anti-cancer ~agent. The
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conmpound which is the | owest safe and effective dose

to produce a therapeutic effect. Such an effective
wWQIaWe/0w3rt general |y depend upon the factors deSEHPP98U025636

above. Wen the gel dananyci n anal ogs are adm ni stered

in conmbination wth another ¢fenot herapeutic or wth

radi ati on, the doses of each agent will in nost

i nstances be | ower than the corresponding dose for

HE@;aqg %@h? g%flﬁeg%sa e{o Legpsd)%l argr%g\gﬁgeer? ﬂ{uc y ceﬁs are used. In
somé %kuhla{elngnﬁu@a@ ei®hjonkdlbvheyt cellRMHERS ceMspargakyd. sKi | |
in the art and i nclude capsules, tablets, and the

ik [ .

s S oA BB T, S G o Y fones

lineswillbd lmbwﬁ toutBogeifaRiblsimihe art.asatiogsdiutnmay h@itam an appropriate
enbodi nents, the present invention provides a

apsul e
serupde.go fgfal BRIANG PR RY HFPICERFALIOS; URGO 29V Vi Jtewﬂl b¢ appreciated by
thosQSf éi{’i‘i‘i‘ Q}F{Xtcal Rediti &ﬂl%almhg 18 RanSIH99 YV R AR (2 %%‘Wv‘) can be used to

ornrf e.g., a capsule or tablet) contal
prop5ga1¢ ﬂ&(hfm@meatigncd @Y lime6, 125, 250 or 500 ny, of a
gel dananycin anal og. In sonme enbodi nents, a unit

dosgge (R etPy s for (hefeefls 10/ kg of a
geldanasﬁiln analggﬁnF%%l64] Iﬁ sone enbodi nents, the

or al e i s bet nd 100 i ncl usi ve

o BRPAREN Erofeh RER i LoPkig RE Virds 18 Bl el Hurel Phbpriie
amofnted Sk&ez?s@d:aﬁ be Bd19, actitark s h&na Tutin@i R emtedkdlif@t{oadnto cells.

and 20 ng/kg, inclusive, of a anamyci n anal og
The ewa?aée @@rtplﬁetg sqlruttqmarantbﬁ@dé?de@ tbﬁ telate eCélyrqréh%rsolate can be

t

dllutte é(t)}ge ié;fo/n_gh(&tﬁ o?%ﬁ ésg)‘rffagg go rrﬁﬂ drﬁj%ﬁg{l %?JQ Q/%&ingé; e’ghe protease
can th’ldﬁd té h&utewlrie/emmbltlse/qqgrbmaé M@bfi gﬁﬂ(&h. 1000, 5000,

10, 000, or 15,000 ng-hr/m . [00165] A total daily

dos

17 AREP e et DR ARPHE @Rt ki@ of i i 14 fo
interpelizadaxy wilhnucdiml@lmg eind guiotemstssch that they eanriot greevrauidior infect cells.

el.d in anal.og for adm nistration to a 70 k
Suctgrafot M ROE b Mot i 8tktel 5, FPOHUP o pro 5 oSt Blinege- SgBLT, and
subtil'iEmC(fA)CﬁErlé%iﬁﬁleﬁ? r@sin IX7- AG or 17-AAG) per day. It
be apprecrated t hat dose ranges set out above
provi de ce.for, the a ratlo of act .
conp‘%lu B8t o thsBE T b6 Bidh2R 1Riaciebe f ipus with very
httlettOxw feﬁbct&é Qlﬁ@d:dﬂ,s doxicrdfrdet caihfbeaarﬁbﬁyd B} ﬁdéﬁﬁﬂﬁhg Eharh&eristics of
a nedi cal practitioner or person skilled in the art

dam%&rdo dhgrcallesuchag detgehment fromtheplate i9p substraien preseiice @f cellular debris,
a

on o P s SHL) 05 BRIl SO o cpi

one wbreh when aseddomne ekl,e smﬂ'ed(d:ry,, allowslthe m@ﬁkh Yo clehe: dodi Ipr(gelns without

detaHpE 156 s AP s oricap g ot @f’/flc sl R he thegrotease

can aqmsé Neays ﬁbrea‘é’é PM&&En@n Qré&wB szﬂug ﬁr/nssﬁ@);ulgﬁeb ritddtioANnvolves
Therapy [0016 n sone enbodi nents,

idenfpfyénrgnthe mmroain apoonpb of triypsis tlmemmrmaelll}héamagmg tmtheeells. This

d t h th t
amolf iy iy G s Gt sl<dbd o7y R THG PSHEHE R hfrefore, new
protébe oA \Efbe titPaté®fol aatabliSRREPIR Sovel Hords |u§ii‘1§%mrl @héh protease can
anal ogs described herein are used to reduce t

be titreted forspach s subipremedp Jnmgthndnﬂ@@es-@pgdaMg tgl;lnttlssue culture cells
w1th%[e§t\$14 Qgihét\r{]mrllscol} tGe gr)og%g?n %1(1:‘2{ %ch%qt t%?m orbaghati)%goﬁrﬁaéehp me. For

exan@1e, HaAMtép dinalopg (tm" HopProteRs matys)el Uded.ald@batitg tihe Wik vary with
client protein to the proteasone, and subsequent
degradation. Using an agent that targets and inhibits
the proteasone, e.g., Velcade(tm, then leads to
i ncreased cel lul ar apoptosis and cell death. [00168]
Sonme exanpl es of therapeutic agents which can be used
|n conblnatlon mnth t he fornulatlons descrlbed her ei n

o, . e e



agent and/or radiation to be adm nistered in

conjunction (i.e., within a single treatnent protocol)
Wawaok/0trdse1 gel danamyci n anal og. [00174] |f the PCT/US2007/025636

gel dananyci n anal og, and the chenot herapeutic agent

and/or radiation are not admigi stered sinultaneously

or essentially sinmultaneously, then the optinum order

of administration nay be different for different

v s D S LA SRR IR B vt o

be da@fihined usiag ititypicat Meutdtiviminieforplediédlls baiignisednBo0¢xample, if a 4
radi ati on; and In other situations the

day iahwionds hew der the inflienzavians the prateass e hedpstedby incubating for
aboﬁqlna &k ?’1{ ﬁlreiﬁjesfehé S’(Ef rgdfh&vﬁgrllé) Wﬁ&%w@gtgaiﬁ'tiﬁh ro?gﬁ)?&isg ftha@has no -
gel&'nany0|n Snal od. I's alternate adm ni stration nay
toxibiey sreyeeptiald toxicity forahs célly @ntthastbemset. Fhetragelof tripsin
determ nation_of the order_of .adm njstra i%n, and tUﬁ )
Con‘i?&%‘é‘?nsdhatrcéﬁ be usgdomanygnmalisn Hpsye FH@TG (relly fegxgmple Vero cells, is

o SRS, 080 054 4, Bl S S 2060, 5Bt

g\éﬁl z?éehﬁg B&Er{)ita]lggbei{o? g?pffgasggsir Eig&%%ﬁ g%d\fiﬁ.gdcag Ilﬁ)g diluted in the
infeSHURENBMARPRY A SpRoFite ﬁﬁ%ﬁllr off @f@ieiﬁ%ei, g MBYpdd® such that the optimal

adm nistered first, especially i s a cytotoxic .
levehigapached mdren Henvitusds addeditathe callotarinmedial The ¢ptimyal amount of trypsin

dm nistrati on of .a gel.dananycin apal ag fol | owed . .
can G GBI Rl AR RS ROTURy £ PR Sali i Bl sgfe as wetl as
growth anb BasReY drahepeuté.c agent and/ or radiation, and so
on until the treatnent protocol is conplete. [00175]

Thuss iR, ' xperience and know edge, the
prac 1cﬁﬁgﬁ%ﬁég?gﬁg%%%%ﬁhgkxﬂfy each protocol for the
adm ni stration of a conponent (therapeutic nt, .. . .

i e tbg)éq:ﬁ YHERGRMEe Shatggeeneptol ik sempleteiidiyual vira
partfc?éé!iﬁ_tﬁ Q)O%ll Of a IliGofifef Efaf@:—‘&&l Bt Mt rBSetQolifctivity, replication, and

I ndi vidual patient’s heeds, as the treatnment proceeds.
the Iilx0 1Sz6ip1 dibutioalis desiagselectvmbpomflatidns o viruses i agubdieent s

in the ay maceuti.cal .co si.tions of the sent oo
subaplafonE i i B oyaRea s S atoreamap i Sah BlifEa fpvajyes diluting a
virub BSInE6 béridlyl updto R8ltiBEtfonMirErample td @tériniifie tHe BRSO Typically this

the desired therapeutic response for a particular
invobeasiagseries efolfhiedd diletionsabiet oap yaryodepsading upen Hiejtder, of virus.

wi t hout being toxic to the patient. [00177] The

sel enjpechligratgig dilhtgorels used fo idemeiydheipighesd dilatiorewiiiohfproduces viral

factors including the activity o e particu

] f th lar .
effegfaancthp ae c Fhe wirpl Ie8igeieispIbs petyionsthis sitecti(f@Fof ytopathic effects are
any @ﬁ%t? of? thed @il cghscetdrtglihﬁﬂenztahﬁru% liffectRn. iRl bt hre not limited
the rate of excretion or metabolismof the particul ar
to: el mumndivep, degemgratiop) slyeghing, apoptatis, iaddct®atcfimeactive oxygen species

SO ion, the duratjon qQf the tre nt, other
(ROGRUE et Baaliah ahd hop Haginenied! SRk artrapmeBlaf tels feqm  support
(sucWab B tshiR RRutd &m)amsmwn%elggﬁs@uﬁ%oﬁ 381aAQ8ted S This harvested

wei ght, condition, general and prior nedical
viruhissthen giluted tchextingtiveand theipneress satpehtedankypidakly, seaied 40-dold

~well known.in the nedical,.arts., [00178] A physi g r
aitolgsary RAPF it SRR e L P SISV P2 il of cach
dilufi&fi dddedi®t £plaicE vl oFaasierdtier ple cehtaRGhgd the tRERIUATIture cells and

of the pharnmaceutical conposition required. For =
incubgigforea timp suificiest &9 Wantsly GRE ef theaellanBecsybeisespmipactivates
doses of,.th 0 [: hergi n ed Ln .
e P R S B RS R AR R e A E P e bplin the
that required in order to achieve the desired
therapeutic effect and gradually increase the dosage
until the desired effect is achieved.[00179] In
general, a suitable dose of a gel danamycin anal og w ||
be that anobunt of the conpound which is the | owest
safe and effective dose to produce a therapeutic

Y B e — o - a ~ -




water , 60 OC 20% 17-am no gel danamycin in PVP K-30

anor phous di spepsonTo 400 niL of distilled water was
w@awsd7687y of 20% sol id di spersion of 17- PCT/US2007/025636

am nogel danamycin in PVP K-30 (as prepared in Exanpl e

14). The suspension was heatgg to 600C until conplete

di ssolution of the solid. After heating at 600C for

5-10 min, purple crystal S preC| pitated fromthe

. . SQl The m was  a to 23C a
highg) P thal 858 GPETHbotSE ) L) E5he bpegip s Wtatea. The
procfeés' i6 bypi ¢y repdacedCA 1éBEhRiREY, Dubldh biErepediéd @sltd Ptimés. In some

KS in vacuum oven at 800C to give 155 ng 17- AG Form
cases,|the procpsgriprapepiedddimesyi el d 75% MS (ESI(+)) nmlz 563. 4
(MrH20 )+. EXAVPLE 4 Preparation of 17-AG Et hyl
Acet\aing daliuitpeoduted by tGnéthods ¢f the dvertion kel ohﬁﬂfctﬁ’ll)zed by
was added Et OAc (150 nlL). The ni xture was heat
homggeneity of #tq sgquense iof thpﬁmr%tswml@f@ Iruses sfém\vg@er frfw@ethods can be
I r
e e G DI el ok Brarb i equence the HA
protmstheﬁddl&esjoﬁhy quuEndmtg t]mM@Aa:ncMmg such pmmprsr ﬁtytprcaﬂm,dhe

. the solution {1 coil sl owl. 0
virugeg manaqt@p%pro {: eﬁne q%t ?mvgn\’ékwiz ] 1:qnéq1g alruses in which
at lems’ 09cbfthe LA SHRAEShARAn D dnEarhhoPicRY dedGerddee IlEE(QﬁG embodiments

sol vate based on 1HNVMR EXAMPLE 5 Preparation of
at 80%, anad 1<a3t {1 06 tel A paotginis have thesamieaogrd aeid aequenee.
H oxo- 17-am i nogel dananyc in To a 230C sol uti on of

17- gy nM&hGamf%Gﬁﬂg {efldenga viruk6 Mol , 1.0 eq) in
CHA 3 (750 nL) was added Dess-Martin periodi nane

,(0\%2 ? e]%: %tgt%lmrl r%? rfgmédét(? cogﬁgﬂta %téwr eaéfth : %l'e%e Loﬁfé%enza virus at

any fiink i € pibidss Qﬂft}lémemh @éreir. t Forasumples heagdlttination can be
t.hi osul fate and saturated agueous sodi.um bi car bonate.

identrfied a5 fodlaive. Ithevingabassepurase &) Perteia ! mémag 1 RBf-s an

agglﬁtlﬁlu{t@ heern fif Itﬁeeéo%gﬁrﬁ%oﬁ%?‘%ﬁﬂg rﬁé 19 1§’l§ QNhe-H}ﬁe Qﬁrﬂﬂl% is mixed
materi a er purif ryst i zation

with(RIEIN, tad attice pf viouses hod RBCle]g)ecﬁ)nhb@ ”Ib‘lus phalhemeneml is called

hemgggi*({‘gr;altﬁtlo&:&t,e\}lpg E?rgs/fp%ég Eﬁe h&lsfpresencse and titer of viruses that

hemhggl@@hy Such &s 3hfluenPP IRhERN HY%! 8 notGoh i vikds Athe sample to
i pogel dananmyc in 1li-acetyl-17-am i pogel dananmyc in To

hemag@inate theiRBCo theyfoamiamstet ataheibgttim of heovell. The l@ghest dilution

shoiPgsamhlsie e RN kR e Sy A it o Bl Bfessed in

HA 658 (HAUY) vifieh are lﬂ'ié“iﬁvér]se Sﬂﬁleghlum;n %efﬂiﬁﬂﬂlhtel @oﬁéka}n;ﬂ@ilf there is
triethylamne (4,60 nmol

completechamngghitioationin s “eﬂllL @webﬁ?- 6‘11§E191i* ub%m @Hf notwrn éhe well with

the e %{Bé[? gﬂhf(férg ufre nﬁﬁ? ofihk &ﬁrlﬁg évﬁ(éﬁA%;%(s%%t 6403@&@%% mL..

Na2SO , filtered and concentrated. in vacuo, The crude
mat &Pthel asiays thalen Peysesl togé%m&xﬁfl ﬂP%E%Y EHlushad BErspalide
ideng§&%n ]@&é’d@cﬁ&%ﬁ eﬁ)esfe?n Hfo?\’%]ﬁgAl PERY aR o{lﬁ?methods
esired product wt ce amount of tris-acetylate
for immiﬁsl:atlon o imflder3Q. vafus ubﬁg(aﬁﬁbcédﬂ):s) am¥/ar [GdbesahftMedspeeific for some
VPLE 7 Pre ati of .
B IS RN E%&ﬂe%ﬁaﬁ%@danawci n: c¢cm To a 230C
solutlon of geldananycin (3.0 g, 5.35 mol, 1.0 eq) in
II. DCMNIgthods pf graywingangdrarvestingdded
cycl opropanenet hyl am ne (9.40 nL, 107 mmol, 20 eq).

The ARaGrodiittith ¥ b Eruyadladd, Itm\@dlat@caﬁtberha?wstea I$@atidard methods
The reaction mxture was then quenched with water (100

can bg ysegnd'hg dipriestied dsolpte pan bastpred topfyspreisa atusedite peaducea vaccine
an additional 30 minutes. The organic |ayer was
separated and the aqueous | ayer was extracted with
DCM The conbi ned organi c extracts were washed with
water, dried over Na2SO4, filtered and concentrated in
vacuo. The crude product was purified u3|ng gradlent

o e N /NN L P ~NN s s o



30 m nutes. The organic | ayer was separated and the
aqueous | ayer was extracted with DCM (3 x 100 nL). The
W@ aB07sdl or gani ¢ | ayers were washed w t h wat ePCT/O807/025636
m.), dried over Na2SO4, filtered and concentrated in
vacuo. The crude product wasigurified using gradient
flash chromat ography (Si @2, 30-60% Et QAc/DCM to
afford 3.0 g of the desired product. Yield 47.4% N5
16
usmé&%acg:aé%i}l? a#glﬁsllg(l%m- Jl\rlla?) %arxw&ﬁer}& nfa &%%%Ho%ﬁt 8{" virus is
prodﬁc?ed;‘lmfeﬁ Iagﬁziﬂmammcmm oTheﬁia@g’l@lGuﬁ @4 pifoidocedohs measured by HA assay;
17-am nogel danarryc:| n (5.5 g, 10.08 nmmol, 1.0 eq) in
and/gn when ths gellndre 1vssd- added Na2S204 (0.1 M 500 ni). The
bi phasic m xture was stirred at 230C until the
r eatfienobtiinihy b eisyvendul furoadaptedasyiatelthplisplate can bag®wn and

ow col a 10 mn The. or nlclaer
harVéifL Thew %ﬁé%ﬁ@%&&é@%émawﬂt Hssugrculfureaapied yirus is not
cntlc%i e (ll:t}’VC)fltng Qn(%i)anda-m ShefIRIchE He QESRMHIGwW & [iaGbRie MRIbBdiments,
dried over O4, filtered and concentrated in vacuo.
the vittue ig gs»mhue tlwatsssuh evltutk selbitigblest ndapiticd tof 7Lherlayveastedetiral isolate
an . i ner.t her e and cooled to usi n n .
can (RO frr CHEEEFEOLHRY o PRgoron BT vt Sordatfmeod The viros
can &Ogrbwm tﬁ@l dﬁﬁ%ﬁmﬂtﬁﬁleaiunmen%y aadﬁgtné Vilthgs aft @h agpropriate
the reaction mxture was diluted with Et OAc and

MOldp eesnprepriaie pmoyatcf @rotgass (e8u a@pgnbm&qlls\ﬁarsa ing suificéant to
produpe é‘ﬁ gpﬁggrp evrlreugt%g&%g gtllstb élfs XI da?gon o?%hbee}ﬁrvested when

a mahyﬂlﬁxﬁ(hmdﬁﬁﬂef VieustiB @rofiuiced) When Bhfaxdmatlempimidiftemaggutin is
purified by i socr atic flash chromatography (80: 15; 5

prodpgad andfgs whaadhs cells ase bxsedt K has beesrfoppdhersiny ébwbqnsmﬁétpre-

T AR e e

memAdimiel cat inatdassnthefaddpratigrhofirdrusiis ter tissoe cHauragelds | on
(17-AG plus PVP): The effect on oral bioavailability
of ap eﬁé%k,@mhﬁl ogggeund, 17-AG in the formof an
am)r phous di spersion of 17- AG pl us PVP

poI V|n¥ rrolido | so r

Povi RityES Ty b Hoh b Feiifaicind Rafiaian ofviros in the

tissugealbureico. Thud@ ﬂn@yaé aesnabta t@@ée Blows the vatal Welat®imSenibrifBnated
p0| nts foll ow ng single oral capsul e dose. A 12%

hens]eggaar@yingp w)an@ﬁré peahaplogiena §onermennle.ithe yiragisdaegted into the

t {901~
o YPORE s PR ERAELRR 00 B bl BolUiaes andatowed
to mﬁ]ltlbl)eﬁbr labdwt t]ﬂEMBaSZSi pﬂldnehe alichteio e dmlnrdmz ﬂiﬁgss aflleeted and the

| evel of 15ng/kg. Bl ood was col | ect ed predos

collegied material can g grﬁmtne%ssuq C‘HBHP at t eﬁemognaf& 1\4@& .f%fu% ™ production
of a IR, ?erﬁ‘zﬁ 11%éel A eéﬁ bé ngcﬂaﬂfs@d tARESt dilution

cont al n| ng SO I um epari n. ec ted sanpl es
cloningr &t hastbeek ﬁnmkithﬂlmwhtmm aﬂehe ¢gge tlodgh tferanyeoti¢ membrane

. rifu for isalatio S thin m n of .
enrichy fostg et Paiieae srdshrRatcashiedls biibamedeBorgy own in
Verdc@sf reezer vials or eppendorf tubes and stored frozen

(-7Q0C) until analyzed for plasma 17-AG | evel s. The

design ﬁ}é ghe study is as follows. A single group of

dogs ‘co ? ting of 2 males & 2 females was utilized
for dosing, wth a week washout in between each dose.

Af t & waigentified greinthat@ lpwadRA resalie insa beftar gigliqg higher titer viral
. 0
o VB BiAS AgBLATALER T SPELRRY B LERNUIINS e
amow S 420t tolud prtticlas end resliad ik aGhoee efficletiffdcduepcess. In some
when dosi ng anor phous 17- AG PVP di spersion as conpared
to dosing crystalline 17-AG Plasma | evels of 17-AG
follow ng dosing of crystalline nmaterial were bel ow
quantifiable limts. Dosing of the 17-Ad PVP
di spersion in coated capsul es al so produced simlar
|ncreases |n exposure but was not as Si gnlfl cant as

o o e o s —y




EXAVMPLE 13(C) Lyophilization Protocol: Preparation of

Anor phous Solid Dispersion Fornmulation [17- AG in PVP]
WQR2M8076@31 of anor phous di spersions of varyi ng PGEHUS2007/025636

17- AG (12% 15% 20% 30% 40 % 50% wWw in

Pol yvi nyl pyrrol i done (PVP) K120 and K-90 Povi done(r)

were prepared via |yophilization according to the

fol |l owi ng protocol A representative DSC pattern is

X I .
e B B 05 G000 o
embbéinten@l theaNMOI $4 lieks than Wb@n TOCO!DSl )ln séthe mebdm\mrt@ the MOI is less than
perlodlcallébtaken and exam ned vi apql ari zed

abo I IO Cambas e o2 BiIBE BiedouPa DL thebrespkSin a high iter of
v1ru§5r¥<§$ﬁh%t' gfes e s i %ﬁ&fé 3{}8%(133/9 at 5Q0C for 2 h, the

di ssol u n was conpl et ue to a lack of
bi refri ngence ohserved under pol arized |ight
HL 1 o reems Produetian . aAG sol ution (62.5 nl, 12.5 ng) was
slowy added to the appropriate anmount of PVP (K-30 or
K- 9@noﬂi@sﬂr¢cbi$olat¢ w@btaingdXtors thd fissne-cuitete mgaptod ires, the virus

can Eyssifp PRGEREE “Hesig ManThibs AR A BoRE g ipfuling but ot
limifeBYShttdrRdted, ibotivAWR, 6&lun®, BRH spli vi@digds. (20.8 nL) 15%
| oad- 17- AG (12.5 ng) |n f BUOH (62.5 nL) PVP (71 ny)

(62\@t m&g ?{;%') q}ua}ed(ég‘ élﬁL? gg%/o:gageum

17-AG (12.5 np), |ntBuoH 62.5 PVP
wat e¥tenpgted Vagnesss llts%lulralwsmei 3{@ L elr g%tneaeﬂr or changed to

no 1<§1r&% %u?!ﬁlsg\é%’ fr%é%e %a@@&g g%d@g%mn%ﬁg\\?%ygﬂfé é}gar%]%l@a%owth in tissue

cultrmﬁ'@rreﬁ@&bcﬁgambbatfﬁhe andhganesi o imaniporhationdd endtére or remove genes

nsfecrred . to |l yophilization,cups.(,1 10 nL c aC|t
involyd R PRORETIG- T yue e GUaBbisblafs G trasen R grodtde an
atterRRaRE viful ﬁsﬁglsﬂﬁlﬂ&‘ﬂsm&ﬁﬁ@s aGtieRadprR! Uﬁd:éq'lfﬁ g&ﬁés and/or proteins are
polarized |Ight mcroscopy to ensure coqg
identified thiatiaric amvolnes ipi padfogenigdy oe invatved an st @Basmantfgqﬁ@wn these

can P%/I&Bmtt?qa o glrlé]eglds&cgfhat %&%%Fl?sglﬁ S a%le ?)(Qf%% &n¥ ﬁ%prklcate within a cell,

but i b&hoY cdusEBREasde0 AdBEanPlEbf thixeis €@ tusdehize ZhedANUI/HA2 cleavage site.
resulting in |ight purgle anor phous solids in

The gigswgtaultuxe; adapigr dirys caq be atignypied uiimgany siangadusetbads dor example
l'ight m croscopy, and >95 % pure by HPLC
aﬂd%ﬁﬁﬁg%ﬁhéé anples 14 through 16 further illustrate
t he rotar evapor.ation technique to prepare solid

di sp“eﬁeglp&fhra%ﬁf jatisauated Virys, His RcGie icag he greppigg using standard
t I
metf 457 exdrfSEPLE plelndBRIcin RS A bEDAHAER Lting standard
methjolig;- fatex abPple uﬁﬁgﬁm&d:xelﬁl%)h@hw)namyaw K~36dine ¢ah théh be prepared

% 1.52 dded .t t hanol f
using ggndye] Sipaien andv i R oy R anPIes Sk QB Fa-beads,
minéFhloil, MegAalie Bﬁrﬁhﬁnﬁdrﬁ‘ﬁ did¥feKsapBnin, Adn-iohiddeté@enRdéRdlene, and

to ethanoI(ZOO proof , 0 niL). The resul ting sol uti on
bloclgse-potymere darabe n@d@kﬂmorla comhinatipe ag FdjpGEnis| Getrert opasnercial

vacc%gg 1r(§-j l{eq]!rgge% %Datgg a%(%gil%)l%g gﬁr}%ata?%furg%il# laﬁjuﬂlgn 0&1 112 hnd killed
vacdingNatdothRds partiRovidy Slchradsish Bénceh@ekdn¢f HAr(150t 8f HA per virus
di sappearance of cr stals The honobgeneous purpl e

straig off g of A Ander tﬂﬁ@lﬁnt: roletion) ismeeded 1 theeasciider hi gh
vacuum for 12 hours. The resulting glass material was
anal yzed by HNVR (to determ ne residual ethano
content) and by Cross Polar M croscopy (to determ ne
t he anmbunt of residual crystalline material). The
mat eri al was crushed to a powder using a nortar and a
pestl e and dried under high vacuum at 400C for 10 h
after which tine it was anal yzed by 1H NVR for ethano
content. The material was crushed again and further
drred under hlgh vacuunrfor an addltlonal 16 hours to

o . A A A



400C 75% RH. Chemi cal stability of 17-AG was assessed
by nmeasurenent of purity by RPHPLC, and physi cal
W@ eaBlr437y of the anorphous di spersions was asBREBEEBW01/425636
appearance of crystalline material by polarized |ight
m croscopy (P.L.M). Separateggal iquots for each
ti mepoi nt and storage condition were nmade for every
di spersion by placing ~50ng of material in open glass

contor NGt S Py Rinat SRR AEh Bl et C R A Recpes

salt solutions to control humdity (magnesi um chloride

f or Bpramesiredhvresddobisined) tcpribe pind to Prducy an SNARNPLIC

dat. nd . T= .
com gssl’ta %nr,goroer)l(sa ﬁedg Yae n?olg%gs}n legFf 'g(?fl&f’ S\%g‘\%ﬁnlésl ife %rhagtlvated, split and

subufn&bdaemhéﬁ OMie¥e Oth Kdprepate tolfiedtigashai usifig sthndar®andthods.
Di spersion [17-AAG in PEGS000 (5% ww)]: To a solution

o TSRS s Ty s o B i

that aaomds epietratne sys&nd Inntte caseidf Infiemzatsabagheaceined heve been

prepied Ba TS Hib e B A GRLAOREES & UALHL Th A Hiised to produce
a subudQvattihe 20En&G1¢) tflé @ﬁialviﬁruéng %&'ﬂs I(Iﬁqp eﬂQctédofr&H récombinant

and stirred for and additional he aqueous
v1ruspfwms and theesubumit vauting is forboOlaté¢d GI)cqm’)m amIdthNQOf:thm Yviead proteins

B T ST e s i
and N@Sfr@ﬂn&%'ﬂ @t@mh@&rﬂi e @ﬁ@ln((mnﬁif)or%/ 86@PENand

hept anes : was added and t resul ti ngvm Xt ur
A/qu@mnqsblung@ %(H NDeandiB/Baiiing/8&/93b| Far RiShehv wine i3 and/or N§
tan O nm) to afford crude 17- AAG ( 18.15 Q)
antlgaef’g %‘gr‘éﬁ%ﬁg The purple solid was dissol ved |n of
acet one S306 nm.) heated to 55-600C and H- hept . ..
L) eenemllywibg vighp@tein(s) grerxiragted o theygupp G‘Féu §t vaceine is
fomlﬁﬂt@& t%'&)ﬁgcm?lé Pﬁ?&fe I)Pt'he% IFQ] B%t@iﬁs apﬁ)t&ﬁ?&ﬁl etlQol[aQ: om a tissue
nperature. e crystalline material was collecte
cultum dd:tbtededra] msiuéate Yarcausubuhio vadndnauing standaad frethbdi.7 Atetatively, the

le n e mol , 77% vyield). >99%
protgjis Bok e Restdbci i Feeq Bt D Sheshmgeler bigacine
part&ﬁtat“{)\@té&ﬁre’l&)ov%ﬁ%tﬁ@'%d PEG6000 (382 ng) and the

so id mxture was nelted using heat. The resultlng

Pol §P?‘kﬂ% e%ie& %gg}era H}Vf)’%ﬁtgﬁangéle lr%pr@” 1ﬂ1§¥s w1t19%§tergent to

soluBilig eeroR s ERdtidl ITh fige dade S mMRAL \ﬂﬁﬁpHmeadmd NAecome
hous character was confirnmed by polarized |ight

anor
SOIUMI@?‘ESE@WWIP apriosigrietargendyisych as Haitory X L Gag be used for
rodB@f‘i’ll g 19 Preparation of 17-AG Anmorphous Solid
p SI on - For mul ati ons [17-AG (20% 1 oad) in Varlous

Pol yners] Method for Preparing Di sperSIOnE 17- AG
g) Ugactivaied imbvascinss ere prepaied; by naghatingd %BWP%%@VWS and

fomg@)%’gmaﬁ#%ﬁnm rmetiods %rq_ge L08 VheLiRe % 1ﬁH@d&%ﬁlhﬂﬁu&tresponse in a

nt pressure and aggressive turning.
manahalq bk inees vatakesies mninﬁxcatmrrmfckubmmtss ager splitting can be performed

befogfo rfﬂ%rlpltlé %At%)?i der S %Tﬁ%é’f l(és? e & %gg.laélf productlon of an
macﬁoane&wcﬁieeﬁlay h@vdl@é &hibvﬁ}/é‘f%é'llﬁta!r AhteMl ihattR8Gobf @%C
for anot her hour. al i quot was taken ‘and exam ned

purificatiopiagd solubilizatien af the v&ral envelopen @tengmtfodanentymaydnirolve
was th
purifi ??3‘08% P gis S‘i"F@’Ga %ﬁbf' %é VSWPL" using f%‘ﬁ?‘:aoﬁ gde. Over

material. The material was drled i n vacuo over night.
The resulting brittle foamwas then scraped fromthe
sides and the material was punped under hi gh-vacuum
for an additional 36 hours. The solid dispersion
generated was then ground and sieved (No. 50 sieve) to
a particle size of 300 mcrons. Exanpl e 20 Genera
Technlques Ut|||zed to Characterlze Annrphous

A A 1 0" R 1 ~ o o 1 R A re



oco-1 7-AG The results of each anal og are sunmari zed
in the below tables in Exanple 21. Exanple 21

wor@parari on of Anor phous Sol i d Di spersion ForPail/H8300T1825636
usi ng Various Cel danamnmycin Anal ogs [17-AG (12% | oad)
plus PVP]: A mixture of a geljgdanamyci n conpound and
solvent is heated and stirred vigorously. Aliquots are
periodically taken and exam ned via polarized |ight

m croscopy to, deterpi neconpl ete di ssol yti on of .the, .

cr y St AR o R P VeEat GorsampTerlenidlid it Ypanit or
inacfVat&d)aah be MstedNto i ddtIF, tHAk tHeSvifilsQuillAor 2aEtesk hia® rhdlftained similar

_solution. The mxture is stirred vigorously with heat,
antigenirityl prpdoess aneeolegiralTesnonseitaninaanal andfar pregdesmyotestion from
. re c | ete dissolution of the conponents.
dme%??%?%gpﬁggry, the order of addition can be changed so

that the polynmer is used as a co-solvent, e.g., the

confeundurthes pragessipgof hagvestedevirs| uti on of t he

pol ymer and the appropriate ratio or conbi nation of

sol vent 4. The&ldrifipation ofhBamvestedoirarsact eri zed as

descri bed above. Characteristics of Anmorphous Solid

D spefisimafrsfie SRY/ SRty ARR F9Re My BedviplO GRAIBlar material

simlar to Exanple 20, a series of scintillation vials
and ofhsr ipterfraingdnatenials dambe temnavied, fonbramile) kynsedanendipg te iemove the

micie e cabealalnG iy BPousRURT Wi BN iR daf Blgwn in issue

cultuzl GBI WARSbnRSh AvsteBulaP frot@ns!| $mé fidthed blatifictidn ¢f the supernatant
di ssol ution study for dispersions containing anorphous

maybgmeedes Geikidar 2V Agan bgireraoveskbhyeenzyamatia frsameat (e-g. Benzonase).
Aftef BRI re?tp(?)ap inte %ﬂg%ﬁat&?z{p&lﬁsrc%h?)etigfc&ivated using standard
supersaturated levels a variety of "ansanycin
metlasP AlteeimtiOely, nactivitiof \catl be padorthetisatten furcher pudficdtindiy, for
anor phous_ di spersions of the series of ansanycin
exarpplgy PERCXGEIAnRhEMAO8TAPPYAP uti | i zing rotary
evaporation is found in Figure 15. Gel dananyci n Anal og
Summar y 2Resullhactivationdfivimusease rel ative to
equi libriumsolubility Exanple 22 bel ow denonstrates
t hatTHRURRhGRA Yirdd Rfdy BRIiHIRRA 9 ady/ niib&ITSN A% @Ad by @AY number
substantial ly anorp%ous solid dispersion formnul ations
of agentst Theunetbe@af ingplivation innetieriigali to (ke mivoutinns Ipgctivation can occur
crystal Line teri.al . 01% 0.1% 19 and 10% w th, 0%
s Dl or el ol lreliof & o PRt bt wse of
knowh Bicti eatingfagénts ASuciAidttiehtinglaiconts irledeN bet €€ not limited to: UV
. crystalline material to the anorphous di spersions of
irradjationcfosmpldehyds, glutaraldshyde, ingry @tﬁélee@rrrl@% j g beta-
tr | kit - [ .
pror B B R Ak B PR YR h o destroy the viral
nuclsiolauid witlsout damegiag shd Vieal pasdteinef Id @dditom B Idahoatfezted by protein
precipitation. The in vitro experinmental dissolution
contEt g (GPPSRER cRagthiakiag SEEIRHIASPOR 3 NSRRI AUEh pRpugh to
inacliPRe EARY SRralSIri¥e idMHRIRRANFRL EXEnpe BBl c2096 séa AG: KRal
PVP-K30"is found in Figure 16. Additional data
condehiratgin efitietgeenzabionti@. 5 aurd U AVl ahclBginigibug nod lithitédroml 15, 3, 4, 5, and 6

are.found in Fi Ires 17,,.18,. 1 0, 21 and .
mM 358 inghidhie e G 9ERn L 6. idg 1013 Ry one SrabdemPtghe BEL s
usedfdt A&oN&htratién SHaBMt 6MM N ESBichlFYREBEI ISR&8 at § céhcentration of about

neasur abl e di fference between the fornul ati ons

1.5 roiyhand incwhptedons3 7¢¢ o 48 hdune ethe prephratian @f vaecines to CIV, BEI can

formulat i ons i.ked with 1%cr al li.ne terd al
be upe A0t R IR ot et een AP o At B Rl speen 4 10 8, and
oftel€ Béttv@em s td emd.t itdneldmbddimbnt, tHeBENBuSEd @l a donasmtatiod df about
Di ssol ution Study using 17-AG in Spi king Experinent:
To 1 dramvials containing a solid dispersion of 17-AG
(20% | oad) plus PVP K30 were added vari ous anount of
17-AG Form | to provide a total mass of 500 ng and
crystalline range from0.01 to 10% To ensure
honogenous m xtures of dispersion and crystalline

A — AN~ e



1, & 2 ng/m respectively for each of the SIF pH 6.8
PVP sol utions. Solutions were stirred in a dissolution
wappanaidos (Paddl e speed 150RPM 370C), and al PQUUSB0D625636

each solution were renoved at 15, 30, 60, 120, 240,

360, & 1320 mnute tinme poinpg. Sanple aliquots were

filtered (0.45 uM PVDF), diluted in SIF/ MeOH and

rreasured intriplicate on U spectroneter.

resent a e dat.a are f ound Fi d Figure

6mNigtH SRy et iR it A el e Sorfl B gl 1 MtpGature for
the iM@dti@ing Afens "PHE Htaau Qemﬁéf&uké%@é&ﬁho&éiﬁo'eﬁylﬁjef’eh@fesultmg

sol vated 17- AG he equilibriumsolubility of
inactyafed wirgy igstit 7 Tmm@npmn@ alnastivgtigpsen gracgediwith @mapp@paiate amount

of @810 BB o fslisb Rl i Baftcpid fref Pl

super saturation of 17-AG i ncreases aI nost 2-fold fr
5 AT Anachyataon, thernaelivatioe agems can bespmpoyed psing methods including,
o 510, B LS b S ol i
agertt hdtratiqres Stht inaatieatirgt aeat, ahd clﬁbﬁamgrh;ﬂm‘ oPA/Mixthire ¢fEhese methods.

starts t reci.pitate and co out . of  sol uti
For %iﬁ?ﬁt‘gﬁ?ﬂ Bistititea Badhe RO LS B o Reistual BEI can
also 'b@ §eﬁ|aZaté§3ﬁ§Hpﬁ{1§sW1Hi ?F(ﬁétn§ Lahe si28BxQ8sibh Heasd ey ‘i}ﬁﬁgculty
m nutes to al nost 240 mnutes. The rate of 17-A
(absprce@f pive aiirugris cenfaimed, thetvaralisalatiorbganf¢Huithergprocessed to produce a
concentrati on dependent manner, i.e. the higher % PVP,
e slower the rate of 17-AG precipitation fromthe
supersaturated state. However, it appears that this
cryst al Bi zat iFathextprogessing tory effect of PVP can be
overcomnme by precipitation of 17-AG fromvery high
supaﬂﬁaﬁﬂal edleton eancesfustherspoteskét, fbreexagpld, to fimdveeontaminants,
ng/ M solution in 5% PVP whi ch achi eves a
furﬂgea mamﬁ sheoirus and proyide tayptrongergyis resRoRse. sSerge examples of
funlféf Eﬁicﬁés\ﬁ/ﬁ fcl IE érgirlzél]r%?) O‘ﬂx ?ula@g%gﬁg g(%ril%s\(f)ag %g ?Q?lﬁar DNA,
conocntsrmdﬁ),( pmtfurmulamoBe'mgdimvﬁhtgsmgfstaih?lav&ﬁnétﬂ@dﬂ Infleesdaggrewn in

The, ef f f | PVP
sl e bt s s Pk i S8 ropagatca on
humBh %B%}ohﬁbklhhéyb@{@@ ddmé %ﬁll';ﬁ@ée@ﬁHlEK &%félﬁbgor%@ﬂ-le%r@i}ﬁﬁn
nmeasuri ng | evel s in bl ood p asnma at varl ous
protclnsmf goovmis MIUBK oniMHR @ cellyugspectvely. @pmretems@n belsdgtected by

metl}ogts kflémwg é%)ﬁ@& &I?VP%%I %{I%yg{tlll%tzl ?&g Ir }eln%vr&]lgof DNA,
includesd stdatiorsef &/ ediiety eﬂbNas@miym@ Ikﬁb@ﬁso Qégirhdiﬁiellaﬁar DNA, for
descri bed. Each 17-AG + PVP dispersion was filled into
exanpiggBerapaasee Andiniial sercgniration derygandie perfosped toprovide the viral
t
solué(?rpg{ A(%ch{,t&gﬁa\ﬁg%t sﬁglacj.} go‘} a%glttf())bgl S&Qﬁﬁ?tl&f?% gl%o[ﬂa%@ﬁ*ly This
can boddrzi u’smggans'cz;tﬁﬂdaﬂdhﬁﬂhbdsj 1nd]1‘id1hg btatbt hindted ts atfpi ﬁhratlon using a

were i nmediately plac don ice refrlg
merr@é%nerharfwgea nglechlehwatghb AUt 1( 1&913 (5.5 RS nsfnembrane with

a Mwaicb §Pi(b(ﬁ{*y ﬁfe%ﬁaﬁ ?&luﬁb@é&fﬁb élgrv nptd A6t 60 /14, 8% 1uding
reezer vials or eppendorf tubes and stored froZen
but r(ot Tiﬁﬁ(é)i to 80 |fd>1da8\(hfqld,e73) ﬂoht 60| fakslnh0 fold MO fodds éI()sfoldTB@ fold, 10 fold

and STy S B 5Ll e S i p BB o8 3P0 50 fold, bt
moer;%iHAlly%éhHm% PO €K dWRd ROYbId nbet ween each dose. For
speci fics of the animal dosing protocol, please refer

to PCRS protocol No. FNF-0704. After anal ysis of 17-AG
pl asma | evel s foll ow ng dosing, there was not a
significant effect on exposure due to either 17-AG

| oad or PVP grade; however, there are exposure trends.
For 17- AG | oad, Cmax and AUC decreased with

i ncreasing 17-AG |l oad (12% > 20% >30% 17- AG . For PVP
grade, Cmax and AUC were highest in PVP K30, followed
by PVP Ki 5, foI I ovved by PVP K90 No trends or affects

vac



anal yzed for plasma 17-AG | evels. The design of the
study is as follows. Two groups of dogs, each group
weasixsrng of 3 fermales were utilized for dosPEUSH0T/HRS636

a week washout in between each dose.For the solid
formul ati ons, PVP does not appear to enhance exposure

for the physical m xes of crystalline 17-AG and PVP to

a level where 17-AG can be detected. However, there

was Iomrexpo after dosi ng the Et OAc Sol vat e of

17-AG &nd siﬁﬁ1¥?98ﬂt exposure after dosing anorphous

17- AG or anor phous_di spersi ons of 17-AG_ Moreover, the
i nclThsivims e4n Ewmféect wragstangdasd methass sudpasedensity @ﬁntrlﬁlgatlon In

0 X

som FBbRAGAITHEARAS Y Rty 2 Sendsih &y SHiest o, i
advantig¥ iof usinglkize ekeltision ithpethe Wiodssard bemersharaivhargudihgdensity

ability of PVP tq enhance 17-AG solubility a?d ) )
centgugpfion. 8ny tige Fx@utiPABekraB dewsed Higt EpultsQun i grLef Wius. Any

r f S

st S S e S o e et oo
embscbmmsdﬂm@dlm%sh'bom (PigH 28namn phkeugthdo spleewd the reqiteli @eparation,

M R R R e -
fromPbduN0 &P docerf! Hﬁféﬁ%ﬁhb R ex8inp ﬂeﬂh@@ﬂ&hﬁi’ls @bMRM0 cm in length. In some

crystallization in itors, HPNC—AS and Eudragit LI
embdtimentsptheJegthiscawhicved by mulyplsfcomrm@lfscm fqresemple two 45 cm

formulati s as co red t cr
colupydhBh E L R iyt SRR P R BBTI0edp Hameten
The béHHeHﬂrit@dl slru@caarw @@ﬁ@& uSthg RRINGAdim#vhbdy, 62l edlampryy telvirus is
anal ogs. For the liquid (solution enulsron%lfl

applredraﬁﬁr 1804 @fhtbe colvamevalame 4CYD fpicallyAt7% Yo s Uevira peak from the
colu ctaﬁ?h n%e %&t&e Q.ﬁd ﬁﬁ‘ﬁm%g Cor%&ﬁkgéh %F]ﬁrgfstaﬁgg'dlrﬁ]etfl&fs, for example
ornul'a pear ave sane
ultrasfilgatidd. cIarsbnefe‘rmmlmmtt fetosHealtunas irdsesies hadng b tethldofi9® cm in
the soljd dose exposure results This coul d gedue to
lengthyase parch andiihe final|pegk is prolecbang camqentiptedbypiaftsatog.
relatively |ow concentration (2ng/m) and small vol une
(25m ), Sand Sathhibizxdiguhofshe @hvebplprbteins. The
consi stently high exposure results for all of the
sol YiHeRBnéRBARONOIhHpSMIARSHall AR e LoubFiZed ubiBk Rindard methods,
readi | y absorbed before PVP coul d denonstrate its
suchgasi With p npp-ienigiditergent.t Fhe selnbiization @@rbetmefogn%wﬁme the

B B PSR S B P B

include$ ButQdre Wot MAited i) BloakyS MRy lfedanidd(Ndega09), PHMBn Xn 00,
total, these results denonstrate the ability to dos

Octylglugqsides iy Gl At bupmhguorietdi-49, an et fas sgampfeyTween 20,
80 oY ?ﬁd)ta %dér‘s&uﬁﬁﬁ%ﬁ&? qhé 016&{‘%:198%%&' E@gﬂolﬁﬁﬁ)? %aeécirl%,eax}/d/or an

fie erences o
adjuodin earvbé added. (Flor exardpls] fog prakicten oLaeNGOM dyerapt, arlipid mixture
gra of the exposure data far specific do re
can PR 023G Ifif;‘aﬁ(r ormgtione] s Bpiddliiure %mds‘rd&r Rhosphagidyl
cholfn%kaln? Q¢ cHOISSHTDR % sBfnel ogfrﬂént?'tﬁé‘\/ﬁué 1@ kﬂ'r§rh;5t¥d with Mega 9
results (average values) Is found in the | ow ng
at robmttlempardﬁme sithoitinesg anﬂaﬁwn Iﬂuel lhp:xvlnrmgtum @i'plsrdlamlyl choline and
|II tra hat 17- AG as | ution reduces tunor
cholggt ﬁaP e& &%%@%Fﬁﬁﬁ“‘ del . Representative data
are found in Figure 47 and Figure 48. Exanple 27
In-vivo efficacy of 17-AG In-vivo efficacy of 17-AG
was denonstrated by conducting in 2 nouse xenograph
studies utilizing nouse xenograph tunor nodel s of
client proteins dependent upon HSP90. In the first
study, H1975, a non-small cell lung cancer cell |ine
whi ch contains L858R and T790M nutations in EGFR, a
client protein for HSP90 was utilized. 5-6 week old
Nu/Nu mce were inplanted with 10 x 10e6 H1975 cells.
Dosi ng connenced after |nplanted ceIIs reached ~

AT~ -~ "



dose of about 10 ng/kg to about 20 ng/kg. 19. The
conposition according to claim 11 wherein the 17- AAG
WO 20084€1763M1 st ered orally at a dose of about 10 PEI/K8200T025636
about 20 ng/kg. 20. The conposition according to claim
10 wherein the 17-AG is adm npstered orally at a dose
of about 15 ng/kg. 21. The conposition according to
claim 11l wherein the 17-AAG is adm nistered orally at
a dose ab t 22 The conposition according
to clai3{1 Hﬁq%%%h AY%bqui none ansanmycin is a
conpound of forrrul 1: or a pharmaceutically
acceppPRibprate adwvmﬁé Eapbe admé t@ the, vagging gngfor pl@l&;laccl@Rel

compﬁg E@?W%Eﬁ@%@gﬂ@é@@ g n oy aigg emulsion, as

well-d9Bd9 ZRRFurthdopicRBlunfiin hydroxédeb dn yhe l?(tlmecta)le abanimum
of R2 and R3 inde endentl(ypgls H, al kyl, al keny

hydrexiderfyam acprmerriRl souree can hgiueeh,fpr s o%lwiragﬁlr (Juperfos

r
L
emuhldsmtyptmlm icomerjses rhinensh bid lor trieeabolizablé orisl gy quetabhmﬂ dish oil).

menber ed tionally substitut d het er oc :
Nonripfs BRI oL HENE TRt W GTRLTL UfTec CRGIH I f epulsifers
1ncthe ’ﬁveémb/ Bpa® 30, WERLNIE W denf 8V, aﬁ@%rﬁzﬁﬁ&’ésr(sgﬁﬁc | FariS) France).
2, 3, 4,5, or 6; R4 is H alkyl, akenyl,
In tm:rcalswf qdjmnanmumna,rgnemﬂw SI-P.S% r0f HE: voldmRes thkmh75 95% of the

et her forma bon S 0gen.. a o
voldgRE iitoutsy 1 kding bodineplshing S AR erdlip e ok aibAnd 0%
aquéb‘hk!lb v@hﬂﬂlé(ynte apd et @ﬁﬁMhumhﬁ'h?ﬂﬂﬁlicﬂi 1|S¥1Eual@|’bet\£'ééﬁ(d%out 5% and

@@% each of R8 and RO I ndep endent“¥ for each
15%rfcthe a@més phase, Imparye emppdiziepts, Egiupgds® is thy adigyanty | |

cycl oal kenyl, heterocycl oaklyl, aryl, aralkyl,

het ef@abink ,errfb@tiﬂﬂcﬁﬂs‘ ABROIM isaused [a§ &if EHJiJOaI)tZX&]ZORT is amracronym for

R8 and R9 taken together represent

nber ed
Immgapge iSmsatined prapiek gpe thateehmoigycors %?%56@5% Mirein et al. (Nature
| R
05 EGUBORRIR BECHEOTH A0 BERLT AR Byl iy s e

con\ednhem‘c}lladjla/hktytagﬂmqwc IAmaIISIOﬂ)M cay chwanketly| fpnned in one of two ways.
het er

In sqjpe¢ 8?183 1CI 9 ll}é!,ﬂ’l?g thlglgglgyywcghet[ﬁs?(g t\ée structure during its
formhulsiRRe ﬁd@t‘ﬂH mb&diflenys] BUOMLmaixYhs sipplied B! fok example,

het erocycl yl, -OR8, -SR8, -N(R8XR9 R8) O R9,
Isconpyargpex @t@qgtam N(tmyl @pt))s m(npqecg)’v(lthggme antgxgn@f RBoice by the end-user

prior %%.&mzat@g)gz% mix ﬁﬁ( Oé%qa}?dre Hreisén )1? %(%H\'ywt?éhe ISCOM-

matr'fheutc@eaespﬁysﬁauﬁmwrmd ilo HeadtiicRize. Wherein; RlL is
8, - —O)CH3 or a carbonyl noiety; each of R2 and

10) (?Q%P%gﬂ ?H %’&f Afktlé%h%( %ﬁr %Elte\?vl[l{l %ﬁgmeﬁc form based

on the ztlﬁbgerf Qual Azho sboﬁtimepudyefoﬁmo mieedles ap4 esticdl cancgnBation and by a
tjiopally sulstituted heterocyglic rin
hydigR N BUREI Uk SPITaE BRGRF S BEOEeRT ?‘b}?ﬁﬁ icatar gructures are
|
in t}éraﬂ'dé’ ofBS MSPSGB@%{H dr¥ bty r@@&@l&eg)ytr% Hifuhg sfsent. Onlike

2; is H are’each H; t aken
convangenaieiepcﬁtcadm\antsofﬁﬂom arg rdwdiy@@am(bfrom[thdrﬁectlon site and illicit

ach,.of . R8 and i ndependent,|
local il el Sre Sl inns apaisen: PPt srpisigent ISCOMs
are PRhE® RN WSY IRk Vit BN BFeaqs c?s@arfd'aﬁﬂm‘éﬂioﬁ&" such as with a non-
contains 1-3 heteroatons selected fromQ N S and P;

ionigRderefggnt @a:ﬂ\dggarlrmmé(ﬂﬁ@e@@mkgémowle; Bigifonim dNoridet P-40, C);Es,

r-each,occ gnce i nde R
Lubiel TR 80" A bR o8 RERT bt g On i S3he Rbid mixture
wherein RLis OH R4 is H and R5 and R6 taken
together forma bond. 25. The conposition according to
clai m 24, wherein the conmpound is selected fromthe
group consisting of : FORMULATI ONS AND METHODS OF USE
THERE(]: RELATED APPLI CATI (]\IS [0001] Th| s appl | catl on
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mai nt ai ni ng Hsp90 bi nding. See U.S. Pat. Nos.
4,261, 989; 5,387,584; and 5,932,566. Like

w@edodanagmyci n, these 17-am no derivatives haveP@UEDU§2007/025636
limted aqueous solubility. Consequently, there is an
unnmet need to devel op addltlggal phar maceuti ca
conposi tions of gel dananyci n"anal ogs, such as 17-AG
and 17-AAG and solid forns thereof. SUMVARY [0007] In
one enbodi nent, provided herein are solid forns

can lg\émaﬁmhy@nmﬂdﬂéhsbge angha synthgtic dhelsstsroladn pargoem odiments, the
mlxtﬁg&:t 1@9’%&'&5&11 N fo%ch: 8‘391’ El?tra? rdbm %}R@&aﬁ}mﬁh E{‘fﬂ?\%sthen the

armaceut | Ca? nMposI £ ons co
11p1dgﬁixd&6 dequal parﬁu’;ﬂio@gh?atldly’emuhds ahd choiaskemg feuetample) is added and

nposltlons avi ng nced . bi pavai.l abi
strrigg BB g& ﬂfm BHrif atﬂghys?;% dg of sappRiny }S@&f’ﬁ%tﬂt Sf‘”ms Sipia
mlxtﬁf@zﬁ'ﬁ Fit | n h| Hlyé?ie r”lﬁfe l!uf grc%h ipd ealdgéd;f%r H6& a fidllkoncentration of

Iting . It has been di scovered
Quile pEabout Baill toriOxt U, amhuﬁngbllltdmh Hmjteid o arﬁ)@l 0.3, @A, 0.05, 0.06, 0.07,

D .

detelfg@ﬁtni'é lréthb w\aeaﬂmaﬁod WRA ammmlaeeﬂawgi €The matrix of
but are not |n1te solid dlsger3|ons solid
the ISE0M us formdd Sy &l An %emvlpcﬂysy ehan HGOMspasticleas viewed by

e:lectr%nr%ll;Cé'g%cm)y1 ﬁinogﬁ aqﬁ%‘ﬁ%ﬂ%&g ? t%ts t&lre%% gﬁ%gm{yét{elgq%?&sme The

ISCOMefoEmatio &BEE EanBeleihe®b B thetuge oﬁfang&)tlaﬁ @ity diafiit@tion. ISCOMs
thereaf. [0008] In certain enbodi nents, pharnmaceutic

al
preserts pHBSRA pBARENs ame ATimga form bagedipa the ability ofQuil A to Spontaneously
C I
e DA AN B0 e bSO FISAEPAHfas rrp e
purifi&l qtigeant Formasioh of #TOMsl oan dewepfiediby £lzctron hricrosdoply to verify
mbodi nents,. a nethod_ for_ the é%FJ) ation of annrg ous

that e tyialRpar ks AEPGHESS havebesii RS FepRAnS® from an

ISCORMCHESHM iR WA dhdwih 86 Ut RhstdES RS bafer WarPABHRNAMAar antigen
gel'dananyci n anal ogs provided herein invol ves sol vent

paylept prgsahted asgmoeiwﬁewf agguizated wegnlbrane potein blongs E3ICOYIs were also

founflaf BEE RS ireaiadtp e ol Benr B St enfifl ARl irysypccines. In
som&kmbbdighients? IheShiddal UShRRtratich is @Bt PIPEESSes, i ncludi ng
high nelt- congeal processes and nelt-congea

P0G & mine: Stlgnﬁ %)}n\é '} so%%qadﬁéf{(g tfnl-:' §5€cnne %@{ of gﬂeélrﬁf%eutlcal
pr ocesses, Imctuding *Spray coa

compaditi@n gl Inﬁﬁﬁtms‘tﬁiillalﬁﬂ(its ﬁxﬁ:hgie, cytlokfmes/, @M&ﬂpﬁaaﬁ)m cheraokines,
spray-drying; an non- sol vent

supemaé@tbfrpmq rpuﬂfsffamlwp hqsytss; mepecytes: anesllsitam lymphoid organs,

cell gﬁhgﬁ rae‘iﬁ]a&g 5\fro"nhfj‘ltanf%"J‘cﬁalleﬁi'ls ziram)ﬁ Qﬁ(ﬂoxae)ﬁ?ﬁkﬂs Grom bacteria,

rp ous |sper5|on as a pure ph as a ecul ar
parasites par mitogensf arglelai/ahmlqmc acids déwgdﬁbwmgpdmwuskqs and/or other

sourSgse:go b s AR he COC HoeessPEBISER naferpees e lher

combdnﬁmd's RheWHBE HR! #t, RSdRBRe 6118 BontbinatHE enbodi nents, a
|sperS|on is substantially honogeneous such that an

S R YA R SRR AT Bl ot o

limité@ to:apsv] gthire l@%@éblﬂ@@(e g.Péapuhifiesd 3aforde A buth as Quil A or
anal ogs that exist in varleté of solid forms. In

GPI@éQ@)aPW@%W%W%(G &ﬂD@) aupismary hydroearbem ammasdum halogenides;

h 7
plurff ¥ERERD S, ARG oY G AR AR T AR FRTRAR bRl Bk
polyfietd @. ) PlachmixBd 2®); tahd MPPGé.ae N-mﬁrmafamylrmﬂmebrrygu
for exanple, another polynorphic formof 17-AG BRI EF
DESCRI PTI ON OF THE DRAW NG [0011] Figure 1 depicts an
XRPD pattern for anorphous 17-AG- [0012] Figure 2
depicts an XRPD pattern for Form| of 17-AG [0013]
Figure 3 depicts a DSC pattern for Form | of 17-AG
[ 0014] Flgure 4 deplcts an 1HNMVR spectra for Forn1| of

A — N~ ~NNaA -1 o, - NZPrNrr~ 2 a



[0032] Figure 19 depicts an XRPD pattern for an

anor phous di spersion of 17-AG plus PVP spiked with
WQRIOROT3IM t h 5% crystalline Form |1 . [0033] FiBCFESDO7/025636

depicts an XRPD pattern for an anorphous dispersion of

17- AG plus PVP spiked with spyked wth 10% crystalline

Form 1. [0034] Figure 21 depicts a graph show ng

results froman in vitro dissolution study of a

1sog$_.\g gF (%.? l\ﬁ%ff g\g /gi e%;o r(;ﬁ{ﬁ%ﬁlaﬁ'lyﬁ] 9.4 érlr?ﬁ% '(BI?-gsu ?ﬂ?%ﬂhﬁe ﬁf acetylmuramyl-

L-algniylDHsRglutarfi@ybDsdladhe-0g 1t Irailpélﬁm@yl af -gigdeyd-8g anount s
of Form1l on the stability of supersaturated

hydrggyrhosphrryloxgbetylamipel e 22 depicts a graph showi ng
results froman in vitro dissolution study of a
17- Ayd P¥ifickhpefvaiccibecont ai ni ng varyi ng anounts of
Formll 17-AG (0% 1% and 10%, plotted as a function
of THLMbIYAE SHB- k¥ {nThE W §8) detdRITMAS WiRtHerd sw&nt attenuated,
effect of varying anmounts of Form Il on the stabilit
splitpdndderpeacvatedatimd vacmm hmaln[dilmdajmﬂmgmmgem@tﬂ epthat of the

clinigf{llﬂ%cagtgp% g(s)%\ﬁ}?rgz &gra esul L ﬁ%g B%)?{FF gﬁm& Sgag/#% 6)91{] methods
incl@¥HSLSe S ankiGériol hhtibbAiASGHAOKd l‘lz%a@ﬁdltﬂ-&% inhMiQén 8t BNA

a function of ng/m_ versus tinme (mnutes),
scregfing (ruch as piohe hifbridizatian ordtCR hioyion§rma thal dpBOTGenFRprgoding the
wtl%e&&%Qertﬁlqgm 4 glrgll{)lr%stg%t @Itlslg' Hi%g{léaag%& V1ﬁ£ eﬂ’[e%ﬁ%#tolf %]e%hf}nng whether

the \ehic6ine inducéda Hroloiglcal @EpdnEeAfé flsoweld kﬁém anthetaazmrﬁtlﬁclude
and capsul e (average values, in-vitro dissolution i
immgpptionaibiest aumphwithithe eaceire, followsd by irpeufasiop y4th a disease-

causﬂ{&cgptdsslec)?ld g%&t%a%gf&@h%}é}e or%%sc' ngg Io}ei ?}{ﬁ(btﬁﬂls of the dlsease Thus,

effidaby efthd iimfbwenizo nadcireasan greapstedin animals,- wsubly f&h‘resss mlm Iand guinea

st udy u5|n 17-AG in arlosSIF uft i
Pigs AFESEni MY egxx tlt?ng%%ateé%da&%aﬂ ?twtlﬁﬁ‘;lﬂl"ﬁf?%ﬁé or
Neulaaﬁh iMRR ﬁhiU-ﬂﬁcﬁ{j( NI ill%dd"t)f)tegl!u@ for@ﬁqs ﬁ@ut%?ﬁufg zﬁﬂﬁ'bodles (micro
Icts a three- dlnenS|ona gr aph an in-vit
neutsajiZaMIi festy irstisstly Cultlﬂmgarm @cmaﬁhodﬂh%@r@ g\emeallyduw“@ FChallenge
sol utions, cont | ni.n O 5% o.and .5% PVP (100
studjes cif qugén}pﬁ @)g’ 381%3 gﬁt VEORE) - 't oget her
denonstrating that vari ed am)unt s of PVP achieve
su pé’rhgamneatwai igompoeifienpandiqr vacriapaysuitablsi for reamepkinclude virus or

s SR AP R MBS R B o, T proceso

produeinig@t phafnadvutieal ¢oniposition ahdbavag@inetian dﬁ?\mWsisbhtmg @ tissue culture
that varied anmounts fg& PVP in SIF will change

adapjediselates Brosipe ARG PYH BInGIRe yiral i3olats, jnackiysting; ané of Gttenuating the
i W AR 0 B B P DA PSSR o

immuhe staquiatinpagenn gdtentativelyy viodl ptoteis cam b&ptrified faiarsuhygnit vaccine
var amounts of PRVR K-30 5% 19 0.an .
and g gt PTBS%‘#? agroyat muyed yifh %nhx;sﬁa iy %f@?gta@eﬂlﬁs £4H3 an immune
stlmq}’a'ﬁﬁg %% &t The virﬁ@&a@ﬁéjlbﬁlﬂiéavé?lohgﬁ {8 gRse WiPbe no contaminating
equi riumsolubility of 17-AGin sinulated
matq:mll es substancé that coylimyriere 00t the Fagtivatiaedeplanpl/otthe a
trating effects of varying | oads of 17-AG
m"%i‘ﬁ/em“z‘g'nc&gﬁﬁvgb%loads (Ww in PVP K-30) on plasna
| evel concentration of 17-AG in fenal e beagl e dogs
pl otArappigprate titestof ¥iTus T erpcaRtrafionfyinal m@ qing ¢AR: kesadmixed with
-l gqur e u e F|
the G e e SUTRINg RBHS MisbidfeEREr as?@*.‘eﬁgay to
| oads of 17-AG (12% 20% and 30% | oads (W w) in PVP
K-30) on plasma | evel concentration of 17-AGin nmale
beagl e dogs, plotted as a function of ng/m versus
time (mnutes). [0043] Figure 29b depicts a sunmary
table of the data in Figure 29a. [0044] Figure 30a
dep| cts a gr aph of 17 AG dog pI asma. IeveI

o oy Y a1 ISR AN



sterile water for injection) via oral gavage,

containing a crystallization inhibitor (PVP and
Wosioasrc Tween-80), plotted as a function of PEEyUR3007/025636

versus tinme (hours). [0056] Figure 38 depicts a graph

of arelative in vitro dissopsition study (SIF at 3700

of anorphous 17-AG (12% | oad) in solid dispersions

usi ng various grades of PVP (K-15, K- 30 and K-90) at

7C. 0 f i r 5
meaghfyindd et B0 Rfhe Uit ifRefte 8. P Beforlea s Bt trom about 10
to 10'e3QID g based loaves-imafedtint titel) eh beewset sinofuditig-biBGnbhlamited to 10°,

PVP K; 15,.,0r PVP K-30 grades. was consistent regard|ess
107, é@é?tl E“’e 197 and 1|0§aof?ptm@§sv*}hqiﬂt5maél @mnagﬁﬁ% by tie AdpFr apd can
I ' [ ' i At At
contB iR AbAR 10 R E PELATR Y S hudka i Ein (e Bl not
limited sl 1 ke Vg forhadjuvark&l (drizidlatnand 0% A0 0Hpn-adhieyanted vaccines.

trend that supersaturated_leve]s aof 17- S :
In Sqr R ey P dhaat 3 T orRapals MG 3 yipsies e
incl¥ed iehn [1RAGuVaRKR! v cBihe, 17 ddYE 851U WBAtal R Y8 &quidbalent of 45 pg HA
crystal lization inhibitor, PVP, had | ower .
(15 1sgifoe eacht ofrthe 8 vitue sigdigs)ofin dtheangmbadisnants thesareeunt from each strain

regardl ess o he PVP gr.ade.. [00 Fi e.40a depj.cts
may g4 B 5 B e oS Siegehny w8 i S QRRGAR rom
aboudfl t& abAUtH0 LBIFANGclulithd /X 3) 19151704, 68,095, hoaub), 5plads 55 pg. In
PVP in a solid dispersion fornulation [both small (<50

anothepenzhedimentgadiy el vavpingaireieapected togooptaippuantisigs gsHA from
. ¢ Ver s . . .

ol T80, BB, 2 S48 ATE 1A OGS ABIBNS L BLb e e
abou 50 @b tice S@0pt Fhchudsng e, $00,25000, 2000 hed FdOQ@sanet er s

for Figure 40a. [0060] Figure 40c depicts a sunmary

t abl ]

2oty Bl HELD RSyl 2y 0L 0N, BLaPhERITR, sl
EMENIOHamj'k Bplaofed1Falt2Ea10G0%0and RtipsphlatesBEtdRed Saknes(@BS] and Normal

.di spersion fornulation [both small (less than 50
Salifg crons) and large (greater than 800 microns) particle
sizes], plotted as a function of ng/m versus tine
(mi Apeepriaté D@ Lhe-Fimulating adjusanss earsbeadied i thef vagginpand/or

Phar&%%%iticgﬁcg#mlg%gfoﬁg x%%l%?ﬁ%;q&glgninglﬁegsﬁltr)r{up%gll gad?u%%%éein%ﬁr%é, but are

not 1ethB§EloS mafalusil, Regatatle 01l Salgmatles hodroRMe, {dpodindnorkahic detergents,

and K-90), plotted as_a function of ?/ﬁ/m,versus tinme
squajensRlegk er-polysiersanpRgrbeadsy B OMr IO Mimatriy ¢f, othspsompounds

- 3 IOV . exposure than PVP K- 15

kno‘%?'gtﬁef%‘bgﬁegé‘gaﬂﬁsogz’t‘ g‘?‘@%ﬁ%‘ﬁ-re than PVP K-90. [0062]

Figure 41b depj.cts a sumary. table of the PK )

par dfaddifien f%?(hwagﬁraélwaropmmwb@egtsztgﬁ e pictylagginst
i Bz’*aql[!m 3 i ORISR RukR AntivirdIBbént
lnﬂu%eag e%gsc?g];{gela tg‘%@lcﬁréa dogi rﬁ?ﬁ% ny/ Eg);l E)%f anor p%oug >
incluldg; fGexlirspley sSinentadinsj angantadine nsugnadisleseinhiduory (Kuch &, zanamivir

K30 and \K-90), .plotted as.a fungtion of ng/ versus
and elfatinyeaa iftpitbioh. phidlec. JifipoPatimaiats 1 aipha
inter@8h Béta, MMEeMIANUF NS, MERKLERR, BFRHiR HRNRAS lszﬁnﬁdﬁﬂél or purine

PVP K- 15 whi ch provides greater exposure than PVP
analegspand fogomn§t- Fi gure 42b depicts a summary table of the

PK paraneters for Figure 42a. [0065] Figure 43 depicts

a gnaiebined hpling Mrd tue bie airhs evathiRbf eiral proteinglcen be produced

_capsul e dose of an anorphous di spersion (12%7- AAG .

usingthermetheds harein| {Thgmugtresgandegymmogenigalliiisaied tp ppyde
apprSQiPnQ‘a%lg E%ﬁioalgﬁtaigflrﬁurgo%%ﬁi’citgem&%g)[)?édi%glg.ttnpatte&ﬁggﬁ that the final

I'N-VI VO exposure can-be achieve n dosi ng anor phous

di spersions of ansanycin anal ogs other than 17-AG

[ 0066] Figure 44 depicts exenplary imges acquired

using a polarized |ight mcroscope: (A 4X transmtted

light image of solid state 17AF PVP anor phous

di spersion; (B) 10X polarized light inmge of 17AG PVP

anor phous di spersion in water; (C 10X polarized |ight

o Y ~ ~NAN " . . o



al kyl group contains 1-10 carbon atons as its
backbone, and may be substituted. In sone enbodi nents,
waeemsara’cycl oal kyl s have from 3-10 car bon at oPGT/U82007/025636
their ring structure, and others have 5, 6 or 7
carbons in the ring structurg, [0076] Unless the
nunber of carbons is otherw Se specified, "I|ower
al kyl" refers to an al kyl group, as defined above but
havi ng from one to ahout ten carbons, alternatlv |y )
prodpgtdppradacedioaysn rutdixicreaceon lalfraw@gf:mcw -sH Y fRBPHe 1f 2 mixture of
r yct
steaiff L Sy 1 p AR SRE RNy ke, PR Gonicl 0 srgins are
mixeal dirati € of stesibAnsraimBtoniat i veI y from tvvo to about si x
carbon atons in its backbone structure. [0077] The

Iv. ter 'Rdrﬁm‘ﬁﬂ&tﬁﬁxpofﬁ%?ﬁfes to an alkyl group, as defined

above, having a sulfur radical attached thereto. In

cer n .enhodi nment the. "al kylthi o iety.is .

 apriDe APGRSYBH L g VotGing el hosiiaR apifBh e phaimaceutica
compén?dr&é&xyﬂe foﬁﬁ%ghﬁaé@‘?d PodRE.1 WG 6V idedpRpHy Bt calliythe

defi ned above epresentative al kyl thio groups inc ude
commtmstam provistedypefarp pay symptomisef infkuenzg vinalantettien isevident. The
propa?lsﬁbc %c{%lg{s%rtaﬁ?}l 8{“ cﬁm ﬁgglf)g ncgrves (o) ppr?ven? of &te%lu t% any subsequent
infectiof Mihe @hmdtetiidad 3618 pBditien @{dwrpk)a,ccﬁe Ry be achni”ﬁ&lth@&l)fn any way

benzg and phenyl et hyl are exanples of an aralk
knowmpgitoy athachudingsvia ny infraprsally kpRgxample mdth & hiated

c

vacofBSEDHOR S SRS ACAURS RPBLABTIRAL SRR inlue
1ntrabeﬂ'maﬂ hatramombarmna'avémas,tmmmrmﬂal mdxubtmtamécmsbdmsbme

spectivel y.. Al keny. I and al kyn ou
embedipents; theaateine i wﬁﬁﬁwﬁaﬁr diidecn é?hC&HHSO%nJ ection in
the L%gprszﬁlﬁ URRES AR08 Kl b%@&?é&er 4 ihidpvEBF 8 '95 4 RRYR] ot @the children
the avail abl e valences. In certain enbodi nents,
who aekengt] pravidusly kgenphaterd fonos expsed tmmﬂumzac(anMnsd) {Oneher more

{ t { al k | Y -
boos RS S SR ar 1t aphiprate (uf g B,
immiAivhtigh. an oxygen radi cal attached thereto. In one
enbodi nent, al koxyl groups i ncl ude net hoxy, ethoxy,
t T
o O R SRS OEY A0 PRy R ch KipBion B

admizidierb@ Ahbﬁfelctlvﬁ adolnt 1§ hearmoum sgffivig@s té Iik&tle\&r aades1red biological
suitabl e as substituents on al kyl groups, to the
effech SUEvS 1B ém}ﬁomeeau ghymumarabgrel WIsF amiith e TS e deppadent upon

the tgﬁ @va@%g %he 9 )@rﬂe ﬂ}]’ya?\a gx;]egél?t r?g ?I?eg(g&'p?e%ﬁm ar l%shoaftdesired

no- substitu car
biologigal bffecte proh&ienbmohrbyottlhmtgbmepwduémm 0, syingrtems, idction in

and R51 are .as.defined herein 082]. The te . .
symptaim et in iR AT aR HSHER OF SO FHAT g LB Prfistion against
infed?@hb Hﬂﬁh‘é}éﬁ hirdb . emdadtiab phitdtiontagdindihREen By dnfluchza virus.

noleg hat may be represented by the generaY

f
ERIEANE DHT P R

fromadUéM{ 10BHAR et 1500HRUDdREbse. OThd e pusdtionddpich by Brbetween
550 oEether with the Natomto which they are attached

Ol A Unperatose. obnyeniecenmhpdiments therrageing cempesiien ingludggabout 500
HAlFbQQl%SrUCture R61 represents an aryl, a cycloal kyl,
a cyc oal kenyl, a heterocycle or a polycycle and WliS
zero or an integer in the range of 1 to 8. In othe

Mrgmlsmed angsqRation, ahﬁjvwrﬁecﬁaa Fpropgoed léé]&fhftorm of an
' t 0
aque?;P%i SRERGIE 8lsitot BB LAY SHHNEE TR KRR ereRRownin the art and
i ncl udes an am ne group, as defined above, having a
substituted or unsubstituted al kyl attached thereto,
i.e., at |east one of R50 and R51 is an al kyl group.
[0083] The term "aral kyl" as used herein, whether
alone or as part of a group nane such ‘as, for exanple

a - o



het eroatom sel ected fromN, O and S. [0090] The term
"heteroatont is art-recognized and refers to an atom
W@20084096321 enent ot her than carbon or hydrogen. PCT/US2007/025636

Il'lustrative heteroatons include boron, nitrogen,
oxygen, phosphorus, sulfur apg seleniumleterocyclyl”,
"heteroaryl", "heterocyclic ring" or "heterocyclic
group” are art-recogni zed and refer to 3- to about

are pye%tﬁig%? élggqll:i L ofS tivb%l %ﬁtt ue:nlea?]l Sl %@Er%&m&%%ﬁdﬁwa& fh ﬁ@ %?%ropriate

solvé 8ystéifts. s @ ontsHERAS W6 esaling)etiadnsh etteylgrel gl%(ﬂl glgcerol, and
Het er ocycl yl groups i nclude, for exanple, thlophene

A1 fluid, o ewasnmie. Suitable adgjtivas, m@ﬂ%‘%ﬁ*ﬁzﬁ%ﬁiﬁﬁ eYAry fitesteners, and
antlrﬁf”&pcibhﬁ g,?eﬁe%%(l&x @Hé ozﬁr}ﬁrmé}&aﬁ ?goﬂlunll gfhgﬁﬁépcﬁl’thlgyaﬁ@;ﬁ'teg Such

soxaz

solufdyrisimaydbegabifiyéd wkarg ft&ndardh dﬁkhozis,rfer exampla,chy alditiordof martially
i ndazol e, purine, qU|noI|2|ne |so ui n

hydrglyeebesladn, ssrhlmwafp% gu t‘n‘FSpS‘Fﬁdh‘ifPlaB %%{nuﬁm y5ipg standard
metHbdb rlﬂfr&lh Yd}ee'x%ﬁham #éﬁ% suh &§ E&dlgﬁ#gﬁ%ﬁﬁéﬂb hate sodium

car’bo acr | pyrim
dxhyphgamrphbsphatea pptaphemdmdrmgenmﬂlem}amdﬁe‘ potassmm dlhydrogen
enot hi azi.ne, . furazan, azi ne i di.ne
phoBGF akend Firaiulasions G ARaTOp arspasi e il samiSf, The
prepaRFiBR OF sldBensicis! AR RRampRALsAFR Sl Al 28 el AR 8i4ple
pyrrolidi hones, sultans, sultones and the |ike. The
usingathemogemivérc ri ng may be substltuted at one or nore
positions with such substituents as descri bed herein,

v. as Ngralexaiid #nd WalHOgEN, al kyl, aral kyl, al kenyl,
alkynyl cycloalkyl hydr oxyl, am no, nitro,

c ar 612%53/ e¥ Cgﬂrvgg grpei fo?%%?t Qﬁlﬂg ?‘%g{‘f”ﬁ t{%ﬁ?gﬁ’@g{}% 8e01T10n must be

madk ateﬂ r’mefora Eﬂd&ha&dﬁ astotveliich influeher Aand B/sltran&rtoalse fmtthxs years

teroaronatl
vaceft erWént%%eﬁ#quEE@eredéav Shebirets wuh gonstigred giidgpiplpeical
monf[&qﬁg'lf il ge&/ﬁfcﬁ%l ghé's’% RRGsiohs ﬁf;ﬁldtlt%n the WHO usually
pat oglca and di sease conditions in which Hsp90

preppteayeedavirusifer usSun iprodvceng vaacing®e directly related to
t he pat hol ogi cal condition or can be indirectly
rel atheet 48 16 &ﬁoﬁﬁf}mtshlﬂ?ﬁesﬂiﬂ CIEHTWHINASRbH RS, tMar Pl iFferent
class of conditions is at the condition can be
combimetionsraftted apd NAnpioteing #ig ploméblgc@nly isoyne ipfluenzadh sutdypes (i.e.,
S agl 0 [ I
HINE BT Eb P b e hAEU R G Sl BB o bl Glher subtypes

are folid ﬂost[dbﬂﬂﬁc}nlg%n othetlafifiaé bpecies NEortex ample, SIYINT @ "H3 N8 viruses
connection with a conmpound provi ded herein nean he

causg giiasssimcharsespad HANY g@@mas secepily; Bepnsthormdo Fﬁ%sedﬁﬂ??é%éogs-
is separated fromsone or all of the conponents that
t ypiThatd promimmurpabitypéstofitine masuinélueh208 4fjrui¢sahatererknown to infect

“noj ecul ar di spegsi on ed_herein ref t ype
bothds 61 BEQHIS e Mo Far hone b et oAb s dBes.
InflieRZLHHD Whd INASE ACHOP BRGRN esS tid helx P raihdthab 38 Rumans and cause

chem cal’l'y and physical Iy uniform and d hormogeneous
epideinics wg handemiThemdd syme dom amesubtitpss.antial |y free of
active ingredients in their crystalline or

mc T\Qﬁfs)é%h%b'obfh@ne‘ilt Wiy Aendlvd Aeods foy eXdnasleBrom patient samples,
anal ysi s di fferential scanning calorinmetry

the @ﬁnﬁﬂq@a@c’fme(ll(q@rg Collgctiom(orpther e lection ~ordrom W%I)aboratones
[i [

TR T T -
mclﬁd@nﬁgsfeasdrﬁl firastk ind positsle pindBhiie seginpounds. Suitabl e

pharmaceutically acceptable salts of conmpounds include

acid addition salts which may, for exanple, be forned

by m xing a solution of the conpound withically

accept abl e acid, such as hydrochloric acid,

hydrobrom c acid, sulfuric acid, fumaric acid, maleic

aci d, su00|n|c aC|d ben20|c aC|d acetic acid, citric

.



certain exenplary protecting groups include esters of
carboxylic acids, silyl ethers of alcohols, and
waeesares7and ketal s of al dehydes and ket ones, PCT/US2007/025636
respectively. Certain other exenplary protecting
groups are detailed herein, hgwever, it will be
appreci ated that the present Invention is not intended
to be limted to these protecting groups; rather, a
vari ety of additional equivalent protecting groups can
VL pe Mesestiop oferelogicalresBPRY t he above criteria and
utilized in the present invention. Additionally, a
var iNethods ofiddmtisfymign@egh@upevmcmedadmes becromgical response are also
Protectlve he5|s rd Ed. .
wellén@gﬁén res on cardnjec ies arhlglﬁhw ﬁlieymgnunogemc
com vdé@i‘ﬂe ¥8d kdenﬁ%%%tl\ﬁﬁﬁ aR{BodieR if HHBHdPsePim MM &hody o
ereby incorporated by reference. [0099] The term
1dent1ﬁ>ong/wbctphr‘ the eheqine tspraiettier asaweblgnowal in she art ang iaglude

imn ROt e T BB S IR G, DRl RY igepeign aich a diseasc-
caust{peThiaind GAHBIGIEAEbICANthE pydsstiade draBsatict bf ssaﬁaotda@ftmarwsease
structural arrangenent . [00100] The term "sol vate”

r ef
o A VRO PR PR presnce of a
serobgicabrisponse So hemagghatidhe The mmaggienmmtmhlbﬁtomqmly @ssay may be

[00101]. The term "subj ect S d herein, fe 0
perf %‘Piﬂ%irﬂ’%%mk%rﬁfi &lgadycelfs (RBa) om Al teshisum Sa%lafﬁs Rrwf pramgle by
usmgn (ﬁl@@n L) guﬂ?%ﬁfch%g AIVEAS KB Bn@fipys %rs¥ﬁ£1' t@/d-fold dilution of

or experi nent he term1s used
test sarmnuis perfarmediin RBSdni Vibsttomed 86-vel ralowrtpmlams oAnaqug, volume of

then thef treat rvati d/ or .
virug Giepesien cartamngr-g AT GREs A8 sah sy conmiping test
seru?ne hid t&%&@ﬁbhlﬂitéd’ at@U&'hR@ﬂB@ratdﬁ@ &1 305Rfhuted. dBSEAnRGual volume
onposi ti on di scl osed herein nmeans that the majority

of Oéf%tt\hrétey: Bﬂﬁbmnerprceswm addeda The piates are mnulecwwdeﬁ foqm
t hat,, th {
emBERHE 3030 oP) S8 PR Lra b ekl TRE L Rl ST ffuon of e

serufif $hoivind HACnBHMRAUB dondiésred hfithe RADtfer d0fHe assy saraplei ne
conmpound, | ess than about 596crystalllne compound,
| es "to lifRenk ' #us includ
aboa?ﬁl%?}ggt?l?g ﬁ}@%‘O% h%,@e gssgjﬁ%dl%k;gbt 0.1% s include
the Newramaliddsa en}nbumpnmesd, Westehebiet ERADA APOR | arfll @liéH methods for the

crystallin ound enbodlnen of . t he
idenfjfigalion; ofj inffusaeh GHUS %IH@OQ Jeee EERSERE kigyyin thE art.
conmposition contains no detectable crystalline
material. Wien the term "substantially anorphous” is
used to describe a conmpound di scl osed herein it neans

VIL! hatgxdgplegj ority of the conpound is present in
anor phous form and the conpound has | ess than about

20 AL A b R MO g ne
purifiedtoardf infliedsa Virastoadzedtt ahivnologplus lvirhﬂpolﬁxbittoﬁnrtbr tHeqxtsduction ofa

t han about 3@6crystalllne content, or |ess thap about
mas@/oseﬁdys'l'hmewameleé g8 ¥aro cqllsd Amerigan Zypg Culiuredgollection, CCL 81), but

t 01%
any SEY S8 opbidDe3REY B8 is fimisSRBARARIRA vids 1t e
|nvent|on pound present in a
: Peckdrect abl e crystalline

naterlal -[00103] The term"substantially free of,
wherThesieféction tredtmi beedaontatined hLiter DG ¢GamibraxeGatelog No. 04-

ool bAFSRA 2 e ATREAIL 058 R P Eubs g B o05-cV o

enbodi nents, the designated substance is present at a
| evel not nore than about 1% 2% 3% 4% or 5% (W w or
v/iv) of the material or conpound. For exanple, a
preparation of a particul ar gel dananycin analog is
substantlally free of other geldanany0|n analogs |f

. o " o g, A N7 ~N 7




aspect, the perm ssible substituents include acyclic

and cyclic, branched and unbranched, carbocyclic and
whedeoosycl i c, aromati c and nonaromati ¢ subst i PUEOSH0D25636

organi ¢ conmpounds. Il lustrative substituents include,

for exanple, those described,herein above. The

perm ssi bl e substituents nay e one or nore and the

same or different for appropriate organi c compounds.

For purposes of this discl]osure, the heteroato i
equiyalen; storrgelFozeRyt HAVE Hyaldshehnstbaredubtes siqrd 2~ Bfyfor up to 4
T?%% Proddict ROIBM 3, EAPRYNGH2-07-7 lent;
Wee éggeg ?gg@bﬁ erein i ﬁ#fﬁﬁ satisfy the val ences of th e) or equivalen
was lahqlmte:chmEiEOreEﬂfroszeld aisOltos30°€. i Bheaninfectinh eredaun twas fieshly made
mted in a manner by the perm ssible substituents
beﬁ%ﬁ"ﬁ?ﬁﬁﬁﬂ@agg%pounds I n many enbodi nents, however,
any single substituent has fewer than the 100 t ot al
at orkhe c[etl@mtt&)e medlwmlnrep@eatmmd\eamscfouows}alt Liter DMEM, 20 mL L-
" subs

gl sp il 31 BVieR SERRLIHPE G g o oSN SFequivatent (Note:

Souked GoHANBS EVitde toRffr . TR oviad1€e6 @feddim Wi sto#ebati 3- U@ br no more
atom and the substituent, and that the substitution

thany39dalys afterrprepasatigsl. e conpound, e.g., which does not
spont aneously undergo transformation such as by
r earHIZafD,ger@pim (C¥lddro Catdlog Noeh8-10-aa Vv OﬂchGValatth&sred for passaging
reaction. (} 00109]_ The definition of each ex eSSI?

the gellg wag stoped atirp toy 30aﬁoe"tH‘fé“P'i‘ date Watesi gRedt agturer.
than once in any structure, is intended to be

EXA MR §2d €Tell Caltatespradphiatidn on el seV\/ner e in the sane
structure. [00110] The term "sugar" as used herein
ref 8RalQ the Hﬂﬁt’dﬁ%f }Qéteﬁdé td Rk Alr t(ROVIRSARERADA 9@p can vary by
di sacchari de, oligosaccharide, or polysaccharide

lot, poVrpyPEn Hgs ieee @iratedioeestablisk the apsimabdevel p@mtgsuée An exarnple of

e R R

log difutiohe (RS ¢0AP i 10€, cathery). Kinwp96atdlioplate canfailfing a freshly
resul ting from oxi dati on of one or nore terninal

conf&re@ag@ntﬂ@.‘/%raqu‘ésw [cplds, el sacky welhat the pdate ditiess uag@p0 nL of PBS.
T

im0 0 0 R ORBEEITR lofS, X pRS i a row o

plateirffmmplsuegat}&nmmbbted g3 7iCophus ephﬂmsrﬂ?@twﬁii S%rféO@anmthnle eells are

obsepyctch g s ESloviabeihie@ihat GaPaddhubons P e Gl ShFcon the
heal YO 1R ¥d11s95 Q41B&tEd addh &bprprilte B6RRtratiIn GHit smatB"ﬂsQ @both

conpounds resulting fromthe replacement o
1solaewampﬂ eptimmgation ofinfectiondritix influgnzay d( is)deisiyakle aaqt 9¢Iamonc§o see little

s S R

f oregoi ng nndlflcatlons The term sugar al so includes
anal l%gémuf dltlmmecl‘emng) ofiviaas inithe Veraselsr 3 cor{luentmonolayer was
used) B9 ATh 880! of AERCLL A B RSV AL erSIIVALL OThe A were

den%&i@cﬁtﬁh@’l’@@ﬂCIﬂBﬁﬁMd&‘d Hetwiel RRepes €32 ind Bgar S rray

be present in cyclic (oxiroses, oxetosesm furanoses,

yr f .

e SRR P 00RO AR O BBl ne ampueof
Verk e¢lboes, rembdeﬂ;ﬁsm 109 yral thawedlira 36°Gpls or mimfs Zf?@twnmsbath. The

.al doses d po] yols. Sugars y bncl ude, bu re not
entifIAERY o ST LRROPPEGN PR hgp AT RIS COMBEAE pantaming 10mL of
cell 9+1Y1fr@ Imedﬁlothm i5 QlpplEhBRES wildl 1309} ?é%§l€bovmé| Lifn. THE A& was

| ose, trose, mannose, mannitol, gul ose, dextrose,
incubaled at 3(@1 @I plus osminus 276 se4- -69b s &\ fdrrabottolskqur, the supernatant and
dextrates, |actose, sucrose, starches (i.e., anylase
and anyl opectin), sodiumstarch glycolate, cellul ose
and cel lul ose derivativees (i.e., nethylcellul ose,
hydr oxypr opyl cellul oe, hydroxyethyl cell ul ose,
hydroxyethylnethyl ceIIquse carboxynethyl cel I ul ose,




ot her gel danamyci n anal ogs. I n sone enbodi nents, Form
| of 17-AGis substantially free of other solid forns
w@b008/8768@ | n sone enbodi nents, Form | is charBCT/E8100B025636

by representative peaks in its XRPD pattern sel ected
fromthose at about 6.2, 8. 53713.6, 15.9, 16.9, 22. 4,
23.4, 26.3, 30.6, 31.7, 35.17and 36.1 degrees 2- theta

and conbi nations thereof. In sone enbodi nents, Forml

is characterized in that it has at |east one

unatigehedcgedly vrare genthygsmoxed bl me. of freshaisgue %ﬂ%frrdmféla@dded Cells
werediﬁgﬁt?a?ecd eﬁ?%b@ g.x olr?nlﬁf?@ CERRREYEDS Gntil Y- 10 'cén uency was
aracterized by at |east one representative p
reachdds XRPD pattern selected fromthose at about 6 2
8.5, 13.6 and 15.9, in conbination wth at |east one

ot h?*ass&%@%f ﬁl%l\e&B %gllsf &Qﬁﬁ ﬁﬁ@@/s aﬂfloﬁ&ggérs Qve?e w§s}§d usTg 10-20 mL
of PB& d’ox&ﬁapioﬂmgtedae& nﬁnmthsat %BS vaals slemt@mlddﬁplemdswlthdm Iof EDTA-

b (UL RARE SRS s B TS LA bimacy

min@eL6H UIRIN i celio ferd ddtdced Fone tRIflasRd The sﬁégehswﬁ waddilated by
DSC pattern simlar to that depicted in ure 3 .
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cenfi o splo AR Refit oS TROSLFTR B B HLASr b o
susp&ﬁﬁléiﬁ MEleY/ Sirbe dEIlags:. thatrot i repared 0sing shis Elwpﬂmdld)n ahs
Gis substantlally free of other solid forns of

calcqlatesi\@y Crllsparanle fsprnision X mHer¢hdepirgdssushensipit e rilped plate for
each?%gé%?t &g@?&g?ﬁa gf}te%glﬁ‘%tdl ilbé r&ﬁis ngggp&isgérﬁ the ?Jl %?Iulsg&f‘ 8suspenswn
musﬂ19: 18ss th vélunitlavajlal2. Xf nok$helplataig &1l &siby amdbc%ﬂijﬁsted to

degrees 2-theta, d nbi na n her eo n _some
accoBTRRSEH by BOWEGH i TP DAL AL IS R Gmginif (o gls are
confﬁfen{ @ﬂﬁ)e %Eerp@ﬁlllf a 38V &R Uch&ifMtpIRRE aﬁes@é)%relv.?suglly plated
22.4 and 25.0 deg regs 2-theta. In so
using ntibchummmns Foth ¢ell dessitshef B8 td el lsgllsperimelas Ceﬂﬁwere

incub B B Bt D57 onludnt” 2677 "52. 4 Bnd 280 in

conmbi nation with at | east one other peak sel ected from
t hoJdesg teghniguesfosmaingaining pad proppgating Yeroicells gvege similarly applied
Ui Al S e

characterlz by .its XRPD peaks subst ant as sho
283 sel?qmez&?ﬂx Phited IPLPIoPRSANOR Hf‘ Pea\waaé? ned. This

HEK 5?15 Qb8 dnk! dégfagné%d/éﬁ WS(B?DQQ?W&% ifdifed %moirhf?ﬁtlal Ipreparatlon of

dananycin I'n 'somre enbodi ments, Form
HEKlZQ%@l]ss{AimﬁsNanCRw-] 573f A@@CbBatohIN;r Fsbli284 af Bamg®$3) HEK 293
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celisyer Sy seRoRLRang hisis & ey oAV ES PEfcBRbinant
adenfo(/f?ﬁﬁ Tﬁ%sﬁ cﬁﬁgﬁ% et %e%e for e&p’f’essﬂag 09p531Cned Rafing hdmSal
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seledidhne (Ilh@‘DZCZT ﬂlﬁblbh@&&s fihaldpseléctdd. Bhe ablliy ¢Mle P22 3ubclone to
degrees 2- theta. In sone enbodinents, Formlll is

propegale lefusnza bap bepn demppyEitedpng Symedatuenza v ErsdSkV) n

its XRPD pattern selected fromthose at about 18. 3,

21. Biesufet® Hredautiohsoverbitakeh iwhienwrdrkingtwitle ie¢ indluenzi views. Influenza
is o §ipsr? Sqologic spantomnd pegopmamiagons ibund it GDE-NH, BHS Butgication No.

21.0, 22.0, 24.3, 25.8, 28.2, 29.2 degrees 2-theta. In

sonme enbodi nents, Form 1| is characterized by its

XRPD peaks substantially as shown in Figure 6 .

[00125] Also provided is at | east one solvate form

referred to herein as Et OAc Solvate, of 17-AG [00126]

In certain enbodlnents prOV|ded s an ethyl acetate
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bi oavai l abil ity of anorphous gel dananyci n anal ogs are

dramatically inproved and are therefore useful for
W@e@B/0adm ni stration. [00133] Wthout w shing POI/D82007/025636

bound by any particul ar theory, we propose that one

nmechani sm that m ght contribyje to the inproved

bi oavail ability of inventive oral fornulations

provided herein m ght be reduced recrystallization of

ound as it is released fromthe forpulation i

the .

(CD§5§ B3P h(Riesafaty iniMigeqbiolpgigal and B Ianeglféb%hqr@ﬁ“B?r)r}%r handling the

is released froma delivered
v1mflgl'r'{ﬁn§ﬁ'ﬂgra't&y§+%¥"f& vééédpos& bility exists that a
suaersaturated sQlutjon is generated in the
AMPLE 3 L tion Lloningotential ly resulting in
crystalllzatlon If crystallization is inhibited, so
t hatPreparationarfiblution tebesand sampls dilutipmfor hnmpddwtm cloning was as

del i.very, may .be achi.eved. Thus, e it|0"s
folloo eI 2 0y o) e screm Rt and PRRR o) il was run per
platd £1a%hé ahtidibsepiel tt datiz Sdrhj$18 wak 1006 301U kl’)lhitio)i medium was
benzoqui none ansanycin conpounds in the aqueous nmedi um
dispensed irel .ingle smiovntstintaeach tegt tuhe nging prgrotegieal ainettgatlhe first tube
ompound., I
was g%ﬁ%g VYlﬁ]' t 'ijrgg n(%e[gg%%%gdnb e%}/gr%ﬁc}]cﬁ;ﬁg@ag lrt]tg)gg R)VQ'ere f)Jv];:Sared for use as

diluéh® opitiIsisnd i Reladdneont i|f7an§DM‘=‘:G)s arefeide dﬁﬁﬁg dHtltual peérf@mance.
of 15 nog/ kg of active conpound, are capab
Samples Wees Yartpxan famappreximeteln pesends. shar ﬁhe ﬂréﬁﬁl QIBltlézerwaé\Péade by
plpeﬁ&g?ﬁtdﬁ#?j ar ngg{to %gglg)‘%g{i‘n{_rpmbeats%g gust?)(?l were continued to
10 “’h g:dﬂkéchfdllmionl theshmpl, OS0vartpxed Aid thegiipdtedit wa@mged between
m/hr, at |least 25,000 ng-m/hr, or at |east 50,000
mh@ﬂf%ﬂ/hr of the active conpound. [00135] In some of

the foregoing enbodi nents, the conpound is present in
subdbtions Meye umstfg'mgug cﬁkb phtes[@dgg@\}'s | Imyediately prlor to use, the

medglgﬁ,lvov%% g%gﬁf#“é’np‘f (Lga Qm: tﬁg g€ ?Blgﬁeﬁ : r\];vgs%rnse& using a 12-channel

pipeftén/58 inds 2atH 280 LD bliekily PBS.ATHe pmmcvwel astptitallyethptidd, but they
or a pharmaceutically acceptable salt thereof;

were s allpwed Ridnyputy, Plaggrgyere Giglednyitissiroyrus idgediratiay, dote, and

dﬂunng&%% %5@&%%?@3@%@%@@@0 e plate, Using a

motdtidel Wplmeeiry)thee apﬁropﬁaﬁblﬁdmér Rathi 1006 pdniiesn 2O ulpetiwell of
sam aigtl%l:s @Lka@en £1|n§)q g lség&q roivaﬁf éﬁ?sﬁek {gb}eeﬁaglgcyc :k%%‘llég Tglald’ed according to
K ISGRrd- 2 deliRd 1 1t%11£%2 d by th

inof BHRERPARY Het 2GOTRL U eon LR IRNRD Wbl by e
hlghastehlbnmdeﬁvmeqo(rléé‘é)rmda:oﬁtlnuxsg withttbe enander of the S;lmples Samples

substj.tuted heterocygpl I ywhich contains 1-3
wersedad i Sesendran B ehonE 0N s and B b

i ndependently for each occurrence is O 1, 2, 3, 4, 5,
EXAMPEE £4 ViignstPrepakation akenyl , or aral kyl; R5 and R5

are each H or R5 and R6 taken together forma bond,

R7 isartseih @ 9€ thedlikiéland ahkEPR lwas@vinaiet .as €ylidvesl Mlo,wmg the 4 day

cycl oal kenyl, heterocycl oaklyl, aryl, aralkyl,

incubatiasyReaiogH Cytopathic shfest (GPE) s reqd(ln( RIGIQSEPPIC: qzeﬁmmaé@ehThe
presgrhg%% cglﬂﬁ?(ﬁ? ?-1'3 dajff%ynypé J)fZ(%/e% lﬁf&fﬁ lg%g {;1?1 %%eil? whke used to

charbaéteidZ(CB/E baaklkg/ theyargliyplcﬂr ﬁ)lr klyﬂluenhet/ﬂ'n:o a@ydaslonally nonspec1ﬁc
het eroaral kyl, .or -[(C(R gﬁ] Rnp ; and R
interferRRGS WasOsHrved i hedritial v15usgil tlﬁgﬁﬁa?rs@rwt%ﬁmppgﬁant to examine
seve Qﬁhﬁ&ﬂﬁtfgijbﬁt SWVREY E’leﬁatfngr@’ﬁ\ﬁ' gef’téﬁtrlé C()ilfe?}mne the extent of
eteroatons selected from S, for eac
occurrence independently is H, aIkyI al kenyl ,
al kynyl, cycl oal kyl, cycl oal kenyl heterocycloaklyl,
aryl, aral kyl, heteroaryl, or heteroaralkyl; and Rl 1
for each occurrence independently is H cycloal kyl,
aryl heteroaryl heterocyclyl CRB -SR8 -N(R8XR9),
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nmet hyl cel | ul ose phthal ate, hydroxypropyl cellul ose,
et hyl cellul ose, hydroxyethyl cellul ose, sodi um

W@ 20080%0pfet hyl cel | ul ose, cal ci um car boxymet hyPCT/US2007/025636
cel l ul ose, sodi um car boxynet hyl cellul ose, and
ot hers); dextran; acacia; honp- and copol yners of
vinyllactam and m xtures thereof; cycl odextrins;
gelatins hypronel | ose phthalate sugars; pol yhydric

CPEOI)I'(II oﬁﬁ%é&é‘?% )ﬂelélﬁglq %}?B%‘%F\/@ TR *né@é? Y%v%fé of success was

achlaJeGQJWelecﬁﬁg)ﬂWﬁélB I ghéﬁ l‘saﬁ@kld\ﬂaﬁoﬁtﬂ&t tXldbitédk€EPE, but of those
SLS, Tween, Eudragit; conbi nati ons thereof. The

wellgpyefersnrs was Ebien ieivelbyr vels that shawed thesimaliest ent of CPE.
O} el BPLRLs of ARLAD v SRR Oy AR 1000 .
pipettatd ehs@_lrate\ths floilist Wsaailm.’-isfhﬁdﬂiwére Ipqﬁxtad'pd:peat&tll)aoéi%love loosely

WW in water. HPMC us he harna eutic
attaciﬂsﬁirﬁ%lkﬁ fForB e Webbritem aﬂg (@ Fﬂp#ﬁ%ﬂkmw YPBE e!1§ of jirus in the
susp@@sl:i@rii TR hidv GRRCARREE FetPBeR lisedd tc{‘;p@i%% hn a@émﬁﬂzﬁ %uxi]cp @r rounds,
to about 100,000 cP, about 1000 to about 15,
of lifa¢tingedi hrtioh el calbagior wWE©Gometimien ussertd an(n:u{mt)m tﬁlesiemosQlaWrefor the
ar wej MC used .in

nmol. ecu 0 t
prodBETLA A osh GlOB Pl NEAS AT HISHE) PRAGES § A F e p miting dilution
clonﬁ%QH imAedfR8Osuchetsionab tpﬁf(ﬁl@& QfunifBAR paPp@tionle DARIsOAPA titer was

not greater than about 1,000,000, not greater than
analyged at eSAICs1€EY0D, the progess a@déb& wesultshara shoywuin Tade 000,

[00148] HPMCs also vary in the relative degree of

subst/itdehe9iy0sR 00y AINBOHENY, dxmathaxgmos&mqwml), A/New

cel l ul osi ¢ backbone by net hoxy and h 0OX pro&ﬁgg
Calegp@a/@/%\ww G/HYPUR). apd Ky Wrigsoppindd ‘%’M%‘é% 11 @Ff, reassortment

o, P SR TR A B i

surfatb @Wcoﬁﬁ%lnaﬁauindﬂg% dre frelrothie 1&2&@29 straib QINDQBRBN 19 VNH5N1,
bou 0% tho n, and havi.n out 3%

A/NER Calﬁmp wgﬁ/eg %l thize)amarngdm%ma #pgsgre from

A/PI@/‘%?’Mt ﬂx%%’ﬁné‘éh%tﬁ?ﬁy‘i@éﬁrﬁﬁgwés% nrgbﬁéﬂ ﬂo%ldt@ﬂ@%ﬁlouﬁﬁf@s

which can beé used in t ceutical conpositions
reassortendnt) infueregistraing AdNav @ajb@)maﬂ@% (ASNGREA) aiVEisconsin/67/05

I Do ical Co. and Met ol oselM of .
AV o BiRlay R S0 E, g mearten @l BN reverse geneti
techﬁquemwpaggalgea W &6BSohited BEI drhepicipAEH 41 mkrMMctl?nﬂed for limit

Met hocel ('t K4M bot h of ich have a viscosity o
dilutjgs deningym Nroeeells (A masiurmior Hh Hirgtiesy isshewn & Eyarnple 5).
i ncl ude Methocel (tnm) EIl OM Met hocel (tm K15M and
Met hocel (tn) KI OOM whi ch have viscosities of about
10,000 cP, 15,000 cP, and 100,000 cP respectively
viscosities at 2 % (ww in water. An exanple of an
HPMC i s HPMC- acetate succinate, i.e., HPMC-AS. | 00150]
In certain enbodi nents the PVPs used in pharnmaceutica
conpositions provided herein have a nol ecul ar wei ght
of about 2,500 to about 3,000,000 Daltons, about 8, 000
to about 1,000, 000 Dal tons, about 10,000 to about
400, 000 Dal t ons, about 10,000 to about 300, 000
Dal t ons, about 10,000 to about 200, 000 Dal tons, about
10, 000 to about 100,000 Daltons, about 10,000 to about
80, 000 Dal tons, about 10,000 to about 70,000 Daltons,
about 10,000 to about 60,000 Daltons, about 10,000 to
about 50, 000 Dal tons, or about 20,000 to about 50, 000
Daltons. In certain instances the PVPs used in
phar maceuti cal conpositions provided herein have a
dynam c viscosity, 10%in water at 20 0C, of about 1.3
to about 700, about 1.5 to about 300, or about 3.5 to
about 8.5 nPas. [00151] When PEGs are used they can
have an average nol ecul ar about 5, 000-20, 000 Dal t on,
about 5, 000-15, 000 Dal ton, or about 5, 000-10, 000
Dalton [00152] Also prOV|ded hereln |s a



cel |

| eukem a,
Ver a, Hodgkin

Wal denstrom s nacr ogl obul i nem a,
soft-ti ssue sarconas,

nyxosar consa,
sar comna,

Ewi ng' s tunor,
squanous cel |

| ung cancer,
nmyel odyspl astic syndrone,
W@uWB@e7@yel ocyti c | eukem a,

| ynphonsg,

mel anoma, nultiple nyel ong,
acute | ynphocytic | eukem a,
chroni c nyel ocyt i cPCT/US2007/025636
chroni c | ynphocytic | eukem a, polycythem a

non- kWedgki n | ynphona,

chondr osarcoma, osteogen
| ynphangi osar cona,

BbEd, " r habdomyosar com,
cell carcinona,

heavy chai n di sease,
such as fi brosarconsg,
| i posar coma
chor doma, ar coma,
Iynphangloendothel|osarcona
| ei onyoskhBE
carci nong, basal

c
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neningiong gurobl astgma,  retifpgbl astiona, endonetnial
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Qﬂsential t hrgnbocyt hem a, agnogeni c nyel oi g

TETapT A Ay b PEL hivmEYP4E R¥%pE EMbFyonic material

nastocytég?é, E@ ?lar ﬁﬁgereosmopﬁqﬁerl ggron?%nncnmena

provédesi byoPBIA. i ¢ *Heukenifram Varoraelld irdacted directbuwitke ngig embryenic
ca cers cinoid tunors. [00157] In certain

mat ﬁ%‘iﬁﬂ%}' Cﬁ?:re cancer is selected fromthe group

conS|st|ng of gastrointestinal stromal tunmor, multiple

nyelona prostate cancer, breast cancer, nelanona

chr o 3 see%%ﬁoY%TgﬁF daf ﬁgll ﬁjglgude Egsrt]ff'r%rrgr[l Rrocd%c% Yoy H0titer as high

can

as thde ﬁr@fd h&ld&ionally,8atus 3tréins ®asech showrd nd deeietabiigrooitieon Vero
co such as 17-AG In certaijn enbodi nents, 17-AG
cellyaj t alstﬁ%tnYN&Iﬁwl B/ Malaysial2396/84seaid oadantqd taarewion Vero

cellsggflgrgﬁul déﬁlﬁl%g%gcintlﬁg lﬂ%ﬁ&%‘ﬂ%h %Egﬁ\lrr}gglg 33}{% 'B? RMaldysth/2506/04 on the

amnigitnenbranasf eggstpner ps Bsetivig dihvmntdoringreyhaneed/theiadaptstion of
as.to obtaln an nDu of the gel ananycin anal og whi ch

thesg yiruges &o grayghog the desired therapeutic
response for a partlcular patient, conposition, and
moddUsihg SBED S ingleR adoal, Immuriedififusieri) ng quantitate themapg utinin, up to

atient. 0160] The sel ted v i | end

132 Bl Bepabelapginiro e o5 Siaifes RSB p 1F Bhitentrated

Verd 881 dfuré feldRim. OBhSI HRRIMGI o fHANRD o€ BRha¥ Shs 10k beérithan known
t hereof, the route of administration, the tine of

publigheil methedstusing, Vernselsnt Gumently 8 dess ofrhusmamyacainslis equivtient to

abor)3 04 U A< HROUTEL BELELoSIRLONE e BRSRLPH SR ml of

tion ur at1on

con&hfi@lfeddfdﬂgﬁell caltpotivdiunand/ or material s used in
conbination wth the particul are, sex, weight,
condi tion, general health and prior nedical history of
the patient being treated, and |like factors well known
in the nedical arts. [00161] A physician or
veterinarian having ordinary skill in the art can
readily determ ne and prescribe the effective anount
of the pharmaceutical conposition required. For
exanpl e, the physician or veterinarian could start
doses of the conpounds prOV|ded hereln enployed in



nmet abol i tes; epi dophyl | ot oxi n; procarbazi ne;

m t oxantrone; plati num coordi nati on conpl exes;
w@nioB/mi3rot i cs; bi ol ogi cal response nodi fiers BEMUS2007/025636
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AMPLE, 85 Pag gfl h ARy : ane Enhances for Virus
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podophyl I ot oxi n or podophyl | otoxin derivatives such

influenzpeisisi®) thetPRSosrusdapkizemeh dihés \Grustveasi gxpsndsd,in 11 day old

embiiioB e B inocORiridy RE e e Rpan Pt R S papyested 23
dayd e iclatidn GRE A¥Eh virts Zrelﬂ &£ 2560 HaffRgETukiBin @ K| (Bl )/Al.
gencti t ebine. [00169] er useful agents include

Efé:@@‘?‘%‘c rfl%lds ?8(2 ﬁh%érg Pg{s}éaégnlug 2 %E’ Wﬁ]\/{j@ontammg 1.25 pg/ml Type

IX Thszmm&mdwlllowmi t@mb@@?rb td hlc@hﬂ@@t nmﬂbmyamm\/enootadlrse{mm CCL No.
trinmetrexate, dacarbazine, aspar agl nas

81 a&wgﬁ 7%} if‘ﬁ ngtlnupeq at 36t_0?p& e@a]ﬁure%}/vgre d with 25 mL DMEM
cont@in 9@/9&5’\% Type" Sin 2n8 u‘B feﬁ%r ?Mﬁ}tsdﬁgecﬂﬁgfcr&%ﬁatants

ati terferons an agent’s 1 nclu
harvestedit Ehere wWas elemwc(abimhémégg)utm'ﬁaa@m ifi ¢hd loerivesitdad) fluids.
Sutent (sunitinib), Tykerb (lapatinib), and Xel oda

(c aﬁei%stélmtﬁﬁlhg aﬂlgﬁtlﬂcoﬂlulabﬁ'ef@dlmﬂ&ﬂ 110090 @88 ¢ 0OSHoculated into
herein can al sO be used in conjunction with radiation

bothtthe alignyoic Thweity hehonth amapenic mnrbgm /of &l dwﬁlﬂwemh@parpyd eggs.

canf B A RSP0 b i BREH TRt ni

harveited k&§frdtelyt he art that the adm n| st r ation of the
chenot herapeuti ¢ agent and/or radiation therapy can be
varl I t 4
(oo AR Pt RSP RALNG S 60h S 1R o 1
10° ccABinalt RO ut/iwena]pjz)MEM dvaitainiing 86 ﬁatal'ﬂoeutersenmmenn incubated for 3-4
protocols (e. e_ampunt nd ti.mes of
daysptisaadlugnt) aﬁ%é £ 2rC ot SVnl Ped YNE NAVHIRS 1 Allanspis oF pmgionic fluids
was gérgéﬁ d‘:lll.f?éd {Fe 2™ BIMVERCInBRAIRREYS | Fo/RT S PeIX( ¢ ﬂry;%m Media
anti neopl astic agent or radiation) on the patient), and
was removedvir@h Vdne celbs erclle dnsekwitn 286 pbbf phvspbiats bufferetl (sallne and then

e.ad I stered. t herapeutic ts 0, in.
200 yLGE AR et GEV Sy BRI AR RIS HaR BElnERER ydpeubated
for 4 885230 RD°CheIBL €Y, 2REHMibEC AURRretfted i vit@VtBat @eWQo higher titers
adri ni stered in the sane phar maceut i cal , conposi ti on,

on Vegnel celipyas evisteacerkb eytapathiereéleets pimtg itheal O dituttomefat thglamnion source

vxru]g g%{@%&? &)of(s §i%qnaf\(l)e : % lgg gcgsrr{)]gm S\$1reurs geﬁpb%a&ﬂ%g R4 gfrom one

wellaf e Highart ﬂﬂutﬁ&xﬁdﬂo}hm@‘f&tbﬁathh%fﬁ@t@@ﬁ@ hahestet had apﬁaua Ib§> limiting
is adm nistered intravenousl The determ nation
dilutippa pes@ad Himea dhgain.dhe ammwatﬁwdﬁﬁ@rca@ vxrgsamqwqdw&mathlc effects at
hlghgﬂmhﬁg)z% rtl?aﬁ-l S%Fl’l fmsflggtl ?sgbﬁﬂ'&! Viru Wé?ﬁ)&rgf Pﬁa@él? 10 times more virus).
knomﬂedge of the skllled clinician. The |n|t|a
adm ni stration can be nade according to established
protocols known in the art, and then, based upon the
observed effects, the dosage, nodes of adm nistration
and tinmes of adm nistration can be nodified by the
skilled clinician. [00172] The particul ar choice of
chenot herapeutic agent or radiation will depend upon
the di agnosis of the attendi ng physicians and their
Judgnent of the condltlon of the pati ent and t he

LT .y NN A N




i nstances be | ower than the correspondi ng dose for
si ngl e-agent therapy. EXAMPLES [00180] The present
waele@shosar e now bei ng general |y described, it BT/0S1967/025636
nore readily understood by reference to the foll ow ng
exanpl es, which are included serely for purposes of
illustration of certain aspeCis and enbodi nents of the
present invention, and are not intended to limt the
di scl osure herein. [001 “}é In general, gel danamycin
anal ogs are known to bel B@ i nhibitors (Schnur et
al., J . Med. Chem (1995), Vol. 38, pages 3806-3812).
LimEti(ntiletionPamagelgh 11 describe synthetic chem cal
preparation for various gel dananycin anal ogs and solid
f oANEntéidNGIafVinEXAMPLE 1 @ Pr epairdbhio Flwill VAarsm | of
1 AdifNn ofhelcaEr defit) A 22 L RButhd aSkopWRsEfRE U 0l

wl 161° g bottjom|drai ) -val Ve, | ngck@nical [stirring- p-1-L
afgggst rjan [t unngl_, [ 1 nt.ef ndl. 1 enper di_uf e [ar pbel, - andf an -
| et [0S _ Dypadsst . Getr panamycim 5007 g, [ L[ eq)_ and i
aphydriogsHHFT (5015 s tharged—+to 27 R_Tla :

T‘.ed;st:iEI +*ug:‘\j' 5t :é i .1?_‘,,. i -lfv:u . +"v9$ 5
Cq,é(}__g_e,r{’_ T ot ’+ TG +ﬂjl+) 4=!"]e r1£ m:'*i' "i.. ~+c1'_—ﬁr+a +€d-t+—
atdf’ent™ { énped At [iFd 7| hidur . [THe |IOMS [ihllifcat ed |+ |+
compl gtte | domsdnpt +anr pf |st ar t[i 8 |med érlihl +alt+ 7 thohn st
Dund’ng + he [colrse+af+ | ke « eadtiodr,+ { kg €oHor+ ¢Hangdd
f1rogm yiel | ow + ¢ +deep plrgle] Hept gne| ¢14 Ly was +s| oWy
agged [ tme+raacrrl QN mpxt yr g, ot MAUCLNG: [ + | + + |+
E'erbl 'A' lfh‘beH r d pro&u@t é E— |l;u G

‘Z%%%O%@FE‘Z%%{%? SGuct i OPITRP ST HAanPr Reeh
vvth 2:1 (v/iv) hept ane/ THF (0.5 L) Oven drying
Limifing Dilator (Rassage2 AG as a powdery, dingy red solid
(470 g). The crude material is dissolvede/ethanol
(Jésla!ltcﬁct_)ﬂwlqm heating and cl Aninféred citipe sol ution is
pthicEffelt @ pleseatht e x ¢ hidiepon Gitdpithickftdét - 0
ei hQa?]oI- 2L)- | The- dt-nhndl- 1 Ur®y |of | purple lsolli-ds- ils

haft dd Wt ¢thpnagl- [ 4L)- and watler | (L) | - The [sl ur iy

5 1eged overnilght- qt- B5C .and {tiben -heatfed|{to 700Q fqr- B

OygS,| AUCT g |Wh| C The [arystiah’ o fnchanges. and| I He

ol tor s o ogr k| pygrpt e [.ll‘d“e'd _e sty 15 -

Do _t p—1001, |_t er tLi‘_c a ulofslc_ .>u=|d> —ar e s ict_c
it raf Hond—Hhe-HRar Fi§ her—aral-ySHs—was-B136p4ghd

IIOAr asi doal- sal hedt’s| ndre | w (Ft H 2086 'Fn 1 2}

1Gpm+ hepthine brpont +THE| and "MECH| Aot * ddt ectt
nilE i|st { hel DoHymbyh [ éfler fed 00 |as | Folrim| H. | £)
epar(at | en off HHprm4 | +qf+ L7-|AG |Fot m [+ 17 |AG
om t{hg Bregetj) g | PGyl e (was [dAspd @ed | P
OP i) {) P dand CT e F6R wdl6aW ASfaralitd
the 1n-Tine |Iter were rinsed, and the sol ution was
concentrated via a rotovap to a thick slurry. Then 100
mL of water was added and the rest of the organic

sol vents renoved by vacuumdistillation. \Wen the
distillate collection ceased, the bath tenperature was
i ncreased from4Q0C to 600C and a small anount of

wat er was renoved. Then another portion of water was
added (100 nL). Wth a bath tenperature of 800C and
slight vacuum water was distilled for ca. 5 mn. The
slurry remai ned purple, so the vacuum was di sconnect ed
, and the bath increased to 1000C. The slurry was

m xed for ca 1 h. The slurry was then all owed to cool
to anbi ent tenperature overnight and the purple solids
were isolated fromwater. The Karl Fisher anal ysis was
0.14% and all residual solvents were | ow (MeOH 106
ppm EtOH 173 ppm Acetone 230 ppm and THF and

hept ane were not detected). This nmaterial is the Form
Il pol ynorph. EXAMPLE 3 Preparation of FormlIIl of

17- AG vvater , 60 0C 20% 17 am no gel danarrym n |n PVP
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(MrNa) +. EXAMPLE 7 Preparation of
-cycl opr opyl net hyl am nogel dananyci n: gel dananycin
wo ge089Td3opr opyl met hyl am nogel dananycm To a 230BCT/US2007/025636
solution of geldananycin (3.0 g, 5.35 mol, 1.0 eq) in
DCM (54 nlL) under argon was 8gded
cycl opropanenet hyl am ne (9.40 nL, 107 mol, 20 eq).
The reaction mxture was allowed to stir for 2 hours.
The reaction mxture was then quenched with water (100
. m) and acidified with 1 NHO to pH 3 and stirred for
Limjting,Biutipm Rapsage 3ni nut es. The organic | ayer was
separated and the aqueous |ayer was extracted with
DCMlafheic ¢5HA clede or gani ¢ ext Aautien (G4 cleshed wi t h

watddution d¢yitopahi C 4. fi jdiletordCropahickifse Grpresead) ed
i h1vacuo] -The [er Lidd -pt oducl Wa™dur il tiled |asling- |- |-
grach ent (£l ash -chr gmat ogr-aphy| 1051 |2 -50- 60%- |- |- |-
Ef @fc/[Hexanles) -t b- af-fprd 2] 7 [giodf| 1 he [desLried |prpddct
Yirgsd821T0% _ W (ESC(F)[ M z 642 [ A CVFENaL . EXAVPIE B
e T e Lok |-
gr,l“?lti on | of | paldhnamybia 3925‘ g 5135 mreH 1 0l eqy
i i Bon 1 | F10F i) [ fiddet YArgon WSS langdd hedzit 4 b [+
(910 |t | +53+5 hol|+ 16 |eq)] 93 |st ndllet pdrkt ort | Afltte
stilorijng|at| 23060 +qr+ 12 |ht [t helof gatct Hont ritxtti e wag +
dif et ejot it e Yt B [(LDO [mt)] alnd dck dif i ed i + h 4] N|HC
to PH[BAand sfiDfEd ¥ PG [an| addi T1joadB 30 [ m neif &s] G The

O Gias rom WalysaB4 MA B4 SBhakatedd andrut Rem aels@68SGI VAsdErvaves
extracted with DCM The conbi ned organi c extracts were
washed with water, dried over Na SO, filtered and
con - .
CONELEAA Bl N5 2, Hafe FRHORCPR AU B0 RS PO e
colufn@Rsighieticin& < ahé ra fl ekl dBufidn gerixs IOHehIpuglmI 1a1°, regpedtively). For
95. 0% M5 (ESI m z 658.
exarpll S PRI DY TRIB IR NG R TR I WG R ahgelpggn B and

row 47c1@2€tiluflbmy! gel dananycin To a 230C soI ution of
azetidine hydrochloride (751 ng, 8.03 nmol, 2.0 eq.)

(2 SRR anhe 83Tl 55 LSS g o
DMER1 8051taﬁmné 1055 igrRil type IX @9psin Md Riocslhied rohﬁgcoaﬁluaﬁt()@ero cells

hours, the reaction m xture was concent r at e in

fo
(passe@@déZdﬁa) anbincykater] fs §0eiautes abivE 2160 After abspgptagn, 45 ml of

DM{ZWQ%%AmE?LSZSaﬁn?ﬁ-ﬁ Lp?ﬂl:dl)& ’?gpglglh%%?@fl%(zég# olym@%fa\%l%' %étﬁ)qted for

four’alagis ar3ganic. Lﬂmﬂwwl&?p aupdrastas dvehhﬁst&d tﬁ@dmnnb dgglteinin and both

was extracted wwth DCM (3 x 10 The conbi ne
clongy degiied frogy amaiope*panded s ves %& kqur tosejghtifjmes lagh%rdﬂelds of
HAQS\%@ M@y . filtered and concentrated in vacuo. The

material was further purified via

recrystallization from,@}ag f orm Hexane to afford
1.92 g of the pure desi E oduct. Yield 82% M5
(ESI(+)) mz 586.1 (MH)+ EXAVMPLE 10 Preparati on of
Bouféd viowoet hClonePesigmsitivanamyci hYiedd gdAdipd) n
1Aidnkaioflogt hyHaHBBégel dananyci n [Ta2@& 230C sol ufi on of
2-TT uoroet hy]l gnHRB4hydr ochl ori de| (60 99 g, 80.2p muol,

‘Amnfofic Fluld! [[&YG4esY ML) and Velr aghsU ) under
trogema ITPegagbg was addedHu 123805 base (14 02 ni,

oNn 2L ] Aft+ oy + 1o f sl
Oz T o€ )—F~rter—tne 2—ftdot ucLTr_yla ne

hydr ochl ori de dlssolved gel dananycin (6.0 g, 10.70
mol, 1.0 eq)) was added After stirring for 24 h at
230C, the reaction m xture was concentrated in vacuo
and then re-dissolved in DCM (900 niL). Water (300 ni)
was added and the aqueous | ayer was acidified to pH 3.
The m xture was stirred for 30 mnutes. The organic

| ayer was separated and the aqueous | ayer was
extracted with DCM (3 x 100 nL). The conbi ned organic
Iayers ver e mashed mnth wat er (900 nL) dri ed over Na

T T




on exposure due to the dosing of anorphous 17- AG PVP

di spersion. There was >100-fold increase in both Crax
w@rwsAu371 evel s when dosi ng anor phous 17- AG PURCT/US2007/025636

di spersion as conpared to dosing crystalline 17-AG

Plasma | evel s of 17-AG foll owyng dosing of crystalline

material were bel ow quantifiable limts. Dosing of the

17- AG PVP dispersion in coated capsul es al so produced

simlar _increases in %gposure but

H

t
si g e GHAFCH¥Irpwag cqueRtly expande ih)_;n A r?xép JisEpcells in roller
bottl%??%sﬂg{éd 181 8¢ A ?rsf it Bidrachsi¥ (rfegﬁltetdhﬁ 7686 1 29).

varil a | served in the exposure 1s

i tirts glgﬁ\gﬁrte%h?aq%? itk St g Susedid e Ftataysiar2s06/04.
ThlSQlﬁJS ANOBNA 1oahé1l lahy rﬁé?a§ﬂd’|aﬁl§ h@ﬁl\éggl%ﬁﬁmV\@héheﬁ}usaib@amed from

found in Figure 10a (nmale) and Figure Ila (female),
allanthicdtuidiens psipagated tm‘dtaromeyst Howiewer, Yirupdsrived fiosp gmnipg expansion

resuff S A RARy T gher by IR YRk R 28 LGy

exmhﬁmﬂhgqsan&pgoﬁﬁaoFlgure lib, respectively. F0||OMAng
are exenplary nethods of preparing solid dispersion

formul ati ons usi ng anor phous gel danamyci n anal ogs.
Cenerally, each fornul ati on nay be prepared either
MAth acr stalllzatlon inhibitor, or without a

1561 Quant - eagelBInIn o esent , t he
crystalllzatlon i nhi bi tor used may vary in both type
an d The pupasetof tHix prqcbdmy was ttd quintitate infienzdvirussremagglutinin

imted o cr (Exanple 13(a)), spray drying
aa“@ﬁ%&ﬁﬂ@ T@Eﬂ¥§w FVEBﬁ%ﬁgation (Exanpl e 13(c)) and
rotary evaporation (Exanple 14 through Exanple 16). An
exenfHeangtefgeusrst ineluded: rPaHS ﬁ@srmrebcﬁlgrkﬁﬁ omequivalent, Alsevers

solgfinEs 4 g Patenh, HR R FB o bt ' Al Sl 1 rai

Allo {of s GinigRtil edsevefs tB rsfabﬂleeﬂﬁe ﬁd@éptdrsd I'WaeH B tinies aﬁ?d &tore as a 10%
found in Figure 14a (rotary evaporation) and Fig

suspeRyion pY RS- afras aPP asuspansirhinah pevieap | Es¢ wﬁmng‘hii%ywi@ollectlon

Mchdz%esl%a c%ﬁfﬂf‘f)@tttérﬁﬁgé? cs, Cab) d@;lgti a%é\ﬁ@gg% nﬁl t, B/cafhel

micropipettaed Syl ,tor BqﬂvlaKeﬂtQ CentrjfugelBeckmatt TF-6, avasjuhaking®0a200pL
. 600C until 17 A t i ssol ved s. then ) .
micropiette PE gAY yAleRY Spov f‘#{f bﬂ gipete @Pﬁ:s‘y%m“ﬁ%ﬂé&ol Vimys with

knowf tidr! A& VARGSnRBal. ys&%ﬁlzﬂﬁwﬁidﬂfslea adid drgtm: day of the test.
m croscopy to ensure conp ete di ssol ution.

|yorhi | 1 Sand4ifiPER 0 55 &P sgﬁﬁﬁsﬁfinﬂgﬁﬁﬁwpggﬂgn in PBS was

prepaieddy frdf fllviRe MaRBCO E@uﬁ&@fd’é’éﬂﬂﬂ)rﬁt@ttbl E&)rﬂ\/&ﬁnperature (15-30°C).
confirmed via polarized |ight m croscopy.

Rooats( BBy ipatlepvierrsihag aprdsysapiration eesiadafrom rﬁia@f()f,&ﬁﬂﬁﬁmus*
suffi Leiﬁ gs;lla'msépo? rﬁb@’k dlﬁ Al@é{lfg%%%tr&ﬂ&e So% E}{Fé)omcgil?ceé%fuge tube.

was cool e rogen

The gRBOwére VWsﬂdﬂl@}eﬁngrtb@ﬁi}bs toreests I&L rba(rkp/hyiSPBﬂlor Alsevers and
rlndlng and pul verizing for 30 m nutes.

bepinsTtingrtebesryeteb imesrthemernimiiged at 40x syatwrﬁ)ra%mmutes
The ?féergg%tw (%150%)’({ Q)th%ﬁjgﬁ%of | g{ %S\gféérjérgglgér%oo?ms jnth the Supernatant,
the Wdsh stéfS w20 vepeatad up pd) tiredoimgy.i Afteptherfolal daste O(Z'—NBL of packed

ovi do xture of ac ne , .
roostsy KT greqg LA i 0F BB BT RS Kot o qebstgpeision was
labefel- ith fﬂe)da éﬁgiga%{ld:ﬁo Py le’ﬁlﬁMﬁeerJsédj Qhg O(ﬁ)é/ @oogﬂe?ﬁed Blood

Povi done(r) Ina single portion. The mxture
Cellpvirs PBS; storecit at7°QC{ﬁ@xummmlstqra$ tiine §504 dayspn of the

pol ymer was conplete (ca 30 mn). 17-AG (5 g, 36.7

mol ) was added in portions over the course of 10 m ns

to provide an opaque purple mxture. After stirring

for 2 hours at the roomtenperature, an aliquot was

exan1ned u3|ng PLM to ensure conplete dlssolutlon the

o o o " o -~ 1 "



17-AG (12% | oad, 1.52 g) was added to ethanol (200

proof, 100 nL) and the m xture was stirred at 450C for
wa2o080m371 n a separate flask PVP K-30 ( 11.13 BQT/Wez07/025636

added to ethanol suiting solution was stirred at 450C

for 15 mn. The 17-AG solutigg was added to the PVP

solution and the resulting solution was stirred at 45

OC for an additional 4 hours (nonitored using a

m croscope, |ooking for total disappearance of .

crydtal dpe nvm%ewaﬁmgféwgsu@aﬁa PEFessary Qi testothe fampierpaterial was
dete B&fn}\ﬁ%s@gaﬁgﬁs RIAPP RS H RERE tib IowY BEHNWP A £5 ahd 1:3 dilution

ours. The resulting glass terial was anal yzed by
schefiidNVRV  toovsciefithe positive @sitdlmiruseatan?idiloten sdhieinezand tlvy rows as a

Cross, Polar M croscopy (to determ ne the unt. of
PBS ROl MTe &SRS DR SHBiEs SeyS (el an dsGesiEy. psigR a black
pernfBRREkECHR rON\WSiEn 4iinsh e Mitiofiker piide ¥ ab Bfditfed Niin example is
dri ed under high vacuum at 4Q0C for 10 h after which
shown pedowtas ableahal yzed by H- NMR for ethanol content. The
materi al was crushed again and further dried under
hi gh vacuum f or arrapid:tmhiefditeriflatbours to result in

fine grassy Teq- ppspIeymateria (gl T71 63 cosﬂt 1Y 791

20/ sad \psr ~F ot hbhn o bl 1,5 oA

éﬁ’ﬂﬁf LG ahd| 65d OrheOantdan] @t | - b we® ddPudi@a| O

dcor di ngl Bt pCachOevieOcqrOed@ngiOhg| E0% OoadOof| A7 A5

Dilutipn and 3094 1 oafd ofl 17-|AG (w/ w)]. Representlative

SesadNat ijoiCdata [Or [10%| Q0%@nd BOPD oals [aDe (fOund

113 Fi gurs Bang o &5 |Rgt 3y Bppept| en [Rpotiesoll o
Anj

Bigaan at ijon 61 prphjous [(Sol ifd” Df spef si on Fgr nul|at i ¢n

C1Z5 ) PP Bl LA Ao 10~d) g qdd
E%ilrgl%ﬂ (|1 I_EI ‘bﬁg%i néa f}pL e’ gec?gci f ask@a'l'hgs

W re wad't ihe Qa |10 r(Bm 3! ot@tar? o
&?ﬁorator at | 6Q0C an[d atjnospheriic pfessure.| Al ifquots

*re perifodi cally|taken gnd exam|ned|vi a pollari Zed
DilyHen i dr osc ppy Lo deterlnine complete di ssal utilon af
PBS crystlalGi n® 17OAG QAf|t@r [t@r niOg| & FG)C ©Oorl @ hO | O
BB >0 TR T, COPr [T P o [0 [0 [0

rofri n obhc \ L Ay 1Al hel -
roernririul A\ \w A v Ee ) T vou ul A\ | PUI T T £ ylll

m croscopy. Pol yvi nyl pyrrolidope (PVP), K-15 ...
povi585hé>(f¥’>85( was gid et éaghauel! phihg myrredites PiRSF+ AGrRdditignal SOuL of
t ' t : :
PostH S S SRS A8 0L SN 12 BAONH bl e pos
contfol ngw¢. hBachahidrotitasplaterfeora ¢fad poiainef] spmte adslitivgn wotogthée addition of

jght mcros to ensure c | ete di.ssol ution.
rmbfsg*@ﬁﬁpwgiﬁe‘ﬁg%ge Riesediado EReR GRS P i, 'QP fample and
posiff EAInRS vIFBIRUE RIS WellDre U iRkEdRigndfedFoRs S&ﬁéltttvﬂféfold dilutions

in purple foam The flask was transterred to the i
of theisamples avede prepertd ewimgrthemulti-Thanngl pipetter, fraesiewiag S0uL aliquots.

scraped fromthe sj.d an h r ude terial. S .
T SRR RBa ekt SyabcTarroaped e i Ghihbr gtk assuing that he
pipettBl Wad stk atSOUIT. UTHWEL 6ontems Af vhé EolamBRAdre nfixédby drawing up and
facilitate renoval fromthe flask to provide 76 g (92%

expeling thy meteriah agninimpoef seyendines. othegipsaised forgpixing werg discarded.
7 . XRPD . | .

Mork 800 BB I TP BB SAER 08 SRS B e

colulnajiavells) Thesy Qéms0ndre réfreatedruatil alh robs wererseljoeisiaBoldildted.

Di spersion Formul ation [17-AG (12% | oad) in PVP K-90]:
RemgpalqisOphdiam sow itwelye o b}esmwﬁotftsrrm'ieawaé AsSuter. AR8M Qgé/ﬁs % IRBC

r r e r

suspBH Wb g N SR o B et B PRBERY S uRBC
suspessich was aditedi fromd hegw ¢MEB8bthie Righpstalilution sorthepbwess dilution. Each plate

di spersi on based upon pol arized |ight m croscopy,

using rotary evaporation foll owed by hi-vac.

Representative dissolution data is found in Figure 38.

Fol |l owi ng Exanple 17 is a stability study that was

conducted on the fornul ati ons descri bed above (in

Exanpl es 14, 15 and 16), and sunmarized in the table

p— o A oy - A — A~ Y I~ |

ool ool co|m




hour. An aliquot was taken and exam ned for signs of
crystallization using PLM after the hour. Vacuum was

WO pR/0Z3pl | ed and t he Et OH was renpoved over thBCTHUBR08E025636
of 30 minutes to provide a foamlike material. The
material was dried in vacuo @ger night. The resulting
brittle foamwas then scraped fromthe sides and the
mat eri al was punped under hi gh-vacuum for an

was\%%ggt%:% ggrﬁh [ %’S‘Hg‘otgé go%t;cl-rgt\gl. o g‘ollc{govdelés agr ge\k;g(;" o?«%qgcr: Jpergicrotiter plate

and pigy plates &vefd steckefl add thoiibete@ AsrdoXARIpRraile @6 Ahmately 20-25°C) for
Techniques Wilized to Characterize Anorphous

45-Q0miwtest s: Vi sual Pol ari zed Li ght Mcroscopy (PLM: A
check ("V"') indicates no visual signs of crystalline
mat eAftad thaitubatidi pegfod| thggpiates wadaet o o &ficiotterplazediewer to read
I ight when exani ni %e solid state material or when
and 6(? fggqnyge wlhﬁt the P .trOA“@HééK’ a.(ccqqulp fthe PBScwells should not
ethbqeaﬁg %Ehﬁg%lhﬂﬂatﬁ;n). TH g?zﬁ‘ &Eﬁﬁﬁ%&x}ep@ k& HH@ﬁﬁi‘ilH&.eTﬁ%ﬂiBC’s must
no appareRt crystal en ot herm enp?ary m cr ogr aphs
havesettlghmwnas aoffpiaie butdeh witbowiaguiskieds A alieldaieaction is a dispersion of
jspersion visualized under PLM.. XRPD. A check
the %%‘?&afféﬁe Rﬁg&wtg?la‘ivgl}sn‘@_e@iagﬂmt & thq gt Wl were scored for
hem@ggﬁﬁ’ﬁéﬂdn‘? NF the FEREhtio] WeRdWRPe AotBGi A tHeab8 WdsS¥®lid and was
of "17-AG of at least 0.4 my/m (50% of 12% 17- AG
repqqtegojfhe hmagglmmatem}(equ'lwwyerb nedordedess pasisipe €t forrhemagglutination,

C istent wi.th the expected structure and. one .that ,
partG D0 Acalli b A B S0 5048 § BRI ikl dhe rRBC's or
total?cﬂg_%rsﬂblﬂi bf the cSlADA InepdtiveAesdiRmlshawed & édtal(butoh formed by the rRBC's

i ndi cat es TG DSC >40cC above RT, > 1 npnth stability @
Wellsdbh axbihpled at'of-¢ Wsye eangidergde berriegptawscioppurposes of endpoint

C Y 41Qf. . . - S . .
cloSRA AR 51a IAURLA oo T RRSLALPDRs enines
for éach vl theaeplicasslofitadhindilviondi.¢.ake 02 #hdi1n3) dnldahé titery/watescomputed

was used. to prepare sanples according to the faollow n
as thsgpyegse %fdh? !ﬁshﬁ?’ﬁﬁl% lepgnsfing comeplets geglvtipatigns p@fstetswgevel of the

sampled afll ?&)tive-rébn%?binﬂ RbtellRr @Eﬂﬁ@ﬁ&i M AL BAmERE b Bfthe
lurd (5 L) e t 5-, 15-,

and each was sﬁa n at 37C. A
endigint tite0ef eadi set of A0plndate ditutioms was Seteoumedndhe vk nhighper 0.5 mL

oy TR AT Bt OBy e G g, he HA unts
per Ml WY cdléflfedBPItFGins the 0.036nE3aREDS 2Er € t hen
diluted in Me and tested using W nethod for

sol ukio L he sults of, eagh ,S LAl

C o AL IEDERHLES Sy B, AR £%8 sampe

dilufirp elid arithinetbe mepn dhehefdupliomesgasreeordel a The highestaded wayBecorded.
in vitrqo dissolution study dempnstratin

t hat
HAQ(sesned Al meversomukipliod \EaP] Testh Detecnd the Rsyltses HA units
g P (retnd -
per | Ryt Ak NRIS}GR B tits et Mosc AR DG FntleZBEA B0, A valid test for
bulkk or findlgrodutss ¢oreaing compleierngplipimation (odietdn) entbk fovedst dilution and

no oA GHED g4 e B BLP ot {1 Py arBLST S be within

he QfabfsNeitrahdd. 2Rk Bark Je Hubd h "
e @IS 8 ST EAUENS SCHIBIITRES s B e o

[1zation i

invahid ¢esHmMCHouldiOsScat®l withpet 18a630 and Eudr agi t
LI OO. Di ssol ution Summary Results * Fold increase
relative to 17-AG equilibriumsolubility Figure 13
shows the in vitro dissolution of 17-AG dispersions
made using the above various crystallization
i nhi bitors. Anorphous di spersions can be made usi ng
ot her gel dananycin analogs as well. To simlarly
denonstrate that conpounds other than 17-AG benefit
fromthe addition of a crystallization inhibitor,
Exanple 2 1 belowis an in-vitro dissolution study
denonstrating that supersaturated concentrations of
gel dananyci n anal ogs can be achi eved when a
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To 1 dramvials containing a solid dispersion of 17-AG

(20% | oad) plus PVP K30 were added vari ous anount of
WQ700807Bdr m 1t o provide a total mass of 500 ngPERES2007/025636

crystalline range from0.01 to 10% To ensure

honogenous m xtures of disperngi on and crystalline

17-AG, the m xtures were ground with nortar and

pestl e, sieved through a No. 50 screen (300 urn) and

Ck)}O%r dn'fltnolﬁt &5 Uslcli @ Turbula M xer. The anpunt
%ﬁ%s exani ned by m croscopy.

Subst antial |y anorp hous material had no VI si.bl e

cr y skhgI ViU Straig e iparll eHHE SHAINYWY SeasPH sEARe Sﬂa%qteflc%g@ WHO,
%
CD(F’ ?@tr ?gﬂ ?Yéglr}xglgéta%r{ggnlqgltyr%rﬁg Fgg :tl%ltplu?}?gte?gﬁ%\}lldg ion of the human
vacmrhamufaﬂgnn@propesspmeeniﬂlsﬁmzk gous rdassd>rtdnts‘15§f§iNinBR8/CDC -RG

refelfg o aaru%e\g@%%gr dl@Sﬁhg H% Pi\qﬂggttjq lﬁgjfer?cf ) 1ale c%uﬁ?é)as a diluent for
the %a%_@inl‘! Bgép_ﬁra‘iﬁﬁ @nd 'P@@Oﬁ/f‘ K@@ a8fuvadiOQ 1if¥d mixturd Bf eqdf parts of

-mn, 4-hour, 8-hour and overni ght
chole$tm91 awl phosphatidytdutlime (80Gdub pswist tecydrephitie/Bydvepkobic

awn and fil opyl ene filter . 45
compleRPyorent B W ers kB RefOnTRhE RS SetaShy b T usea to
disrefit kit Alisi 19 rdvied¥dd Dy diAfREhE6h. UBdrithtiol o'anS(M)NdSc férvenﬁed by electron

solution concentration. The results are sumuari zed

micropeoplyo Birakh sthylenimine (REd) sivsedita ipactiviata the vigus @)d then the BEI is
I 1A
neut?z{lg% gntﬁé()gt)ugls Ql?c\)gug‘ﬁt\élaagl% gr(géeg;p 1§r gtln%tﬁ 112 g} E@g&aﬁ‘ %rhsteps 1-19 below.

OOl%cr stalllne material, demgnstrating that the
non-HisiiRBeendn siainds produesst iaj Yero (A &acapirem! y Kidney) cells,

I8
inac S %éraﬁﬁ%’%?%égr npo i i ein i e (ELSoispBRted, purified
and Mﬂedlw ﬁﬁrﬁtﬁ@hﬁﬂ/@el&hsqmatsgmphﬁoﬂhd vibossis féonutsted Tioth an adjuvant
nstrate .that the caont of the release rate of
W‘thl(sng\ and 3 HPig Ak E?sm%%‘li‘&dgt?eﬁ’rg Ys is feasible,
tabl ets and capsul es were nade of varying

conytaget i onMexe Eqils@m evivedrfram zw)w_wkmg;cpll LBsanlng@@D Passage
w8581 Tl 405 RS 0 500 B, AR BR povea rom

WCBUS# MNiquidaiifrd @nl dndGeéded atlussal ll(l)[4 célly/dnatt g, Dulbedos AVIb&ifidd Minimum
bel ow, of solid dose forns of 17-AG anorphous

ESS@!@Q@?@P@@MEMM’OB@WP@ 80% i amadiged saltboyine sggine pRENew
2
Zealgﬁcgglgﬁu%;a\l/ﬁg %ﬁgﬁgﬂ{%\gi |18g l"g?% E&ifi’t) 5’:@3%&% flask. The flask
is incatjased «t 387@ pHisDE mlbes:IZ"i(h thefmlpéﬂiatam\mngurtaabd:}md daﬂk ereatmoved
rel ease and | eve] of dissolved 17- AG
aftergbou) b?‘i‘fga‘iqwglet K iscrefestyych fgh @gﬁtg Thibae gs&e
pH 6.8 and stirred in a dissolution apparatus (Paddle
spedifageSTA RPW|] e3F@Gjonus pbhtimmdﬂnlydtaesreytim@ stainfladnt monolayers using

a Tr%@éﬁ)&l‘s‘l’a?&&t&&e t ?J@S a/nt?lgggéﬂtsgat%l I§O%O| fﬁvﬁlf%or roller bottles.

Fuﬂhéﬂ@?@ﬁs’iﬁrﬁma?ﬁ%kﬁoﬂxédqﬁQﬁ&eﬁ\&()l@ byithé 8§t thrdtarrit at 20-30 g/L.
luted in SIF/ MeOH and neasured in tri pI | cate

fr oﬁ{? epoe/git- eﬁ? df:sg‘%el‘a é)trgé glag tvlgglg ueID 3 cfuituFe sgl StT: ate %C%chleved in

eithérfiBe Bibedabtok br 1l WUEEbatdes, AéllﬁﬁﬁWhShécaﬁvﬁde Wfth Ulﬂbecco s Modified
results, it |s possi bl e to produce tablets and

Mingrawg Fseential medigns CRYVIEM) torempye eesiduplsesun, thatewill inactivate trypsin
extended, & slow). Exanple 24 Effect of
in th&rﬁ%?tg(ha&zatl on | nhi b| tors on Supersaturation
Cryst allization inhibitors such as PVP
(pol yvi nyl pyrrolidone, Povidone) can inprove the
solubility of conmpounds by preventing crystallization.
The effect of PVP on the anount ofsolvated 17- AG was
i nvestigated by neasuring levels of 17-AGin SIF pH
6.8 (simulated intestinal fluid) solutions with
|ncreaS| 'ng anounts of PVP at var i ous t| me poi nt's
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PVP grade, Cmax and AUC were highest in PVP K 30,

foll owed by PVP K15, foll owed by PVP K90. No trends or
w@Ldsotes7on CraX or AUC coul d be seen due to cPERIGE207/0R5636

particle size, i.e. exposure is robust across a | arge

range of particle sizes. Ovendl |, there were no

consistent differences seen in the exposure data due

to sex for the variables tested. Any variability

obs gD

poa PRCI AR PRRSRa (BTRE s bR oA PaiBRi in advance
of latlges saaty msmjfeetunegreMast)er S&dnviany ooW arkiag Geed V1rus (MSV+1) stored at

0 va|Iab|I|t results (avera val ues er
-70@'? dagd dilptsgdn yirys é%l?ﬂd“ S cgafaezlé% %Lﬂf‘etrypsm to
achiéwdthe A8 AMOTPA! @ae&ﬂﬂw{/éflu%t@lﬂo%{}h?&l drifo Eétﬁufeﬁt Vero cell

28b and Figure 2 Summary of the oral
monbolayawiaithatiller bytties stbioseattay endgwubatid 6636 Cafliwert things 2.0°C,

oSy B0 LSt T [ R e BT D, vines

harvéét@d&lﬂcﬁﬁ&i&tb[tesep@brcgmary of the oral _
b|oava|Iab|I|ty results (average val ues) reflecting

]\!gL' nAP ng)u?lg%%BS \;1%85 t hlghgr]tﬁanA%sgg% 1@5@/4—5& ?’sothg\;vgd and

dilufedbh &irub IffeatitreM@8iam @h@zﬁ’ﬁin@ (Qﬁ5|muyhtmoﬂ3(ﬁﬁﬂm Iﬁ)rﬂfne trypsin to
Various Oral Formul ations of 17-AG | n Beagl e Dogs

s The .
achigyethe gegeedanvlsiplisity 9f igfectian.i dhe uswettynsin Biike ngtlﬁéwﬂl assist the
#HLedyby making various ora

atta@%?%%%%&rﬁ%%@ﬁ h %@%‘1@ oég%é1 and neas ur | ng 17- AG

| evel s i bIo at various timne

f ol I9a#sT gqowqa%oggghue%s‘emsm%@m Rlory { Res-ditgrdipreactor was
prep‘af‘edF\’Vﬁl S’&oﬁ‘i‘lﬁ‘ angchio ghﬁm‘éﬁkﬁﬁle‘f‘@ﬁ d (ﬂ%ﬁ@ﬁ% b6 8A.. b]?'hé Slereactor was

dition to many of the tested fornulations.In brief

plandadfaft aret’ \barg seli/inLrie Dullotoea's dodified Minionyh Essentiol medium with

o osed eit ul es or

% Qydpasialed 8 by Sicnarin on Neyarsnd SARERDH g 4B L-glutamine

and Hicubatéd BB ACTPMIG RinusRfE e AgRE tHe@RRbAfluditly @Bdched 80-100%, the
non-ioni c conponents were dosed by oral gavage. The

mlcr@pmmrwta@rlag theoY eralcgtls was setded anfl washedtwicegvittn2 ditrss per wash of

okl o

seruft- rr%r p MEM, g?%gtler?%fgfuﬁé&%talhﬂﬁg 5 ﬁg)ﬁ?% r%g{/ry%fg II)§ was added to the

biorétatt iR saed] fot endpde WINHEN, tatvorw sy diddd tmmelbamamer arra MOI of
PVP in _a Turbul a bIender for 15 nlnutes Sol_yti ons

0.00Q&10:0003 4 ' preqaamtiog afErus BramGPRinUSH febh e kng tigrepsar was
[ t agdi Je -
som{IE8 (RF 40RO EORoRAoNIHITIA AL TR ROV At leageer 0
IOO%rCIEE/wasicbanbech stock sol ution of 40ng/n1 17- AG i n DMSO
and diluting 1:20 to achieve the final concentration

f 2gdB--Bifhly R 1HdiRfR (m)elscddaed tohe hal%aks virls to give a final
color Wi t hout "any evi dence o preC|p|tate

con@gpteqrswfthmM ead bokdard6Hy pl:ue lor minee2 Wafor dd@er byith agitation) at a

t|n alline 17-AG with glycerol in a nortar
pnggyégﬁl gl?%¥$%MBd by honogeni zation in the 1%
car boxynet hyl cel | ul ose solution in a high speed
honoYess ¢ eAlieostagos i summete, the hapentds ﬁ@an%fﬁrrtxh@ a second vessel and
[
the 131%&&%2& ?R)c@@s o?lp &fg é’%g%smpégﬁgﬁ’gg‘géf’ %%%%g?tg&q%% Atter this
timeCsdid llﬁ@iuh&ﬁdl@ hlddddas a. finkh eoreoettratianst mMetomedealiae any residual
maki ng a 4ng/m solution of 17-AGin either 10%
BEIpGHs/ 2. 5% DVBQ' 5% Tween- 80 or 10% PGHS/ 2. 5% DVBQ 5%
Tween- 80/ 5% PVP, conbining the solution 1 to 1 with
olive oil followed by mxing in a high speed
honogeni zer for 15 minutes. Confirmati on of the
ermul si on was performed by m croscopy. Figure 46(B) is
an exenplary photo of an enulsion of 17-AG in 10%
PGHS, 2.5% DVSO, 5% Tween-80, 50%olive oil, in NS
The nanosuspensi on was made by |evigating crystalline
17 AG by hlgh shear |n a n1crofIU|d|zer (M crofIU|d|cs
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reached ~150m®B. Dosing was by oral gavage and the

dosi ng schedul e was every other day with vehicle (20%
WESBHS073% DMSO, 75% NS), and 75ng/ kg, and 100neRES2007/025636

17-AG in vehicle. After dosing, ~35% and ~70%

reduction in tunor volume wag2seen in the dosing arns

as conpared to vehicle treated aninmals denonstrati ng

ef ficacy of dosing 17-AG in a xenograph tunor nodel

SCPAES MR AR LTSl AP 1 1 A AN -

pendisgimbasityacloathade The inmoohity=ekiRak&eten EZMQ@EHBMW&S
utilized. 5-6 week old Nu/Nu mce were inplanted with

10 [ t
)Stél%eig ‘?éﬁgésh i‘rigzg{é d’% uith H#BCaotgi %ﬁﬁﬂ@\fv u%a filtration system,

i mpl an sing or al
using apalysuHouk mkmbomeiwith suim@stulae weaght eutecvff (MZWC@) ph100 K. Up to
( VP, 5% Et % PG, and 50ny/ kg,
appr%\%a/t?(léasbn@cgwtkadew ’GV? vehicle. After dosing,

- 62% maxi mum reduction in tunor volune was seen in the .
dos iStaget? richearsswongpeensantrased eflfuse Buidsase eqpilibriated|ig an appropriate

S ti ficac S xenogr aph
buf Lfﬂ@r} er?&%e‘f’nlgggé‘ﬁ%lg%&oﬁ%sﬁsjg &e§gaq]§l§5@qar I\gbﬁt protein.
O her enbodi ments included _herein are provided in the
f ol 1598enkP <Tag epsncowtrate i marified usingrsierrreBisianossl chromatography. The
k
gel GTRAT IR R RIR TR D e RRTE RIS R RRS AR BE Bolumnfs 90 cm in
length taldchleaé tiee rd@eieedodeparation/®ig-2Bds a ‘softyj get hidhhdepends on the wall of
onposition delivers an_anoynt of conpo d sufficie
the GoGHTRE FrcBPath AP ARo70 PRACREHh eABIoval by ot i@c?rﬁg‘ 30 cm
coluﬁﬁ{s%% %%@%ll’ﬁ%l%‘lt @R/ ATPRAMALS Pl‘i’é'&ﬁl‘é@ﬂrdt&i virus is
17- DMAG 2 conposition according to claim1
appliddeat epprokimeately a7 %rodehe ¢dlemowolend.s at | east 500
ng-hr/m . 3. The conposition according to claim2
wherghge thevaiepedkAferihNg récehvehtiatedalsilgeiBdnch@B4le tangential flow
ng-hr/m. 4. The conposition according to claim3
ultrwﬁérﬂ@@msxsmn aitdea MWHeO pahyselfore membeaast 5000
ng-hr/m . 5. The conposition according to claim4
vvhersaagé IZ‘I-E'I'lﬁ?d’ ﬁacdmfaéiﬁfatéd‘larwedﬁ maerdd] id @Askiliddd, lQOeQidmg 5 ml. of
vﬁ conposition according t

a 10y @f/@) ﬁet@qgénta@\@alaemdéﬂ Msthylglhcgmided Megay 92%@'9“%0@@@ mls. of an
anti stdtan 'Iglg e soltiforf 8 §Jl El'ogny %ﬁ%rrqh tik gtlﬁ'ir% tf%%or 1 hour at 20 -

erelnt conpoun s present in st ant
25°(armaglamrﬁa)nm 8. The conposition accor ding to claim
1 wherein the conpound is 17-AG 9. The conposition
accaisllents 1 8 1fpi @ik thre 8 8080 at1506:1 GRAPOHIG dfve-béndMifpated virus
10. A Tonposition conprising 17-AG administered orally
peaka{Tha ligubmixdareaontagmstO memmgll kechtaf %gﬁ@b}'@tphosphatldylcholme and

eno BT 4 EhR3E i 7 A0RRCR AR o BRGNP s i
re-céUeRIrated Rius. 7OMMA @Ebh N0 WHesodk Riltiond s a’iid@@&egﬂ'fe adinal
| east / kg to a subject characterized in that an o
conc&n@atmm@&}g Oﬁ%e T&lersobltlefl iggtirredfor anmexwtﬂvﬁmmmgtes at 20-25°C.
achi eved. 12. The conposition according to claim 10
whersahge tmeTﬂamga Ol ededt gen hssﬁeﬁfoerdd @oad {hys mixtaredasalosd ISCOM

about n% % to about 100 13. Tge co osi tiion
formzgent by dighitteationayith QQHMWWIE“H@C%?WAK siig periormed using the

[
ben&bdé&l% t%&%ﬁﬁg @fv@ut%fﬂfﬁtﬂmdsgﬁl%npglg{v%t?gg@gg%@%p&gwlfom
mentiranariThe vmhmeeofrarmhenmﬁ} #@tatsusedns anshianed of abduty 0Xttha volume of
dose of . about bout 50 s/ kg. 15. The
re-csd VO BEARIPHCHG: DILFAIH i3 SFRfes B apifaini pggastant volume
is adm nistered orally at a dose of about 5 ng/kg to
about 50 ng/kg. 16. The conposition according to claim
10 wherein the 17-AGis adm nistered orally at a dose
of about 5 ng/kg to about 25 ng/kg. 17. The
conposi tion according to claim1l wherein the 17- AAG
is adm ni stered orally at a dose of about 5 rTg/kg to
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substituted heterocyclic ring which contains 1-3
heteroatons selected fromO, N, S and P; p

wo padspaisdent | y for each occurrence is O 1 or BPCT/BE200%025636
H, RS and R6 are each H, or R5 and R6 taken together
forma bond; R7 is hydrogen a3 -[(C(R 10 2)P]-R'; each
of R8 and RO independently are H, or R8 and R9 taken
together represent a 3-8 nenbered optionally

troB ERE o e BEPEAT el W oA Bl it g fopmarion of

ISCOMUEreefﬂﬁlemlﬁded&ﬁﬁbs/thaSthH tygoal cBgeé-likestraawdes have been formed.
occurrence independently is H -N(R8XR ) or halide.

2% OB LTRSS SRR £ TSy R
g R SR PGSRt S R 3 ormues o

B 3 T S L S

salink@B8) éswesed asifiel diheht.on clains priority to US
Application No. 60/875287, filed Decenber 15, 2006 and
US Afptd cAS TRObIAde M BB4d Alled ink@ﬁn@%%@ﬁﬁal%%nta%@@under Class

e
bot h o% whi ch are 1 ncorporated herein by reference.
A c@d@nmwmmp@s afeHEk erNIENTINDRY , Isafehuisriab asipiall epeciss, gatractable

andem.cs. have been eco e or, several,centuries R
vonBRTRNIE% BRRrRE] YeEORERERIe &' BRKEL g fidi Glkintine at 2010
7°anquenza virus is a segnmented RNA-containing virus

bel onging to the fanily Ot honyxoviridae. The

g}?' %%21;88 a%ﬂ ﬁﬁ %%@ee ecpqg&?cghsgr\né etape?lotrgeﬁﬁl gﬁ%%gds’ cold store

(2° tol7eCy perlihg dispstch.nunity in the population These new
components are often the result of nutation and/or

1N 80k 298 AL PlerivBd VUSHAS inY Fel rﬁ@ss Wer eas

pl e LC, uter, syrface i s consisten

D1 ¢yl of yite dptvegrint e vatdht S&&&Ofwﬁ?mtscwas evaluated.
A triVaRhERiMaPin@Rie AR WacBink GRS 26062667 SdasdD idfMIRASa strains

hemaggl utinin (HA or and neur am ni dase (NA or

(A/NGEPE%AEVIHo E 5b9ihe1§R feapsorimeniszandB/iMalaxsia, All OBtal}ll)@éddfrom the
CD U\B%Cg;prgduc%fdltlﬁ@%as 7 1ls o ?Hnt ? 'Iu%ogllilcignrl]rg% fllxe regulian? vac

"SPu0s0oprwitiebnwitiibutd8CONA adjuvhhty @82 tjdstedinty hedefohind leg of 4-6
further classified bé strains. Influenza B viruses
A

monithelddemalerfemets vl cpnEabcamrasisons, semgerdially,ayailable hygman influenza
a0 Bt R ARRFUEES SHRo TLNEP ) PRANEES fprured by
Chiroa) were tbsied elspg side GPflud68nr Siaglei Radidlilhtmnere. Dl't‘fmeyona(SRID) was used

enet j cal | ogi di.stipct fromA and
to gy ey o Al e (AD Broteis inMgey i e Sy7Sgmversion of the
ferré%é"bvﬁ?hﬁasdr&ﬂ) Hérﬁgggmtmllﬁhlﬁrtign (HDY mernggéﬁer d}l‘éﬂﬁal to 1:40

swi ne, ferrets and avi ans ducks, chickens an
meqnnm@@$§p0$h&¢e5arﬁdﬂ63known HA serotypes and 9 knomn
NA serotypes. Birds are particularly inportant
reservoirs, generating pools of
genetical ly/antigenically diverse viruses which get
transferred back to the human popul ati on via cl ose
contact between humans and animals. Pigs are
perm ssive to both human and bird influenza strains.
Because of this unusual feature, pigsare considered as
"M xi ng Vessels" allow ng for genetic exchange between
avi an and human viruses when the sane cell is infected
with both types of virus. The genone of the influenza
virus consists of single strand (-)sense RNAin 8
segnents (7 in Influenza C. The structure of the
genome is known in great detail because of the
trenmendous anount of genetic investigation
(conventional and nDIecuIar) mhlch has been done ~Each
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best strategy for prevention of norbidity and

nortality associated with an epidem c or pandemc is
waoawslomari on. The influenza vacci nes present| yPCT/US2007/025636

adm ni stered to humans have a hi gh benefit-tocost

ratio in ternms of preventing4hospitalizations and

deat hs, however, the world' s annual production

capacity for seasonal vaccine is limted and does not

realistically cover thergmggal hi gh-risk popul ation.

Th% Qr %?ent V L;L;i IICD are i'T'aUC I II egg UDI IIU VI I IIS
”Yacc alqn_* rr them\(/i\g)rsl d Heal EQ Organ zat %n ( ) oda s

the—centers—fpr—brpease—tont WP OV
virus seeds fpr vapcige manufa tu»ro 3very
_Changéme N_t hEGMA f’osﬁivéwlﬂ}lﬂﬂ‘l Ppsitivé U GRET Itiv _Positi

SESHOSAT d e, i nc

S /acci ne
pl189 avali api 144t v | ofls
nd thr seefl strains

produgugoh de
good quality
D N Y+

P ardy ns - 1949 |
¢ ﬁﬁhye cpdntibodidisr  To come this problem governnent
Apﬁeﬁckg i ?mggc ea"@° ?ﬁﬁ‘gﬁeldrng | aboratory strains

t hrough cl assical reassortnent wth highyielding
| aboratory strain AAPR/8/34 (in a 6:2 reassortnent
The gbes 1ep Wty 18disatgithatt\ere celindereedayaoring ieomparalle jo commercially
sS process can be difficult to do and
avalﬂ%ieoég%{ﬁ%iv@{iﬁgccﬁaﬁrﬁl genicity of the resulting vaccine.
Therefore there is a need to provide alternative
nmet hods of manufacturing vacci nes that protect against
clrnrcal drseases caused by |nfluenza partrcularly

v there renarns a need to provrde nethods of
AfFAuf acturing large quantities of Iife-saving
i nfluenza vaccines in a tinme period quick enough to
ef f deaninainflupnzaegstisglatediftsine nessl srergtiogs ahapisk dog. Nasal swabs
were @%gr? élg -H]l$ f&ﬁsc{%&ssdglé{ﬁ ér%@dl@ 8£&ﬁﬁﬁég rnﬁﬁﬁm’?grgd
ot ner I on erence-her el

ampﬁhl@bib'ﬁh o8 mideofarhe sdsulig saab mtaﬁhhmrmxrtutdnat o1ty @bnﬂuent Madin
reference is available as "priqgr_art" to the instant

Darpmipe idney @r@e&) scnntd o of MEN Aiseve exltamg anedia containing 1.3
ng/Mi T tdng uenz aqﬁr % Eéy gned, Ofhd ilTéask was harvested by

preventi o B infections.
decantiag itheermedin dnﬂ ltl&a \rlaisafr/asddaﬁtﬂudcks HIFNE hﬁtherN'zﬁrdnlabHetennary

B BTl L5 SIGF 2L S S5ALRRH 1
hemhBYGRhinQMit@ bEr ML OBHC Gt whddohd BB RoEMhTiNg €0-81llserial dilutions onto

I NSt ead of nbryonated eggs. The inventive Froductron
conflunh MRCKaels or 96-wetiplatesrandoyarigstiag sisingle well ot tediighest dilution

vacci ne manufacture procedure. In addition, the

vacci nes of the invention are useful for those that

are allergic to egg material. The present invention

al so provides new i mmunogeni c conpositions that may be

used in the vaccines. These new i nmunogenic

conposrtrons can be used to |nnun|ze anrnals
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titrating an influenza virus isolate using limt
di lution cloning such that an influenza virus isolate
w0 bas/oTe7adapt ed to the tissue culture cells iBCT/US2007/025636
selected. In sone enbodinments the virus is prepared by
i nocul ati on of enbryonated sggcrfrc pat hogen free
chi cken eggs by chorioallantoic (also called the
allantoic cavity) or amiotic nenbrane |noculat|on
routes prior_to limted dilution cloning

shovng sutorethic affrets (Hesugsnltareynedia wiag BMEM @mt?éamg. iy %rfg/@y type IX
tryp§u§oc 1109 u\ﬂa @vg% ?&)ewlaosteké}rm r #1€ cBhe G/E0 m/e(ﬁs h%ed on

I‘nocul or ada tatiron to t
MDCKII cells fn zc’éﬁ’b b1$1 flask. 0l rebudtant vives dpramgé “pyiehted vid ehsmagglutlnm

nmet hods_of  sel ecting an |nfluenz virus_for
unityRer- PSSR MES Kredriaysaged pato M Adigfoary @ﬁvwstq{@a%?r Is by

1nociéllﬁflh$‘9.r2§ "MP'I bH® 4 SANakA rhénélé)‘éi"'lj# FQOS’@ ERYrdliefbbttle using 300 mL

utron cloning such that an i uenza virus isolaté
DMEMatontaniag R egintlotyph &X Eksine | The roderdwittée waslinclbated for 3 days at

36 2R e RAB RS SV ERBASHO BV B ARl bl iorna o
MDBKIE|1€ 18R cell BnPWad 'éH@seﬁY&P&@Ietﬁﬁoie\flﬁﬁ‘s%lsvafc@ﬂé)preﬂdﬁatﬂm The
particul ar enbodi nent of this type, the resultin

viru§ ws pr@pmtmd inubipesattar.vAsilebiorephior may epaded with MPBK cells at 3.0 x

e incl udes he i nfl
10° RS Easfed PE bt IR nu Rt S bt hetiEh el g grown for
4 day9iel DMIEM AR tsinie $RdetanbdHLOZdu Wittt nb aaisibecsMt BB 1027C. After
ef fective anount of type I X trypsin before contacting

settlingdhemiqrogasters e90% of 8ie medip was semoyed andtreplaced Wishyserya free

DMELY P KSR o ddeflto REBARhfHisont b [ nBi3h 36 5,000 mL.
The télBSt@p ifected Mithotirudgit b & OEKE (adhpmvirss)rlrvaﬁ mcubdtéd witk the
HEK cells is carried_out at. an | ess t han about

D%KGGHS OR MIGTRRUTISHIOR? Fa¥t & 36 he G i‘Rﬂe‘il?Fﬁ‘ Hif supFmAent was harvested.
SQng%§ug§ﬁﬁﬂ ef SAMALSINY human influenza virus

or nufFat ed”at esé than 4 nmg of human influenza HA per

Al : 0 Bl ate \ ASSAgIn
CreﬁEs h ¥ifdrh Po@qaoﬂfanaqmomwmsmnﬂﬁaﬁsrﬁmﬁ& In
another enpodl nen e I nventl on prOVI es vaccCl nes

i Si huma f r .
R R AR S BB T g i tbortory

and iaantelaeﬂforﬁ alacilkeab, Upbf rédeyRnhé fazaPpsvaab \dssspmamedwa&i used to
onpri si ng _human |nfluenza virus fornulated at 1.

-3.5
mocn@te ot5 endAsk qomfaiing a comflpent rlerar@éayer af MRGCK cgllar Infection media
tihg
was Y6608 ATHOER BT HUAS 5L tTRERK R Bl Th
ﬂasl«:wmmmlmtédﬂatﬁlﬁalt ZMWQhBh@Aﬁnparﬂrhamsmdrad osgetj0EAPE. AmHA assay

s s B RSB SR 002 ERE P S5 e of

7.94S€equence. In yet other vaccine enbodi nents at | east
90960f the viruses conprlse HA t hat have the sane

e QAP F GG PPt et Blatiia Y FRO 16145 ey, 200

ul/w'éﬁnﬁ DMERRMRtdiRifg Sa Rt A Hokheaehfin 8fdHRIBRed fd13-PHRMAtil
i nvention further provi des conbi nati on vacci nes_for

conflienbiat Phg 25F03 5% Ce. GIURING virgaves dilitad pyenesifiogi in the section:
leigmg Drlu?% l{]o%ngrif Iﬁlﬁul’{z s\\/nllerr er%?m\é)g ift Wgw&;ntglnﬁlgnalff flg/ml type

er canine 1 n ECtIO ases

IX tﬂywﬁm rrrM L glutdnsine, Flihd\geﬂﬁ&nélﬁr Medt@bdas) ebxﬂévddmrall\zlncg cells,
for exanp , or horse agai nst

we11$ ﬁﬂrqgiéwzla%%{ ﬁﬁ&@sahat%kﬁfrrgd aﬂwqmdrrgert 20 whelgapk dilytipon of
the infectious di seases, e.g., canine infectious
di seases are al so provided. In a particul ar enbodi nent
an i mmunogeni ¢ conposition of the present invention
conpri ses an i nmunogeni ¢ conposition conprising an
|nact|vated CIV H8N8 and an adjuvant Typically, t he

o o o .



Non- vacci nated control and vacci nated dogs were
chall enged with CIV and nonitored daily fromday -2
wo osgi37L0 days post-chal l enge for clinical sPQRESHOTIRS636

as ocul ar and nasal discharge, sneezing, coughing,
depression and dyspnea. The gginical signs were scored
as per the guidelines described in Exanple 1 and
average clinical scores for each treatnent group were

. plotted against days. Figure 2 denonstrates o

virupwag inpprlptied igfe 8¥sB ¢at0vvﬂ§ elgtss gre HcHbrjed for 4 days at 36 £ 2°C, 3-

o n- c e X | d ey
5% CRT, YRR GRARG bk St il oL B BR, Hiidhe dilyion round 2
immeédigtebefolioeigd Hmlittipodiltidayourd 1.t The prokessmpi¢ltieat a vives dolpse that
were ClV free. Nasal virus shedding.was nonifored i .
prodiipee ol hiaher BGED wmand emagalytnation it b\ZPn&aﬁw el gighe higher
A A T OB R AAChRTE 8 M Cloned by
limitirgy dibaoln a seeaddme. gr oup, expressed as Logi o TCl D50/
m., were calculated and plotted agai nst days
LimR& piiliedh R¥UAdGETA LED DESCRI PTI ON OF THE | NVENTI ON
Tradi tional nethods of producing influenza vaccines
Pass! 1”%8{&4&1 \%sot\%eﬂ & (vitﬂ% re i GE£s §C1p OVmL. NU§ @/ig Dafue ‘{ihe virus was
hens™ €ggs a Fedst partly because the usg of eggs is
., Chea qg efficient and because there is no readily
dﬂu@ﬂﬂhﬁ@ﬁk sAMRIFhat i ve choice for growh of influenza in
| arge amounts. In the case of human influenza this is
paft i@yl arly true because many cell lines that can be
us&d190 propagate influenza virus have not been
apfr dvedistpartidies/ RN @6 human vacci ne manufacture and
onDy 3wértuy phnisldsi/twedls(108%9 been obt ained in tissue
cuEtuwﬁusyQQMkyh@u(@g&ﬁne is made in eggs, it is
generally made as follows. Initially, the virus is
regovefeg |fmom 2 thyoag swab gr s¢n ligr pourge and
WSgiared T[m eggs. The inftial fsolaffon in egg is
i fifi_cult,| but the virus| adapts to {ts egg hosft and
aubséqJent propagati on in eggs takes place reljatively
asiE% 7A¢t§r gromh in the eqq t he viru% is jpurified
nd Cofrel|i @ or bee %S propi ol &t bne | nact®{fat ed,
gwieng eV demce suggestp that the ¢gg is not jopti nal
or{ & rus [propagati on. Fpr exanpl e, [the conventi ona
thing flgcks|used in egg-based manufacture arfe at
Ki ghrisk for lcont aminat ng—t-he—virlus—preparati on with
endo?enous viruses routinely found in these settings.
WelkA11 was hawsated impieparatipafargaunthd of imjtiag dibition; qlomags
of eggs as well as the conplicated downstream
LimjtingcPilatiog Roand|2 s i n vast opportunities for
envi ronnmental contam nants to be introduced into the
virys1pr eparatfian] and 6 Fi ke y ¢ He1o0 pasgnatihere was a
racdl T ot yacdi ne[ 1n[2004. As nfentji ongd previiously, it
I'g qiLffcult tjo cpnplletgy [enmpve |egg nategial and
S §an resuljt ip sensiftivity|to [thejvagcene. In
tRone { he p&ocess<§onglskply?lagk5,§lq3ibility i f
ﬁg dddedl|ySi ner ¢aBgsShpaalse |of { e |1 edi stical
“dyie tlo the mon-favall abilifty of Ilagge
tj es|{of |suitablle gggs| Therd is|al §aagvi dence
g%?: growth in egps ¢an |reduce|thg antiggnicity of the
HHHS—ECens+stepty—growng—tafdenza—Ao6+—B vi ruses
. in eggs results in a heterogenous viral product that
Virug feomy el fex vashagvested nut ati ons. In direct contrast,
the corresponding growh in nmanmal i an host cells
results in influenza viruses that are structurally
identical to those originally isolated (Rocha, et al.
J. Gen. Virol 1993; 74:2513-2518). Moreover, influenza
viruses grown in manmalian cells elicit neutrali zing
and HA inhibition antibodies in human sera nore
readily and with a higher titer than do their

o e P~ o, 1 ~ 11 AU I A £\~




virus can be screened by assayi ng using any known

and/ or suitable assay for influenza virus. Such assays
wOo pBOTdB7( al one or in conbination), viral replPCHUSINT/025636

quantitative and/or qualitative neasurenent of

i nactivation (e.g., by antisgga), transcri ption,

replication, translation, virion incorporation,

virul ence, HA or NA activity, viral yi el d, and/ or

nor phogenesi s, using such ods as reverse _genetic

r eaeBIthesyRsted feam thenesond T%‘ﬁd OQHng ditomGleping MOO pl) was
used t P%E&% ‘féjgtﬁlr ZCH%E éorﬁ?x?‘x ﬂu@Ht H8%d1a lok‘ﬁfl]ﬁegtcells and
za virus can be used for
DMEhEsupptehtedaedh,eutlgl 1n3 uginpli tgpe 1X trypéie, SodM Leglutamisesintl adoldy25 pg/ml
excl ude adventitious agents and are of a pass
EentRiAD, TR WerTRianEY o didfatRdig de b T BCIDso/ml and
e production. A nunber of cel
hemF@%E%&%@ﬁ e(ﬁéEdﬂggh?solate and propagate influenza
viruses. Sone cell‘$$gﬁs t hat have been used i ncl ude:
Vero cells (nnnkefﬂ éy cells), MDCK cells
(Madin-Darby canine kidney cells), BHK-21 cells (baby
hanst eVikusiPassagand BSTCHminaly | ki dddp/md| | )| and HEK
celPhs I fromeficl®isbtagoni ¢ ki 7dAéy cel 116D HAWSl, pny tissue
cliPhsyr £ peehlasfehadedal | pws 189 or oweho BAU/RIIL uenza virus
can be used. Suitable cellTs include, buf are not
limted to: Vero, MDBK, BK21, CV-1, and any nmanmali an

nb ki dn HEK nbodi nent
i B B S E N8 A b SRS AL v on
MDBEE&1s ia SPBRoreahed ik a&@ultwmmmmtx&t 0N €Y,240 HAU/ml.

cells (HEK cells) are used. e appropriate tissue
cul ture nedium for propagation of the aforenentioned
cell lines will be known to those of skill in the art.

Such ned|un1nay contaln an aporoprlate serum (e. Q.
AMIPLLE L, Efficack,o Inactivated : luenza Vagcingin Dog
It mnll be appreC|ated by t hose of skill, that a .
mediCamimeanflaenzanvirus ¢EEV ) deant yROPIB NB\cagses lscwe(réz reSphratomy) disease in

dogs. aI'E% beevegst :lg ﬂ$ Q&gﬁ%ahvgcctflfqg 6§E{Iﬁsrt%g§/n %L%%ﬂﬁg P?élla:bhe The objective
of th@§ gﬁ&y {sQ0 SV AWAtE thY Efichdy BfanShRGHaRl dIVevattingSpreparé@ b limiting

tures, an appropriate anount of protease can be
dlluume@ndt propagatioapé CiWdn Hesve gyl turei ool irf prieventingraliidak disgasa and lung

les1o§gt&lg(glc?%{)¥ A é/lrlug 8? g?{/egsl‘feé%gr v ISPIa(? esc(‘?olnlg is ogbgrgaﬁy tl%&lylenelmme

(BEDiihattiedted TV dotigep bdjueased vith mﬁmwdb@zfdjmm with ahanﬁgesn input
| Eroductlon of a _vaccine. The protease can_be used
eve

ofi I0chempgelitingtion wnitHE Al hpasiosat & avewp ‘P%‘i‘g@ﬂoW—Pk old CIV
oS LB SRR LEAPRIIR: | EUPH AL g v
admitiisteded 211 Qfags affershe bnmhfa}t vdchig. d’cil\rmwt:el@rfoﬂo\&mg/b@bster vaccination,

infect cells. SQuc r t e. not
the yacginpied dpgs eﬁv‘a@%@%ﬁ ﬁ}l&lafg 4 TRA dntibifipganibody iter
comg{ﬁgd ?djﬁlreirl dofilVacéifthted fc@ﬁnt@?ﬁﬁﬂ? h@mo 4RRE @tnlnﬁlatl-«l;ﬂ %f immune

nount of protease to be used should bé enough
respanseibyahe vadn:mmmdwgs wlhénerevgcedinated eontrok amd émfveeqmated dogs were

3l R0 PO LA LB,
mon‘i’t@?e@%ﬂ? Tor 10 @Ystpast-eHaReRoOfor %Hﬁ’i%&lrsi’érﬁi relefaf SepijseRatlfe and nasal

| ul ar debris, appearance of dead s and | ack of .
CIV\shadﬂleg célllcgntrdrrhsgs (B0 kdevstaped sliniealmgnsoncludipggichlar and nasal.
discb?{gg?sfely%@rlléar}{d éAéh ‘Zirel%ilc?f%tgrg %Fl}c%?rb r?z%fl efn;gg r\]/%ms a’H]é) Y&ccinated
groupeixaibiied @1§nl‘fﬁ:aﬁﬂ& ﬂ@wérrdhm&hﬁgﬁy@ﬁédiﬁ{ foB=4CHWdhipdred to control

other toxic effects. Titrating the protease can also
be used to increase production of active virus in
tissue culture. Titration involves identifying the
maxi mum anount of trypsin that is mnimally damagi ng
to the ceIIs. ThIS amount can vary Wi th the tissue

oy




any tinme in the process for the nethods herein. For
exanpl e, hemaggl uti nation can be identified as

wo odoBoOwWs71 | f the virus has a surface HA protei PCT/USIAT025636
attach to RBCs and agglutinate them If the
concentration of virus in a E?nple is high, when the
sanple is mxed wth RBCs, attice of viruses and

RBCs will be forned Thi s phenonenon is called
henagglutlnatlon is a sinple way to detect the o
groupr(é@ 1o scersto B pel- 0@31)V|in|x ese ohihe dﬁemgtgﬁ vegeiated graup (12.5%)

sho d r{ars]gl @Iﬁﬁ ﬁ}%d}q:]l %?18? lﬂl ?%r (H{e dﬂgo&/h@a%su gf‘ ftIYé &&@g 1111 the control

esa

groqu(M)O%) Bdd §1@1ﬁﬁb§ﬁtlydﬂgﬁkfr \Iilhl@ sh&dding a'diﬂpdiwcghﬁhé Vd¢dmftt¢st(p—0 0003).
% npl et e enag?Iutlnatlon S taken as the end

The pﬂﬂ“h%he cmg l%ﬁt%fort7|<ia§$ qllowing challeage jnthesontreliggoynadjl dogs were

conl D4R NS 8 L0 Ll RS 8 Lt ong

lesionke Aeddgs 1rathe&oih'{r6]2grduﬂ) (IIO(I%I) shows vaﬂ;&ng egreasatf lung donsolidation,

wel | th the next highest e t| er of .
whetgag, galY aness thvposiiataskeryR s %ﬂeﬁrxw% ildiite Grsplidation. The
lung%é&%’ %e&@ﬁ&mﬁ@ﬁhtﬁﬁhlgﬁ&qntcgnﬂra%b {(Medaf séﬂi‘@ﬂmE9f When compared to

| uenza virus i'ncfude identification of
vaccmm dmiedianise)re= Mﬁﬁ%@ﬂ%bl 5h¢seEtSuSAunm0<aHﬁ dgmhmtrate that

t. t
the Viiing sumudrigndrurd (BRes BripresPelogs dEfrt I gptEhidy
s1gnﬂﬁ5.ﬁtl}93e<§r$h§m\g| dlinfoal El@fli ir6dtlcigd Mrﬁsrbfheﬂ'ﬂ'}ng‘%ﬁgﬁé\xenhhg CIV-induced

Met hods of growi ng and harvesting After production of
lunggeopsalidationol ate, the isolate can be harvested.
St andard net hods can be used. The harvested isol ate
Studyavepeiewt ored for future use or used to produce a
vacci neusi ng standard net hods. The virus can

har Vdstobieciive At thesdyrva tarest the qfﬁcaﬁwqfﬁm@aéﬁ%q@wated Clv
Va“mﬂﬁgﬂﬂugaégﬁﬁk0§ﬁp nﬁtzb@ﬂﬁg%gﬁhhﬁbgs's produced, as

neasur e assa /or the“cells are Iysed

Af t obt ai ni.ng. a ssue ture ada i sol ate,

1 OIRES sk B, e L ALY RS HAG BREH oG the s
vacciia®dh REcERd Mé&e‘(ﬁﬁﬂd"agbfé&?ert\ba%%ﬂ@elﬁéﬂ A, aﬂfb@o%@ol group was not

virus is not critical to the invention and standard
vaccmetdilo déhacﬂangebmthﬁ&’ widopvesanted torbottognoupsipodayiEht She dogs were

virus is he e culture i s best
monytgre tags oP %@fm&tﬁi a@yr%ﬁ es%rbl?egt ll C»\én'ltho & eée euthanized
10 dﬁwaﬁeuwmengéen@ﬁ nb&Bsy WaPpéebiiRda vacci ne using

standard nethods. The virus can be grown on the

Test Rﬁﬁgrlate tissue culture cells by adding the virus
———%ﬁ—an-approprlate MJ in the appropriate anount of
pr otTess#nifalsgvere b Wperagy of 48.28Hhys dldbnalay O here were 8 dogs in the
sufficient to produce a high titer .of virus. and/

contgpl grqupt 3R S4085dn Hieder,maep. AnFERarTEIBNH bEKhiar Dedpgtpised in the
studﬁlgﬁf'ncﬁ W8 H}émrg?? Eééhagtfopy infetRiohr RT9AHEEdatioI €6 @onﬁrm that the

X1 mal anount utin 1s produced and/ or
dogd \heremegdttszeafbeCI[\] sedbodies (&5 tiberer 0), ot swrmesrwmhablleated on day -
e h of the virus in i.n the
1 argl e By & DERgRE Y R Ior BB GEn SR ARV Fevelhalsafen on day -1

to erfSBAhANRS d6S WhRIFRBTT VG tﬁéjﬁﬂlte%tflvg&u%{tloyl' rus in the
tissue culture cells. A Pre-growh in eggs Passage in

Pre-& cultures has been shown to facilitate the
—53§%%B?§9¥8¥Lg$29$rus in the tissue culture cell. Thus,
it @Mocb@anﬁﬂézt Wkl ®lleote@ FONYAIPMOEIA evhduited s‘éﬁhﬁ%@alrzﬂlon tubes on
enbr yonat hens' eggs according to standard

the daerd:ﬁ B edninstration of hmiytst yacine ipiordss to sonfpethekdeidagywere
the allantoic cavity or via the amiotic nenbrane of
9-12 day ol d enbryonated eggs and allowed to nultiply
for about three days. Then the allantoic or amiotic
fluid is collected and the collected material can be
grown in tissue culture at the appropriate MJ for use
|n productlon of a vaCC|ne Alternatlvely, the

o . o, - .




antigens can be used. CGenerally, the viral protein(s)
are extracted fromthe virus and the subunit vaccine
WO 2008076301 ated to contain a mi xture of these VPEHEIS2007/025636
proteins. Proteins can be isolated froma tissue
culture adapted viral isolatggfor a subunit vaccine
usi ng standard nethods. Alternatively, the proteins
may be produced usi ng reconbi nant techni ques.

nes Gt O apes ! SR SR RS ke R In el Yl B efirm that the

dogd werl frétdofam¥el oped viruses with detergent to
solubilize the proteins therein. In the case of

Ité)rzl;llrrp . %ﬁroakﬁgaﬁlﬁhco d e?a%r S%Ssa%ge%gﬁd }%%15{5% ﬁjt )?f%‘ufgtgdn of the dogs

two deysusrest th difst paodhdtiong Clfi¢dl avsesandiesSand reatal tevifiepdiure were
viral vaccines are prepared by inactivating the

perfprgpereiSeradwoideysbefper the imtirlaarrigation angd b@swﬁ Yogeination drgugh the
dayEPCa&ﬁ%u% a vaccine to induce an i mmune response in a
mamal . e inactivation step, purification of

s.ubunl ts, and/or splitting can be perfornmed before or

I purification of the virus by size exclusion. For
exan®iine 1Bﬂ9gr%t\}n%@ VQI'Clﬁ'@CW‘ FEIN B a @S aB BsedMhis study.
i nvol ve renoval of cellular material, i1nactivation of
Canipierln8yenza Mifus HBNS) was ihitiallyisplateddrommn dog wittesaviereaiespiratory

aisefil’ MR8 DAty B Ridtae GuDPRIK - FTe e 0 offpectivet, e
folldwihgab gasyges (Q”tﬁ@M%{s&p (33 Q;toékn Webd udeli@o prspapmneshd €PY H3INS. The
exanpl e, attenuated, spli subunit or I nactivated

virug fhen beastipastivared ovithfomi Bﬁltfmo bowss ot 367<- aRlg BEI was neutralized
V@;gﬂﬁ ned simlar antigenicity, produces

WItha ser ol ogi caﬁgrl{eisgéonse in a rmrmal and/ or pr OVI des
protection fromdisease in a . C._Furth

pr oc%vaﬁ@nsffomawéwé@awﬁmeqm @ $0nk stock 89{ ahiguoting into 800
r e AV @%4&{
one F%a%’(t%?%/aﬁ%géy LA%?hﬁ Og:‘%srﬁ élscfh virus, t lga{f:ag 5uI ar

mat eri al and ot her int i_ng materials can be
renmoved, for exanple, ei/"@ di ment | ng to renove the
m<crocarriers and concentrating the supernatant by

ul t r& pmponenton. | nfl uenza grown in| ti ss¥elwune Used

cel | BA¢@hédus@Husad n host cellular prpteins. Sone

furt NRLctVaadd €\cat 1 on of the supernptant nay be
need @;566:?!,4[%&) DNA can be renoved| by enzy

o
tr eapent—te: Bernzonraser—AHer—the—t+nttal—reroval
of I 1.%‘ Wot- nﬁ rat-eri al—iq—r—u-s—ean—b&l—nas&é&!ed—-—
usi nﬁ%ﬁd‘&r@dwml%ﬁlt‘@?fﬁ‘é‘?l ve|ly, inacijiugtion
can igdrformed after further purification by, for
exanpEtayl Alepbokexcl usi on chr omat ogr aphy. 2. 16 mL
| nacjGlsattion of virus The influenzal virus m@ymbe
i nacfHERESdM N any nunber of ways aphd by any pgunber of

agen p%Rgaq).ygeg(glggo@r Inactivation |5 Not gd Ljcal to

Vac

t he dl'ﬁ[iilasck’ mact T vat T o canmoccHt dl tet

cont 1 '..g or—thterfert-ng—atertp—+S e et

| nac u¥¥@ -can—ineludethe use ofl known—i

agen FEWCQI% inactivating agents inglude Mrﬁnﬂrp not

|im[$eant% UV irradiation, formal dehyde, 18.4mL
gl ut apﬂsd.@hﬁde-, bi hary et hyl enei m ng (BEI) and

bet aJGé’Ith{l’ﬁc?r‘{l one. T msome—enbodie Il S DEIO 3755 H

el ol

becapse—+t S—known LU'dcotluy the—iral—nAtelet €1
wi t hplietaiXelne g the viral proteins| In ad®dBR, BEI
is not affected by protein content and tenperature.

I nactivating agents are used at a concentration high
enough to inactivate every viral particle in the

sol ution. For exanple, BElI can be used at a final
concentration of between about 0.5 and 1OrvM i ncl udi ng
but not limted to: 1.5, 3, 4, 5, and 6 nmM and

i ncl ud| ng ranges of about 1 to 6, and lto 3 m\/l In

o Y Y " [r— I 1 o, oy e Y

ed
aeid
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applied at 5-10% of the colum volume (CV), typically
5-7% CV. The viral peak fromthe columm can then be
W@ 0Bem3ed and further concentrated using stanBEF/tS2007/025636
met hods, for exanple ultra filtration. In sone
enbodi nents, 2 to 3 colums isp series having a tota
of 90 cmin length are used and the final peak is
pool ed and concentrat ed by uItrafi ltration. 5.
Sol eny rot.ein .
oo i SR oK, s SUEL AR RL A ol Sy  pgpadivante

withugufithudd Rydiaxide "&hé eéiﬁamﬁlgcebn@anem txthalemha@@ lw‘ére added to the
detergent. The sol ubilization can be perforned to

adJUﬁ%f}b?@l&ene Thgodrnhase way preparsd |Sﬁtqr@$ﬁlywd|tms@e@ e the aqueous
pha@%vgf'\g Perﬁi?n&@tgﬂe IIletCS ‘n%’a%%{ﬂ“%ﬁﬁfg‘%{]gg r&gjgﬁ: e t’f}ze;saeplldf was

homggemz'l'erd usine Sﬁ-l\Zldﬁﬁm lﬁzﬁq@egizﬁﬂfaﬁBdemnmegl tonin, Cl2ES8,
Lubrol, Nonidet P-40, and Tween (for exanple Tween 20,
80 @[“hej@lﬁw vac'%fntee\fla@ ot Qletd szté‘xteH%‘Q 7t°beizvéfé %@éhﬁ@a@e@l‘% room
used to produce a vaccine, /or an adjuvant can
temprdatu. foFe mlemmp lo 30 ﬁmnutps olilhﬂ:traoomeoﬁasalnadeﬂﬁﬁm 3 mL synnges (1 mL
added to assi

adj uvant a
per et se R hiohe 198 Beslopt e hsiihs Wed aliministers
intraR&E n%h% lri g Riint M6 @@hysY BAd el secdtidUo88 Wak limidistered
sonme enbodi ments, the virus is disrupted with Mega 9
mtramuscldeﬂyuémb@%hmdd@mday%h rring and then the lipid
m xture (phosphatidyl choline and chol esterol) can be
Postaddéflatiyncbretddufésng continued. 6. Fornmation of adjuvants
Appropriate adjuvants can be added to the vaccine
and(SmpRgcHatalassenmepisipeyding sectalrmperebisesyind injection site
ObSE@&Qt ld}{%é pé I{leé %ml I3n|§| aﬁkll ea%ﬂ%am{leﬁ{on to measure
S|on asvve“ast se t urther conp
any Hiuuadlaterre:tqmbnsxx’lrtiechmmltabseﬂmértteWemsmnnaédmialmnm 7 days following

dr.oxi. de rC| urce, can be used, for
eac %ﬁﬁﬁfltéon %({ﬁ;&‘:%g’)@fzo (@}B@qé mlgploégﬁsg?ent (?e below. Dogs were
bled %ﬁ%@iﬁfy' 698 80%9nd BB the s@0mh s%ﬁm&r@&g sddBHtauld v antlbodles
he oi"l and water emul sion typically conprises m neral
byh@mhgglutlmﬁtoabolhlbzwme oils (e.g., vegetable oil, fish
oil). Non-ionic detergents or surfactants may be used
Pre @Rlledpd sibédderss. Exanpl es of enulsifiers include Tween
80/ Span 80, Arlecel 80/ Tween 80, and Mntani des
(Se ﬁ}}r@ca p@ﬁessgneqtsr weeaerformed prd @g@é te@ﬁpea@],lm avsre recorded for all

dogs‘;@}‘ gvg(}) ﬁé}% pr%e @(S gl?dlfe}{gesgd%g{ %g %I&(i 98\ an%lI olfﬁﬁe 'dﬁ%g Lha@l@?%e (day 37)

befotechat e gevainiinBtralisn. OThd dnﬁ&ﬁ/cs@nls \A&ﬁdsoﬁﬁ&b Rgorinstoltlte Clinical
vol une, . The amount of al um num hydroxide is usually

Assesanet&Ridsout 5% and 15% of t he aqueous phase. |n sone
enbodi nents, Enunade(r) is the adjuvant. For sone

Chaldgrigedi nents, 1SCOM i s used as an adj uvant. |SCOMis an

oo Ritbilongy mathaboTia R o AR neasgted rof MG geits and used to
chall%gée A&erﬁ&% dob38439 oném&aﬁéﬂq}(ﬁn ﬁ@lﬂ%an'}fﬁ@&ilfb%ted from dog

ivery systémand are unli ke the conventi onal
suffergigovitincanineciespicatery. digasd. SOBMsasged denadithe challengovimedwas 7.7

S sSone,.e nent t.he a
LogiofCAS . PGnd TiTot SRUBRET i PREC TR e BVl Priga in
sterifepEd18 IDAllb&¥do’ sIMindin R Esseiad METS (DMEMPES 4 sar tarch¥l1 i€ dose of
supplled by, for exanple, |Isconova) does not contain

7.4 Iagnd1§dPsiorAr 4og- ni xed with the antigen of choice by the
end-user prior to inmmunization. After m xing, the
antigens are present in solution with the | SCOVatri x
but are not physically incorporated into the
structure. Generally, in an | SCOM purified antigens
are presented in a nmultinmeric form based on the
ability of Quil Ato spontaneously formmcelles at a
critical concentration and by a hydrophobi c/ hydophilic
l'ink, entrap the purified innunogens. These n1ce||ar



the vaccine induces a serol ogi cal response are al so
wel | known in the art and include inmunization of a
WO e@B/0z3rhal with the vaccine, followed by i noRCI/EH$3007(025636
with a diseasecausing virus and identification of the
presence or absence of synpteps of the di sease. Thus,
efficacy of the influenza vaccine can be tested in
animals, usually ferrets, mce, and guinea pigs are
use tibody titer .c e t i .
remegabsap sy P 4 g b BBt Aministsred.on day 37. Four
dogd Wérepldde@in 4 Rlekigad ¢haehbepind 8%ili 6ficHallengd ving (2 mL/dog) was used to
neutralizing antibodies (mcro_neutralization test) in
generqte geroselivenis periethel appeeximatahn 4 mipyies. aFhe degsayerr pyposed to

amo&ﬁ?@@huﬁﬁ%ﬁh?%&ﬁuéFUdieS can provide inportant
In

ormat1on to evaluate the vacci ne. Pharnmaceutica
C ositions and/or vacci nes suitable for treatnent
Bgﬂﬂ%gﬁgﬁﬁﬂﬂﬂﬂﬁgﬂgr viral subunit in admixture with

st erg el Aaredlad YeBorasd %leélggeél UkdeRfentd Wg;eg[?é?ﬁﬁﬁl%d for each

of produci ng a pharnaceuti cal nposition an

dog daityciond Oclays post-ohaltenige.dVastl swabs wers soldected dailydrerd zpeledog for 10

isolate, graowi ng and purifving.,the viral,i,sol.ate .
days IRSCHARPE G AR BTO A B RURRE Y 2 & 1ed el 1Y 888 fich gt lection as
descABe ARGERP Bl @dSsatipl &wetk thllettdinSvab s dCRhint sesdt eiiratabes on day

di luent and an inmmune stinulating agent.

10 ppstrahatengeyest pefore euthamasit ei ns can be purified for a

subunit vacci ne and an appropriate anount mxed with a

Nectdpygi ol ogi cal | y acceptabl e diluent and an inmmune

stinmulating agent. The virus can be purified enough i
t hatAll Heallengad dogsevere celbaniasd pratan) Regtenpligngg(Day 47) using an
. . I-
AV NS b UL EELR LG DRSH KR, v
perfonapedo iminaddéatélly tfell owing \euthasasia, tbohngn tvert évaluatdd. vAreas of visible

.Qteins can be adni xed with the diluent. and th
consplififie SeF ARG SGURE 5 ROSERLRG GOt ol g Iwae Iohe. The
perci¥gds B E SR el t&! el ght @I scbRRYArd to 8l Scdttl fidrWaBh dog was calculated.
I nfective dose). For exanple a titer of from about 105
During n¢gopsy, Q! IDBOtishmseas coteged fornantsiisedatioprandititeation, andrfor
hi be Ufed, including but not limted to 106, 107, 108,
istopgdiology 10 and 10 1' . Optionally the titer can be
~analyzed by the HA titer and can contain from about 1
Virusgitrapesly of HA per virus included in the vaccine,
i nclypdj | . Wy . .. adj .
for i gttt} Beafhal Bedbitnca AEDLOLICET THY O Ras serially
two-felddiloed.in hiV-bon@medrhdctotienphite drteart équat volamaldts % turkey red
15nmg. Thus, for exanple, when 3 viruses are included .
blooﬁﬁgﬁﬁRﬁﬁAaﬁlwwwa% hadeidfa thevigkuspepsiond finegetgnare-geubated at
roort [ RRLEAESN nith A D S g Blah G Euon b e Yirus showing
HA eatdfitystasaionsidengd di fl A upftoAlkasaays| veerd ppefodnetinaluplibge and the

antigencity), but the final concentration is from
end%&d?/gi‘%"tray%%‘fﬂsu@é my HA, including 2, 3, 5, 10, 15,

20, 25, 30, 35, 40, 45, 50 and 55 ng. In another o
enbddh enafirm thelpoteaeit efchallengermaaterialeand;tp stsasure tvirus shedding in
chal eﬁ@%—%‘&rﬁ{gs %r%h %i%'gs_et gheoiéiﬁ%lﬁggrr %h%ﬁ%ﬁgte \)é%tt&gﬂgrq?sgi%wab and lung tissue
was ¥Rifiakd By @itratoy 6l MDCKR &ENE ERDAEI Bkl HW el seaded iBGBOWEL tissue
i ncludi ng 100, 500, 1000, 2000, and 5000 ms. Standard

cultysh plates| fog iveadays, ardweicanowilaied withtten-&old seraallyediliited virus

T N T Ta—

Nor mal Sal i ne. Appropriate inmune-stinulating

adj uvants can be added to the vacci ne and/or

phar maceuti cal conposition. Exanples of

i mrune-stinmul ati ng adj uvants, include, but are not
l[imted to: mneral oil, vegetable oil, alum num
hydr oxi de, saponin, non-ionic detergents, squal ene,




phosphate. Liquid fornulations may al so include
suspensi ons and enul sions. The preparation of
waempensions, for exanple using a colloid m | |PCHO007/025636
ermul si ons for exanple using a honogenizer. V. Viral
strains and WHO I n order to give tinme for adequate
vacci ne stocks to be produced, a decision nust be nade
wel |l before flu season, as to which influenza A and B

strains to use fog thls years vaccine (for the w nter
at 3653 GFMPeratyET ad 3 %aH0e| abvItaYs aﬁ%}ﬂg%ﬁh%tth%al@t@a were observed for

ikh@
eytof B el e nd B 2D % R e TRee Pl Joine
Spegpmapdiasiserseahod/i T]nswfmxntasevera eppresked ias d.og a&“ﬁ]ﬂa@é’nL,
There are 16 known HA subtypes and 9 known NA
DetesHbt ¥P&SoloMRAVresidnk€r Nt conbi nati ons of HA and NA
prote NS are possible. Only sone influenza A subtypes
. ntibpkiids to GV deg seraBNamplasev aranreasurey by hemeggntnation

o e BRSSP Ly A e i tormet

PBShK Wb&(@n%w‘éll%ﬁ%ﬁﬁﬁ&%&@s i AhRgsd VolurR®6 B us safsknsion

H3N8 al so has recently been shown to cause illness in

cont@wgmg 4-F il o CAMRHréeB wasndged to erchivrall eaptaining fgst serHmaand the
pons i VRT3 oo b ol L e 0 g o oceur

Theﬂ'ﬁqutial Vehighe of OF %6 eutkey RBWsuspfb’iﬁldnnfldlsmidEﬁ AhéPlates were
However, the next strains that infect humans and cause

incubgpdiatoes tempgiahie (i) muLand Hakeesplty werergad | bhg resprocal of the

hi ghyét ldra 181'1381; tkﬂ% S%B%I{Eﬁqng s1A P)h%xﬁ&ﬁ @ad c%ﬁ&%’cﬁas tixQ HALI titer of the
exanp e, from patient sanples, e American Typ

test nipleir All@sidye steroperformedtindnplomtd ack the Bbldp:mntfHAhtlter was
specific |laboratories working on the virus. In sone

em@ﬂ%ﬁ%inents the virus is obtained fromthe WHO or

CDC, |nclud|ng seasonal viruses and possi bl e pandem c

__JSELQLBE&N$@§§EteCt|on of serol ogical response Methods

ntif whet her .t h cci he induce
ser éﬁgﬁ?%sa Fg% feed (!ﬂﬂé( ﬁ'f)glo ‘Pﬁys RH8 %ﬁﬁ?rﬁ’ee through 10 days
postichhlléga Nl elinieAlsiGRNndlidiag ocalat @8thafd, Hasal Mschargb&neezing,
I mmunogeni ¢ conpound/ vaccine and identify antivira
coughing, Byenes andidentessisino BXaily stinien! wprasdasoptardischaigeynasgl discharge,

t e e 1S I |
s e SRS AR LY B AR By
obtatnesunaned almlcélahbmvﬂadedmh dogo Suhmbiddoclinidal beores for vaccinated and

di seasecausing virus and_identification of th
contgl GERRE &Y <55 CUBBHRL BSIBE FRIOBExaB KA desisdind tygided p-values

We“;%magg%&tlnatlon inhibition test can be perfornmed to
entity the presence of a serological response to

ut Th gl ut t hi, bi t
ncoay ) by @@F@ﬁﬁ@%ﬁ@%ﬂlﬁ%@%ﬁpi@%Fls%rtse@él igicht signs
start Bt t\%‘ dﬁ*é szﬁ%ﬁal&% drrigarnheal & Ngmo% P th'i& Edirol group

nown i nfluenza sub ype such as . Yy,
exhlhlt@vmgm@rzembﬂcmghmgl that lagted wp to fs‘neer @answgtlp@rlf)ahamast-

n..V- bot.t crotit

challgfed SRe b Beiod PR o b fg i Soat 157558 thigesipated
grougs! exﬁfbltgdl ¥ mhifd @gadhitvRabEerved bniyWhkaapi ldﬁﬁng gfelensied LRday post-

and the(Flates i ncubated at roomtenperature for 30
challengeperied. rughingwastha predomingnt stgnex lb%eti & idegs pEontrol group.
On G SRRl IR AP TR VAL 5 AR R AR S b
vaccitiged &isp mhe alinieh] dcbees Weagb sighifidahtly higheofp=01085 s)eihluantrol group

showing HA inhibition is considered as the HAl titer

of the test sanple. OQther nmethods of determ ning the

presence of antibodies to influenza virus include the

Neur am ni dase inhibition test, Wstern blot, ELISA,

PCR, and other nmethods for the identification of

i nfluenza virus anti bodi es. These assays are known in

the art VII. Exanples The follomnng exanples prOV|de

o o r o o, o g, " L




Cells were then counted using a henocytoneter to

determ ne the cell count per nlL of suspension. The
wWoeoBe7630f fl asks that coul d be prepared usi ngP€HIS2007/025636

suspensi on was cal cul ated by: Cells per niL

(suspension) X nLs of desiregzsuspension = nLs of

plate for each vessel. Cells per nL (desired) Total

t he an of suspension t he total nmLs of suspension

s the vol une | f not Jfe Latin
(meiHF poogen Prepriniied @ G R 40 B0 ecidn srBfirte Dt e ddtfsuggest
that t}févelwaclctneqja&@b@ dbgs Aiimd AIViahdided clignrgt digeyd. ti e
until the cells are confluent will be longer with a
y el | [ty at plating. Vessels were usually
Remhs‘ 1 Yirus S suspensions with a cell density of
1X 1 I‘Qﬁialt \ﬁrvibxsh&fdlﬁfww nfoditored.in @it ldogs B celldcriay aad prbckssing nasal
or until confluent. These_techniques for

Swabﬁa?mt&la Hay h@foéﬁw‘éhaﬂ)‘%%aﬁ Ihpngdhen, daily fromeday siheougirday 10 post-

chal B P S R LGl R LR 58 ¥R B ey iped and

plottpd ngaingt|timid. yAfeialdndek the cumwmgtampareddfetweenadontrsbami mcinated

.cl d T 3 bcl , desi t.ed GT-
grou?'gfISIEQ%I?cqmagExgeMW o R ereEs VRSP S4B Gioup,
expréﬁgd 2980 %’ftﬁ)&) loftdd-aghimf dayspbsicciBiicq r5‘2§-

85 at assage EK 29 ceIIs wer e subc one and
seI t ed on t he ba r.oved ductiv of
2ol iR b S5 ST B S Hy ey 1 post
chalﬁii .€Pd PifusOdhe@@idg rédcREEHEs Peuki oaday past-cHElldge (DS es
adquate gromh rates were trypsinized and seeded

LogairCiD@/ nivdlowet by apmmnmqs drep or dey AéFigaradly Ak dogsgp control

s 51 B0 ANRR PRSP SEoA o T ARLPR 0o

post'ﬂhellafgbbbketvﬂfori H@n fh%&)tﬁétbﬁhd) ol on@d@g)(agaﬁ%) innfacciamzad group
een denonstrated u Swi ne Influenza Vi rus

(D Iﬂsf@sT AMM ) edryrus i 358l FSTRIORS PRIV K BRE IEIdaya) kNﬂ@ -vaccinated
contt¥1tdB ééﬂﬁbl'téafgléi‘ﬁﬂ@%}tl&' nLl | Ve &Redldih Oﬂ@f(%lé_% lQ/“alcilc,mated dogs

eti o ogi ¢ agen ations fou
(p=0H04B3PuBhése aesuits carly @[Ol’ﬂ)atésﬂ}aBﬂ@ECI(\’vaafeesﬁgniﬁcantly inhibits nasal
|caHF€ d Bi onedi cal Laboratories) for

V““%ﬂﬁﬂ&Wﬁ yp%gmg? °Fh the laboratory were followed.
EXAMPLE 3: Limit Dilution Coning Preparation of

Resultst Serotogicalirgsporsed sanpl e dilution for linit dilution
gle? r(])gn :ﬁ:@ éré];r% ld)%\lﬂ\'ﬁberls SQM-EL) rﬁ I-F&Izas)é S%Sﬁ%@%l\éﬁfa?ed following

m@f}a&ﬁl lﬂﬁ)@tef b@cdﬁhdtl@hs OThé f51d ﬂﬁ:réa@é 1rﬁﬁi%hs lﬁa’ﬂWBérﬁmWﬁﬁmiﬁlohs was
to 10~10 Dil ution nmedium was dispensed in 1.8 nL

repotpdukfiesantinedy Bissnweresomnar hebvern ongel anbigiceated groups using
. i t
wiRh et SR S Bt 1095 ot b6y g

seroficgatius @. ea,Slegaﬂl\teeﬁht' Ctdrantibbdiesy r{H Al mterr(rfpi 18 entha time ofgrmary

errors_are made ri g dilytion performanc Sanpl e
vacclgatighy BR80T o SRt AR e pOroR sEIEs (Dper) CRghmed that the
dogd »Uéxre'ffge bl 90 s‘l‘(@édlﬁg(@orﬁﬂbl BbEEehdatkdR Q)n@katﬁfe at the time of

sanple into the 10 lution tube. Seria ['utions
challeege continued to 10 10 For each dilution, the sanpl e

was vortexed and the pipette tip was changed bet ween

di | uteQN&I aditlody itigRs weRs RbhlafdShe coffaicd el éenoatr8Pand

as follows. Immediately prior to use, the nedium was
vaccinngqst greups yAb yaccsented dogst geaeratad measurable lewels bf mmodmgers
fO]lO%Hg rs§ 'l:e’g(l%(‘irl] tloﬁBé'hcé;l-ﬁRP %t%!t%gg ?\%\eég fan gi B%:tlwgg llWanlc? 48 with a GMT

enptied, but they were not allowed to dry out. Plates

were | abeled with the virus identification, date, and

di lution schene. Each dilution was vortexed briefly

prior to addition to the plate. Using a notorized

Fi nnpi pette or other appropriate pipetter with 1000 nL

tips 200 nmL per mell of sanple was |noculated |nto a

Y 3 a1 o, — o o o




concentrated Vero cell culture medi um EXAMPLE 5:
Passage of Influenza through Amiotic Menbrane
wenvanossl for Virus Able to Grow on Ti ssue Cul PF/ES2007/025636
Cells Influenza virus VNH5NL- PR3/ CDC- RG was recei ved
fromthe CDC. This is a reasggrtant virus conposed of
the H5 and NI genes froma Vietnamstrain of avian
H5N1 i nfluenza virus on the PR8 virus backbone. This
virus was expanded_in 11 day ol d_enbryonated eggs
of 22,pnd thextiters woretskgni figans whep EO@WFW conjtyol 45 @-%qlwe)s Second

vacc%artf'g)g%?:c’)yt?(? h%danglggéfﬁ% %t Strfcl)lr(]ilrfg}wufﬁliﬁ? ?v%wﬁﬁ%@nﬁcantly

‘high¥ than bOlhtcolf(bﬁ(D deozo 2[0@ antipodyetitersctahgeidetsbtw eerb80rindDNBMwith most of

cont aj ni n XTr psin and all owed  to
the a8 GRBDUBEATIGAT Hf I%fm?l vl Bie ogatrg g%ﬂﬂrgmeméee of CIV
anti%&@li'es%ﬁltltl ﬁ}eétgﬂé V\g?@%?l@mgge (MXI) tltgloEl(f)o lea%r??%}lﬁinlfﬁge agtlbody titers in
vacaingz"tasd dolgspreachxd Velwﬂngmlearnb (GMTFbSBEtée demonst@tmgysﬁﬁ@qgj of the vaccine

. Gulture.supernatants h
in DG G HTBRE RAUGT FERAR VIR 1Yy T HAE i ipabss foes ranged
bemféeﬂ 168 and/i 92@ TR GH- P dethadd! RRErSIs@ldo! HASantBob8ied ifb11vaRg CTV
10, 000 and 100mM inoculated into both the allantoic
Chalbage WhaﬁMTmﬁld%rml oni ¢ nmenbranes of 11 day-old
enbryonat ed eggs. Eggs were incubated at approxi mately
Resd@f9 Cain@lcohéylRiati werus isblal dnaaddhistopattiorgi ot i ¢ f 1 ui ds
arvested separately. Vero cells (passage 132 to 152
wer d-yngseneaidation/Pogimei lsahap@@raxathpl%lqmesw in all ipfjgenza
I f
1nfe§%n ;Q]Ié 'ﬁge rég]%ggn%l[u}qﬁ 8t1 gle?el %g%&ﬁ dﬁ?{?@ gn(o@r{‘% \fet@rlserved severe
lungoontdlidation imdogton @K 148d@%pﬁéﬁchall\¥n&gd5 Nihevéfores in order to assess

allantoic or, amionic fl ui if ssriaII |Iuted]a
whethgr thy QLY Y%cmvmw@sﬁ%@gwﬁ?tr{gl g il W%Sﬁgdﬁt n, all dogs in control
and ??ér@gdgé'& ﬁ&{ﬁﬁ& RerdaitHaaRY o dal A pYSE hall Oées andBtdr8psy was

280 m of phosphate buffere sal i ne an
perfoinesd. J0Mgribsiods were h:va!lluht@duaod sgifred as pescend songebidatiert @ﬁeach lung

lobedglihg pgfcreg éc;nggle?at eeféz ung\ﬁcﬁ}e\gﬁ%{)%d;d{ﬁﬁﬁg ?e?rggﬂf }Ng%c?nverted into
weightédfcotdddasl W%Quﬁ‘%}%ﬁhg tsﬁt@h&'o@dbg\s’%lﬁulée kd Swﬁfe influenza virus
evi denced by cytopathic effects up to the

lunggficpting systerpn Phssasesof the Sssine ¢ 9 ﬁ&sEé oﬁba@led) $43-940)7 Median
J .h
lung\;cPluets f?r %ar%glgﬁ{egean? gt?(gl Su%(w‘%r ?Xlgﬁltéta tulgo%eWH@@)Lo% E?Qact Rank
Suncigttopad e sidéd pﬁﬁaﬁlew&&r@ﬁipkbﬁsd eMlﬁgKﬂe(tfrm’tﬁﬁh d3timate of vaccine
limting dilution a second ti %ge ammij oni ¢
efﬁquaelggm wepnypls addhe et ceyfl@% FﬁlterVé% dhesesgimate was also
gher dilutions than seen for allantoic source virus

apprOX|nater 10 times nore V|rus) TABLE 2 Llnltlng

Di | P El.ui.d Vi. g
Pl uie! Pt conto) drons Ry buspaifed Veried feqree pf o spysolidation
wheréih L)Hiy' dié (@étlﬁ Ratddte o%ﬁtsh&d?ed)ﬁ ﬁﬁﬁﬂh)&%ﬂs@ﬁdiﬁ&f@l 2.5%). Lung

harvested Virus from wel har vest ed
lesmgsml nomrga@lmancd mtmédggag‘eetz thltaamﬁtbwemp@h%gemd erddish

cons?)?iggt:i s {1@:518&” a%cP)Ire((:s H% ];S{) ﬁ%‘iu ggcp #Qtween 0.10 and

14.708Vith iﬂ%dl\&ﬂ?turtg'id’c\é%MQﬁQ Mrhé furfgl rs@B?reWﬂi torfrbl \Whsp were 31gmﬁcant1y
harvestedLi mting Dilution Passage 3 Virus from wel

highgnthan dhat4n mlm@w@éﬁﬂ 0Q05; mivgating)frastion ealrwe\}\ﬁ#ﬁ 5%). The
lunq Sggne?i%%lgcgjdl“g aaS ﬁ%g%tragggiz 4enrba %c%lr% foﬁﬁﬁlﬁg?rb H%ed in this study
protéés Hegedgdaiigt GIWlﬁdl(i:edMglcohﬁ)ol(cﬁlltlbﬂ.tl on series 10 1

t hrough 10~10, respectively). For exanple the clone

name B4 represents virus harvested fromthe well found

at columm B and row 4 (1O 4 dilution). Virus harvested

fromthe third limting dilution (~100 m) were

diluted in 5 mM of DVEMcontaining 1.25 ng/m type IX

trypS| n and i nocul at ed onto confl uent Vero cells
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rRBC s was conpl eted before proceeding to the next

mcrotiter plate. 50nL of sanple and positive control
wapes7esas added to well one of the desi gnat edP€DWS2007/025636

Serial two-fold dilutions of the sanples were prepared

using the multi-channel pipettor, transferring 50nL

al iquots. The appropriate ti B wer e aseptically pushed

onto the multi-channel pipettor, assuring that the

pi pettor was set at 50nL. The well contents of aqne

col Unmdditipe tascosiggiesion dwingnagponsmduns piesues wgre Heo collected

sl 5B PPl A 05 ghd P2 e

CIViR Nngafssidapiplad frbm HHE Dadtilatedirs donolsdass) which @otrblated with the
next colum of wells. These steps were repeated until
abseapq ofrnanal viBwsshedding: nThisWas eapecigdednceRfBeR Viuseise acute

) ) . el Ot d. .
U APUIA Gy LSS IR B9 PSSR T i
was Sizhled ushipletélpdrom ling-tissaabe 1 0 daysaidsbinfectiva. (TRE results are in
suspensi gn was %&l ed fr,omthg V\ﬁl.l s aof .the hi grplest. led
agregmenfwigh thegesults £VIgPs $ffpnt %?%Faé\ﬁé Ination reveale

' ' ive ofinfliHmaAYEL n MRS tissues fr
Varygfga(%:egfd& gegﬁﬁyﬁ\éﬁ{ogopﬁr? g?%t%letg g"rlfggglggfeeo e{nd the pl ar% esg 1ssuies from
contved rae wetlas weckimated dogsu bEtie tinding mas mot emgxpected because since immune

respDRBARARY BARTT (6 KeoRD 1P 8. st O e By [gnse cven
in thelpAdsendd AWRIhdgen spad i@ MmuRity et SrikErmBra/MiRt J206rity T hi¥@Spathologic

control wells are acceptable St he PBS wells shoul d not
lungdgdivtsiin cantyolradaugginated dpgoenuld motbecdoatnacedesines the gssues were not

re al so.determned.,The 1 RBC s hay t
conl e T Ren S e 8y TR Plor BBl o0t o be
used BaCrit@ion ® evaRiafeETi6a3vfdhe VaeineRBEhis stully. t he PBS
control wells were acceptable, the other wells were

Con§191915§sd for hemagglutination. If the PBS control wells
ot acceptable the test was invalid and was
r epdiicadccihittorhiadugdl adigmacanly higlserlantbody espaseradeldtermined by

HA e Elanies Frs GRS oo st S bt Bl GMA=15E) idicating

stimtﬁf%ffeﬁ %fi?rrslﬁm’&@l'é‘sip&{s_etbt}Qhé RRGire. or total dispersion of

he cel negati vé reaction showed a total button

formed by .the rRBC Ils exhi hited a."+/ -" were

onoitsptaint § ehihcrndu frreRel LTy Ried difalsigns, eopetRils
coughM Wt 2HbIbf SDDH AUPe 8bg dembhdtRfingleffébtiveess of the vaccine in

tggg utination (no button) occurred was identified for
con

ng 61V tinduced glinicak disease. each dilution (i.e. the 1:2
and 1:3) and the titers were conputed as ths inverse
of tTe Jaasihe dighificantly eehoedhasal viag sheddihgirevaccinated dogs, which
agglutination. The titer |evel .of the sanples and
demgpsifatgs\the elficasinpt the vaccinguxrgdudipg ftiont i fi ed. The
arithnmetic mean of the endpoint titer of each set of
duplTheataecide kudcessfisli ywpotabtddedags Rgainst T - iduced lusg pensolidation
0.5 nL;éSOnL of the Sanple, PBS and Pasitjve Control :
prowng the y gf the Vase'Be ABHEY. thermastIg v ERs; c{1QicLputsoe  gRgUmonIa.
cal culated by nultiplying the 0.05 nL value by 20. The
cal dheataceine vaused ap maajowatlvarsefredctionsin dogs demeohstrsting|ike safety of
th 1:2 and 1:3 test sanple dilution, the arithnetic nean
CYFPRe duplicates was recorded. The highest titer was
recorded. HA/0.05m x 20 = HA/1 nL was nmultiplied. The
Of Test Date and the Results as HA units per 1nL
(virus fluids) or HA units per dose (final product)
were recorded. A valid test for bulks or fina
products contains conplete agglutination (no button)
at the lowest dilution and no agglutination (button)
at the highest dilution. The positive Control | ot
should be within the established range. A titer range
outside the |isted paraneters constitutes a "no test"”
or an invalid test and should be repeated w t hout
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sanpl ed daily an for CPE observation and HA titration.
The virus was harvested after 80- 100% CPE was
wo e@slhad71 St age 5- Binary et hyl eneimne (BElI) PGI/aset025636

to the harvested virus to give a final concentration
of 1.5mM and held at 360C pLus or mnus 20C for 1
hour (with agitation) at a pH of 7.3 plus or m nus
0.3. Stage 6 - After stage 5 is conplete, the harvest
is transferred to a second vessel and the inactivation

Clinjsab# ssessmemb Guideed at 36C  2C for 48 hours (with

Nas gj Cgltal on). After this tinme sodiumthiosulfate is

d% 18 a final concentration of 3mMto neutralize

esi dual BEI The culture is.clarified
051%%9 dischonges hioter PR dribblcs g i navist. Eloigannige out of the nose
are rgeadedhiegere-nnocui ty cl earance. The i nnocuity test takes
1 = Meeopiaylenttdisqhergeomitd temaglerage: -Clopdy feid miged sidanueoas sens at least
halfway dgwafroanthenoseto the ovuth.tra filtrati on system using
2= Mudoplisudent Hizokarge evaraeMuocod s @an ipastehe hmuthvei ght cut  of f
(MACO) of 100 K. Up to approximately a 50 fold
OculPDiRRiat e i s achieved. Stage 9 -The resulting
o &9§éﬁ{3 nérrlat sﬁtoﬁ thrfh%d hrttétsm RafYhd !:&Bétcﬁ%é By@# not considered
bu fer an treate vvlth DNase (Benzonase)
ncentrate is

05 ﬁ‘fmr? glgﬁr i g,
gqronﬂﬁr gogi % Tt éB’PfS Hhigol frat runs a
leaSt “c‘?ﬁed GIBOYH-cmin | en th to ach| eve _
2 Mn@onus@fgntrcbﬁphgwarea@reoﬁlméer pRCpYs @Ins § fway gawn fhe nqge or rim the
ye atelponakl thedmirt 4 énneglor owter coraercefitherayd.or support .
Typically the 90 cmlength is achieved by 2 x 45 cm or
Cough x 30 cmcolums (e.g., 30-32 cmin height by 30 cm
0= Abkedt aneter) in series. The concentrated virus is

Osﬁl@ﬁid' oﬁlfénmmhgﬁts%xe@ea% of the colum vol une.

Spgéﬁ %}yx% fhe, Tk re &t ﬁi‘ﬂ&@ %f%‘%ﬁg’y“;ifegﬁ?
P Slgﬂ}(se %?ﬁg]]teggh/l ohes metrﬁgr an% 5@gge 12 - The
re-concentrated virus peak material is solubilised by
Sne%b‘tﬂ ng 5 m. of a 10% (wv) detergent
@gﬁ?ﬂanoyl N- Met hyl gl ucam de) Mega 9 solution to 200
gentof an antigen solution. The solution is m xed
slowy with a nmagnetic stirring bar for 1 hour at 20 -
Dyspf®@ in a gl ass container. Stage 13 - A lipid mxture
0 = Abseati(Namaal bi@thing)per 20 nmLs of re-concentrated virus
2 = resdat (PAneingj pid m xture contains 10 ng/ L each of egg
deri ved phosphati dyl choline and cholesterol. Stirring
Dep 1Le§5131cpnt| nued at 20 250C to ensure even distribution of

0_ \A()\]g re concentrated virus. Quil A (from
I‘ngn

1501% \Y co@r‘tI {o n(g'tn\é? d 4 lr corded if
b ot ﬂ%%i'%r%a R IGERTE Ne)

Mega 9 detergent is renoved fromthis mxture

al | ewhos@}herf@rwna}ﬁyermpndraarbm described wcterﬁﬂsfg?r Riyposes of clarity
f .
or R e o TS UGB 1 b et

scopt @@ the dWﬁ(dqu:lla&msl fAdhpublieatioresmd phleat doduwmmantodited herein are hereby

]l:;l cetate used iis a.m pi num of apout 10X the
incoEHb BT FEnEMIBRE FRIEY G P DUFOSRS (1R fra Xt 3 if cach were

so H&@Hﬁdlfyl’&hb@a is effected by maintaining a constant
vol unmet hr oughout , by baI anci ng feed and per neate fl ow

terf t ‘
El e?{"&&ﬁf“ﬁ* 3?&135{;3%9 ﬂpp%rgn& t{hg{ tﬁ? I’t‘leV%BWﬁ B%v%g:s/lfor a number of
usesC @gcgc‘-\:z(dnlﬁﬂe shé HVeH G ploRiRs Bsiafe LY 6By o?ﬁl@ﬁ'@y ilentifiddpathogenic

IS re- concentrated as the final step of
d| afiltration. Stage 16 - After satisfactory QC
rel ease, batches of |1SCOVs are fornmulated to nmake the
vaccine at 1 to 20 ng human influenza HA per InL dose.
Phosphate buffered saI | ne (PBS) |s used as the
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The cells were infected with virus at an MJ of 0.01 .

The virus was incubated with the MDBK cells on
won@soo@arriers for 2 days at 36 20C and t hen BEBUS2007/025636

supernat ant was harvested. The resulting virus yiel ded

10,240 HAU m . EXAMPLE 10: Lifiting Dilution d oning

of Cinical Isolate Wthout Passaging in Eggs Creates

a Uni form Popul ation and I nproves TClI D50/ nL and HA

. 5 titer Canine Influenza Virus N8 (wld type S .
influpREagYiE ARInS FPEPTaPAER S T %E%feafe(ffpvdaﬁ%lgﬁgg pdfBEpr vaceines as
well fa§ RAdWn gé’tﬁg%%ﬁ%\%gaénypﬂﬁb SRR prbVided Aot Fhe R aWR Bewly identified

processed to i noculate a 25 cn flask ) .
cell adnracalisibatare endanthenhadenpesiisgible tof infiDaKagedwd. The invention

pro e e S 7R o5 S L b e e
atterfuh @8 Ksubasit,| i})ﬁﬂ@@ﬁiﬁgd 2trusd Hut A9 ihy adrudiatEGarradrel excipients, anti-
harvested at onset of CPE. An HA assay was prefornmed

influgnza pharmagentisals,fandiotherwgents that ingigase te impmungaesnonsaigdthe virus.
a TCl D50/ tit.er. of 7.94.. r ant ed
The fagbisesgat B piod 6iford oaftadt it BEANGREA batEEEndem D) o

200 mM/well in DVEM containing 5%fetal bovine serum
and i ncubated for 3-4 days (until confluent) at 36
20C, 3-5% CQ2. CIV H3N8 virus was diluted as specified
in the section: Limting Dilution Round 1. Dilutions
were performed in DVEM containing 1.3 ng/m type I X
trypsin, 4 mML-glutam ne, and gentam cin. Media was
removed from MDCK cells, wells rinsed with 280 m of
phosphat e buffered saline and then 200 m of each
dilution ofvirus was inoculated into 8 replicate
wells. Plates were incubated for 4 days at 36 20C, 3-
5% CO2. Two rounds of |imting dilution cloning were
preformed, limting dilution round 2 i mredi ately
following limting dilution round 1. The process
yielded a virus isolate that produced both higher

TCI D50/ M and hemaggl utination titers. Virus froma
wel | at the higher dilutions denonstrating the | owest
extent of cytopathic effect was harvested and cl oned
by limting dilution a second tine. Limting Dilution
Round 1 Pass 1 material was titrated with a result of
7.5 T D5o/mM . Using this value the virus was dil uted
to yield 5 sanples. A 1(T B. 10-5 C 10 virus
particles/ well (10, -60.5) D. 3 virus particles / well
(10 7 02) E. 1 virus particle/ well (10 75 ABCDE
FGHWII A 1 was harvested in preparation for round
2 of limting dilution cloning. Limting Dilution
Round 2 Virus fromwell A5 was harvestedVirus
harvested fromthe second round of limting dilution
cloning (-200 mM) was used to inoculate a 75 cnR flask
contai ning a confluent nonol ayer of MDCK cells and
DVEM suppl emented wth; 1.3 ng/m type I X trypsin, 4
MM L-glutam ne/m, and 25 ng/m gentam cin. Harvested
culture supernatants were titrated to determ ne the
TClI Dso/ M and hemaggl uti nation titer (see Table 4).
TABLE 4 In | aboratory experinents performnmed for

i munogenicity trials the virus was grown on MDBK
cells in a 5L bioreactor with a resulting

hemaggl utination titer of 10,240 HAU m . EXAMPLE 11;
Effi cacy of an Inactivated Cani ne |Influenza Vaccine in
Dogs Canine influenza virus (ClV) serotype H3N8 causes
severe respiratory disease in dogs. However, there is
no effective vaccine against CIV currently avail abl e.
The objective of this study is to evaluate the
efficacy of an inactivated CIV vaccine, prepared by
limting dilution and propagation of CIV in tissue
culture cells in preventing clinical disease and |ung
| esions induced by a virulent ClV challenge. The
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10 days after challenge and a necropsy was perforned.

Test aninmals Test animals were an average of 48.25
wal2o08/0ni3dt on day 0. There were 8 dogs in the cREI/D82007/025636

group and 8 dogs in the test group. Average wei ght was

1.8 kg. The dogs used in thesgtudy did not have a

history of respiratory infection or ClV vaccination.

To confirmthat the dogs were negative for ClV

' ' .titer <10), blood sanples were
w06k iy - 1, and tested by a hemmggl utination

i nhi bi tilon assaethddstdelestings humae isflienza aicenfooigraleh on tissue

1 to, ensyre.th t he dags re free of, CIV at the tine
cultge T BY RO pred JBE B Msthotomestsingg Bl ood
sanpl es seRaIfy &iﬁltlr%%nqgﬂﬁé&@v@ﬂuk ideds and evacuat ed

serum separdtion tubes on the day before
adni ni stooatactmg edfchtdialmtibin mgth apdtueddneellsin or der to
confirmthat the renegat.i ve for, Cl'V antjbodjes.
asal | ot ngipg of Bitdn e Bt io afyes duBRHh R G CPE:
the The 1apnRgHRd viR@Hrbia tRE highestdRatoNBmt BaRESCPH; Md
physi cal exam nation of the dogs two days prior to
first vaepdatingthaprogyss withathe hewesfedns and rect al
tenperature were performed fromtwo days before the
initial vaccination and booster vaccination through
the day 20f vanwimehb®of cldas ¢ifiahéradnipaRingadniiking@hg mfluenza virus
_virus vaccine CV H3N8- Emunade(r) was used in this
isolae wath ancipchee ampnnter 2eypvinfhgéore comastingstae cultyred cels.
isolated froma dog with severe respiratory disease.
Madi n- Day by j j . = : :M :
passagg% I eveIBl,EHQiIﬁgt.h%ﬂi,?1 g%%&%ﬁ%lﬁ&g? glgq%)% t he ti';%sm.
Master Cell Stock, were used to propagate the CV
H3N8. THe vi rihe métbad nhslaimdcwherginettie sieptof GonthttBIg the dissue-

cultd 0BT PlaE it SE SRR o & af Gl s than abou

o.0prepared in an 800OrL stock for aliquoting into 800 one
nmL doses. The 800 nL sol ution was prepared as shown in
Tabl e 5. Table 5The inactivated ClV._H3N8 virus was .
di | uted 3 n notheanetbad phelabnd, Whensimilp tisster@ifuig ¢ahls are mammalian
] h oxi de. The remai ni ng conponents in
enﬂh(ﬁg%ﬁggéﬁégg'mere added to the adjuvanted anti gen.
The oil phase was prepared separately and then added
t o t he @queolEhephethed of elaim Spwhemih the nifnmalnan @sbrybie kidney
conti nuous .m xi.ng. f or ére hour. The serial was

cellj FEhymaR BT YRYGKI8EY G681 on horogeni zer for 30

m nutes. The ClV vaccine vials that were stored at

2-7C were equitd Membedr tRim QOWhERIPBE i fliedz4 Ofrudis an influenza A,

m ni mum of 30 minutes. The vaccine was | oaded into 3
B, orlC wiusi nges ( 1 nL per syringe) and used for

i mmuni zation. The first dose of vacci ne was

adm ni stger ed Hnt ' - 1 h gk ' I

day 0 a1 noCRaRHaRELAmY, WER bRyt A Afsi0an HSNI
strainnt ramuscul arly into left hind leg on day 2 1. Post

vacci nation procedures Conplete clinical assessnents

i ncl udi recfal t eratures and.injection sjite. e

obser vath on. wiimBEPE 6F el dnwBFeitgn hyePip Nirys isolgte s nitially
groWRH SmBrybRite@REL: t4 BN 1488 iddeuRaf aaftiiod HRIhEAture.

reactions. The clinical asSessnents were conti nued

daily for 7 days follow ng each vaccination and scored

accor di . t o Theemethpe o€ glaim9s wheneimthe @uflupnzi sirasisolpbgyis initially

wer e bl ed .on stu days 20 and 36, and the serum
gro‘gléﬂﬁlﬂbesa%f’gc PEER™ neasure CV anti bodi es by

hemaggl utination inhibition. Pre chall enge procedures

Cinical assessnents were perforned and rectal

tenperatures were recorded for all dogs for two days

prior to challenge (days 35 and 36) and on the day of

chal I enge (day 37) before chall enge adm ni stration.

The clinical signs were scored according to the

N " o ~l



Anti bodies to CIV in dog serum sanpl es were neasured

by hemaggl utination inhibition (HAI) assay. Briefly, a
W@ 2eosaredfivo-fol d dilution of test serum was pePEBLERWA7/025636

in PBS in V-bottomed 96-well mcrotiter plates. An

equal vol une of virus suspengpon containing 4-8 HAU of

Cl V25- 06B was added to each well containing test

serum and the plates were incubated at room

tenperature for 30 mn for antigen-antibody reaction

to occuryy Th%megg)dggy% é)\f"&:lﬁ%n%ffa%uﬁmg{"iﬁ a8y viRB vaccine

suspensi on was added. pl ates were I ncubated at
compaeing periféngtheranfested ddrusioficlaim 1HAI results were read.

The reci procal of the highest dilution of the serum

showi ng \HA inhibitjo s. consi dered, as th Al . titer .
of the ider  adiegnihSdiot S5t 1o Gizr e thdites Phatitivine is Shried out
using YPelekluSion RArdnogARIReI Nt HAl titer was determ ned.
esults: Cinical scores All dogs were nonitored
daily, fromtwo days prior to challenge through 10 .
days pod8-c hélfheénQKQd pbelaien | hi fogthersqoginsisingctrepding ghe virus with an
. di sgharge.. n ' ' eri coughi ng,
ame§Gt L SR FuindTBRD Letfle P ac AR Shus T o
ocul ar di scharge, nasal discharge, sneezing, coughing,
depr essilan anth yspasgnicodonigdsitmscoppeisingaB EBimgetivieédhuman
. .sunmed to obtain a sumed clinical score for each dog.
influgnzsKiucIndAnadiu@Bbr es for vacci nated and contr ol
groups were conpared using WI coxon Exact Rank Sum
tests ang two shaged &)_‘rﬁ&ﬁ'lsﬁ?a WEhn SR LHAR folREIGteld At less than
bot h control and vacci nat ed groups exhibited a range
4 ngodéf heimani infienza g pert dost iwtgrdin ateasty O8agsthe HA has the same amino
. post-chal l enge (Figure 1). Al eight dogs (100% in
acidiSEaueageHt r ol group exhi bited varying degrees of
coughing that |lasted up to five days within 10-day
post chaljkengerehagtivabi SRR e5] WHerefdthé Remah NTueh#dhrus is
only two dogs (25% in the vaccinated group exhibited
inactivated Hy BElgh t hat was observed only one day during the
entire 10-day postchall enge period. Coughing was the
predom nant s i hj o 0 .
on'the. dant r ayirveift 8o 3X, PRESiR B BARMANurBb X horises
ISCoMedom nant clinical sign exhibited by vacci nat ed
dogs. The clinical scores were significantly higher

(p=0.0051) in.control grou dj an. score=6.8) .co r.ed

to vacc ﬁ at e o"gj‘ﬁmflﬁﬁg?léﬁgé gg?’ée—rﬁ‘.nﬁt .?e Ya'ofi ﬁ}eglfg has the same
amifyE89¢sdquehat the CIV vaccine protects dogs agai nst

VR

V-induced clinical signs. Results: Nasal virus
sheddi nd9Nas &\ methadofshledingg camise imfluenzaradisi(@1¥) H3N8 for growth

dogs collecting a rocessi ng nasal , swabs.on the

on tyS5F oples s R i B SR e FRAALA IR om qay
1 thr OU@Bri%%NdiMin@%tiﬁﬂ@édzﬁ RQs isbiifee Mid US titers
(Logio TCI D50/ L) of the nasal swabs were determ ned
and pl orcori@ctirggash dilution withreulfuraddsHsit he curve was

comm" o4 AU RT3 S0 LR R o,
for eachagresting vieaspkaf skshighest dudriOihs cdu’és CRBSand

pl ott ed agai nst days post-challenge (Figure T). The
cont r ol TeRedline theqrpesss eibdhbe Ryrvested ¥irgs nasal

secretiops fr I -\ . :

hoddi nad; eacpiadctod oARE 19 ARG orTIRiN fdifxing the influenza
viru§ lsoRfe Wity an T8 amidunt of trgpsid bbfpracanatingithocd tudedeells.

on day 7 (Figure T). Al dogs in control group (100%

were posj.tive for virus shedding at one or. nore tine .
o nt 5 a1 ngmeanertil RGBS G Veree (B0 Guba s ke Delfpsin.
the other hand, only one dog (12.5% in vaccinated
group (I D No CXTAMM shed virus in nasal secretions
only for one day (day 3). Non-vaccinated control dogs
exhi bited significantly higher nasal virus shedding
conpared to vacci nated dogs (p=0.0003). These results
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aseptically for virus isolation and in formalin for
hi st opat hol ogy. There was no detectable CIV in |ung
W0 e@szs3ganpl es from bot h vacci nat ed and cont rBCT/HB2P87/025636
whi ch correlated with the absence of nasal virus
sheddi ng. This was expected gpnce influenza viruses
cause acute infection with peak virus sheddi ng and
clinical signs within the first seven days. The virus
was cleared conpletely fromlung tissue by 10 days
post -i nt,gcti gn. | |
Phe resdrts areraiafol LIS, et Riae TRl thiyre
mangéu#livnreaibroonic &ideel edlsvar yi ng degrees of
hi st opat hol ogi cal changes suggestive of inflamation
in lung tissues fromcontrol as wel| as vaccinated . .
dogs. THPs fiLﬁ’Gi“P@h of dlgm @ﬂ‘@%@‘é‘ttgﬁl @p egjhryenic kidney
| JFENRRIA- RANSSKi : is likely to induce a
Cel-lfcertal r111{ g%gr ee é@li‘lﬁg%&amgt@ggf/&lr&ésponse even in the
‘presence of pathogen-specific inmunity. Furthernore,
t he sev@di t y Aof inmeiageaichompgisitiongomprisgig@ndnaativated canine
. a.contr.ol i nat ed .dogs, coul d not be conpared
mﬂu§f’?’?c‘émfsr@§? E@@@sa'@eaf‘@dﬂb‘%nﬁ:ol | ected sel ectively from
areas with lung | esions. Therefore, histopathol ogy
coul d ngs. be TheenAmogerfi¢ co@pbation of Sy BAlwheéihith@sdfuvant is an
_of the vaccine in this study. Concl usions The
oil apd watesgmubiion-nduced a significantly hi gher antibody
response, as determ ned by HAl assay, follow ng first
(Qr=22)psand BEGARnbRGHL BathpBifod Hliain 38)whdelp Rt Adjvant is
stimul ation of imune~response by the vaccine. The
alumiagroihydrosiidgni f i cantly decreased Cl V-induced clinica
signs, especially coughing, at a dose of 500 HAU per

dog de strating effectiveness,.of .vagcine in, . .

Cont rol Bing. amgirmtaeedc FrpastionpbChel 29 BSsit e jpctiveted
CIVH NS fsl Coinbryethy@shitaftheiasdivaidrery EBREdI ng in

vacci nat ed dogs, which denonstrates the efficacy of

the vaccine in reducing infection. The vaccine, )

success8l | y AVacHetOmpiisH the ANAINogIMNE ¢qTaRRsEiP fifglaim 24.

consol i dation proving the efficacy of the vaccine

agai nst »gHhe ey : ' .

The vacathe oniaaEEHEbAChih e R RS Fogicall
effedpranstunadf org drimors afléditipnalfinadipratedCiVheer@lypes.. cal

Assessnent Cui de Nasal Discharge 0 = Absent 0.5 =

Serous di,sch e: Watey .fluj ribbles fromthe..

moseri 1 SOp v a8 Saesihe Rhelon 26 uhhe SogTutiikean fiiopalpathozen.

wheRf @i alldifioNhICsIMEgeh eNdel st &ChamdRe gfublohfstimdsiTcahie distemper
Cloudy fluid mxed with nucous runs at |east hal f way

virug gaRing paenoy iTus, veBiae parvoMsussanine paeainlespyigise ganine coronavirus,
di scharge evere: . u N, Pas . th, ,Ocul
Lepii s 15T Rui EQED LaBTRhe SREGTR D, PR
brondhiseprical Mydoplasm& Opetess, @bids Rerueyhilishia@hnRoasl chatdfatioms thereof.
ocul ar discharge. 0.5 = Serous discharge: Cear fluid
di scharge running aqutsjde of the eye, 1 = Micopurul ent
i schar 98 | ming VAeE b AL 4 28 Yool the G HANGH Hirpated at 500
HAMS%J\WE‘&%%% fealll 709 %ﬂhe*‘f@Jafh‘%@Yheds%m Jn‘iiﬁ@a&iﬁ%c?y&cé.o
t he nout h. = Mucopurul ent di scharge, severe: Fluid
or mucous runs hal fway down the nose or rimthe eye _
and soaR2t he Thaivacane pheleim 3t, wherein thoadjevandis alhmieye hydroxide.
Cough O = Absent 0.5 = MIld: Only one brief cough is

obser veds . g MRt B St SuBTASHE et s e sam

aminofated Squedegh 1s acconpani ed by choking or retching
sounds. Sneezing 0 = Absent 2 = Present Dyspnea 0 =
Absent (Normal breathing) 2 = Present (Panting)
Depression 0= Absent (Normal activity) 2 = Present:
Dog is less active or playful, conpared to nornal.
Dogs are recorded if lethargic or |ying down and
reluctant to stand whil e observation was conduct ed.
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cells are human enbryonic kidney cells. 7. The nethod
of claim1, wherein the influenza virus is an
WO pfoBeszZa A, B, or C virus. 8. The net hod of RCHUHKIPT/025636
wherein the influenza A virus is an H5NL strain. 9.
The nmethod of claim 1, wheregip the influenza virus
isolate is initially grown in enbryonated eggs to
obtain a large i noculum for adaptation to tissue
culture. 10. The nethod of claim9, wherein the

i1 g Y 45l A 4044 ALY (B O g esing

the danimerwitinfhlewaocifie yf Clasm\28cci ne conpri sing purifying the
harvest ed virus of clain11 12. The nethod of claim
11, wherein the ste urlf
si ze exéSu5| TR © f‘%‘ﬁ ébtlﬁ"ipy‘i“isghat%ﬂ @ﬁg&%ﬁg t%t‘i“lgl‘? froma
canifdimibUhLEby HRTBENSH BOCIARAA Ng Lhe virus with an
anount of blnary ethyleneimne (BElI) effective to
i nactivate the virus. 14. An i nmunogeni ¢ conposition
conprising a BEl-inactivated human influenza virus and
an adjuvant. 15. A vaccine conprising a human
i nfluenza virus fornmulated at |l ess than 4 ng of human
i nfl uenza HA per dose wherein at |east 70% of the HA
has the sane am no acid sequence. 16. The vacci ne of
claim 15, wherein the human influenza virus is
inactivated by BElI. 17. The vaccine of claim 15,
wherein the vaccine further conprises |SCOM 18. The
vacci ne of claim15, wherein at |east 90% of the HA
has the same am no acid sequence. 19. A nethod of
sel ecting a canine influenza virus (ClV) H3N8 for
growth on tissue culture cells by limting dilution
cl oning, the nethod conprising: serially diluting an
i nfluenza virus isolate and contacting each dilution
with cultured cells; growing the cells for a tine
sufficient to produce cytopathic effects (CPE)
harvesting virus fromthe highest dilution that causes
CPE; and repeating the process with the harvested
virus. 20. The nethod of claim 19, further conprising
adm xing the influenza virus isolate with an effective
anount of trypsin before contacting the cultured
cells. 21. The method of claim 19, wherein the trypsin
is type I X trypsin.22. The nethod of claim19, wherein
the tissue culture cells are mammal i an enbryonic
ki dney cells. 23. The nethod of claimb5, wherein the
manmal i an enbryoni ¢ ki dney cel ls are Madi n- Dar by
bovi ne ki dney (MDBK) cells. 24. An imunogenic
conmposition conprising an inactivated canine influenza
virus (CV) H3N8 and an adjuvant. 25. The i mrunogenic
conmposition of claim 24, wherein the adjuvant is an
oil and water enulsion. 26. The i mmunogenic
conposition of claim 24, wherein the adjuvant is
al um num hydr oxi de. 27. The i mmunogeni ¢ conposition of
Claim 24, wherein the inactivated CIV H3N8 is a binary
et hyl enei m ne-inactivated CIV H3N3. 28. A vaccine
conprising the i nmunogeni ¢ conposition of O aim 24.
29. The vaccine of Claim28 further conprising an
i mrunol ogi cally effective anount of one or nore
addi tional inactivated ClV serotypes. 30. The vacci ne
of claim 28, further conprising an additiona
pat hogen, wherein the additional pathogen is selected
fromthe group consisting of canine distenper virus,
cani ne adenovirus, canine parvovirus, canine
par ai nfl uenza virus, canine coronavirus, Leptospira
serovars, Leishmania organisns, a Borrelia species
(spp.); Bordetella bronchiseptica, Mycopl asma speci es,
rabi es virus, Ehrlichia canis, and conbi nations
t her eof . 31 The vacci ne of cla|n128 mhereln the av
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