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negative bacteria. The released endotoxin induces many pathophysiological events,
25  such as fever, shock, disseminated intravascular coagulation (DIC), and hypotension,
in infected patients. Medicines for the treatment of gram-negative sepsis have been
desired for some time, especially drugs that block endotoxin or cytokines induced by
endotoxin-mediated cellular stimulation. To this end, various strategies for treatment
have included administration of antibodies or other agents against LPS, or cytokines,
30  such as TNF-o and interleukin-1. For various reasons, these approaches have failed.
While endotoxin itself is a highly heterogenous molecule, the toxic

properties of endotoxin are attributable to the highly conserved hydrophobic lipid A

portion of the molecule. An effective drug that acts as an antagonist to this conserved
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the formula: OO0 0 \ GRREH & thdhtich O (HO) 20PC1" .
NH HO 1% | N( CH2) 9CH3" CH3(CH2)s~/0 0 O - /( CHACH3
CH30 ofThe merpwarprmf@batscpremsmnwél@éma&eéng%ﬂdwxmwem@@fnd
nt,| anpl es of antioxidants that can

3§£3a1&”%§g%§§%mggftlons of the invention include
butylated hydroxyanlsole (BHA), butyl ated
hydr oxyt ol uene (BHT), I aIIate (§g Jm sul fite,
sodi um t hi osul f ake7 ' Ter tyl
hydr oqui none, etho§¥ i i thi ' (CH2)eCH3
derivatives thdi@8F of.5 pe
i nvention c&“ P%s/\ﬂéfg disaccharrdé\sfggﬁpfzing
agents (e.g., acdjpsaccharigde such as |actose,
sucrose, trehal ose, or ne[tose) and/or include sodium
ions in anmount §# . mMMor <2 mMM so as to
[ icelle size of the antiendotoxin
about 7-9 nmduring lyophilization. The -
|nvent|

phiPH m%céﬁ‘tec%hi?w%%% 57 pRGE WgaP i TRRS

ant i enddiamples oﬁmmpmdatdst,han/dan bhused wothy eoraphsitiohnef thhimvention

(0]
g}Eluge butylateEi Iﬂy(%oxyamsole (BHA), butylated hydroxytoluene (BHT), propyl

gallate, sodium sulfite, sodium thiosulfate, monothioglycerol, tert-butyl

hydroquinone, ethoxyquin, dithiothreitol, and derivatives thereof. The compositions
of the invention can also include disaccharide stabilizing agents (e.g., a disaccharide
such as lactose, sucrose, trehalose, or maltose) and/or include sodium ions in amounts
of 0.5-10 mM or < 2 mM, so as to stabilize the micelle size of the antiendotoxin
compound at about 7-9 nm during lyophilization.

The invention also provides methods of making pharmaceutical compositions
including antiendotoxin compounds, which involve admixing the compounds with an
antioxidant. An example of an antiendotoxin compound that can be included in these
compositions is ES564 (or pharmaceutically acceptable salts thereof). Examples of
antioxidants present in these compositions include butylated hydroxyanisole,
butylated hydroxytoluene, propyl gallate, sodium sulfite, sodium thiosulfate,
monothioglycerol, tert-butyl hydroquinone, ethoxyquin, dithiothreitol, and derivatives

thereof.



anti oxi dant. An exanple of an antiendotoxin conpound
that can be included in these conpositions is E5564
w@ eovo4pohsanmaceut i cal |y acceptabl e salts thereof PCT/US2004/006713
Exanpl es of antioxidants present in these
conposi tions include butyl ated hydroxyani sol e,
but y| atsgsh inyidaediy tHelikhenSon 126 BEthbdOF I aRing, phm;ibémal
sulfite, sodiumthiosul fate, 25 nonot hi ogl ycero
t eSOMPgBitigNs IRRfefRRAIt AR XAy Abesg mealo& ¢ananglusie the

pctrb G TeEn 4= ot Uik Iy e otgpom

meliyldodsdepii) addmngdwtca]nanﬂe gtabilizeale. g:,daq:twb toi thexsolution; (iii)

5 ! nC ﬁ%léuq taog(tlcki?tg(g %Ptyg q%%ngr%ggagﬁg n ?flﬁtggﬁycﬂgxdy%olge%g
anﬁrb}@ﬂ 21| BC TR B‘uﬂﬁtén%didih ADsAEHKE AoBothRIgHLéoN) tepfbutyl
sodi um _hydr oxi de; ||) addi ng a di sacchar.i de

st sradquingpe, egoyyquin, gighipthesitol or & deaivatiyie tigresd) to the sojutign; (iv)
ad | , l-at

ool Bihee Bk B L0HRtn (8 o, ab B bU72 oy DN AR GiBric
s udchid gobytios)p (V) Uritet $érdsirlgftiaet se)]utmmtl hvl))@quc-dryuxig the solution

~butyl _hydroqui. hrgj £ ol
10 or CRPREIATIE THTBEPE e e CarberBe: ooy 2607
| ower i rhetifi@ntidd zﬂ)sfo ih&]ﬁdes @lethotl O6Y prdventir. treatﬁi@%ﬂ&ot&ldm_fa in

- 8,. by .use of, e. hosghorlc acid solution);

( vlia“F’?tF tﬂé‘fohg%%dnplmﬁrﬁ@ntor’]@eg greseytical sompqsifiops described

fr Rearahy| ’Feﬁﬂntts he w?e‘ﬂl ad 'héeQﬁ t}leQ:o{rﬁﬁdlﬁkas descHibed lﬁzreﬁﬁ &Qﬁé S

i ncluding the use of a shelf tenperature of 00 .

Th@erV@hQﬂddr?ameQbOfmdmgma met hods of pr event i ng or

t reati Mhe %ﬂg s 8 eraq %ﬁ\lagﬂ e% T;hgﬁﬁcc}(/'eﬁ& descrlbed herein

> admini stra e p armaceuti cal conpositl

d ewrt]n relopeeit toife!rmeﬂamoh g1eld]zedrpgpmdmt ﬁawmm\mhded alabxhgewﬂﬁout
he co SLt onszgﬁl bed he%eln n the $rev%ntion

Aty PR RE I LR SR, o) seeeifinGn e

Pr etipdeifiofeif Sedhveat it GBS to dligatidé 8€R¥RIbIE Sn d@&ﬁéﬂ ard

herein wth respect to fornulation yield a dru

pr Bgigeien Pr%‘waﬁﬂ“arlﬂftsraéé%dm%?fa‘%‘ﬂﬂ lpwmfm ﬁ’émdmnawys enables the
20 Safphihfeh&Re bPmALINDsi SR ufout RO 'Fre@z’é@fi’ﬂh@propéés | Al iGreeze-
anti oxi dants, the conposSitions of e tnvention are
st ditying prasesseimplyEd rd&karettiacanenesitipes efdiel invantion iriglndes the use
in | s
B e R T
m pretdse si ze t hroughout the freeze-drying process.
Furt herOthft:rr}‘gatlerE:se eglzdeadvantages of the invention will be apparent from the

25 following detailed description, the drawings, and the claims.
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compositions of the invention is E5564, which has the formula:
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, Or
pharmaceutically acceptable salts of this compound. E5564 can be made by using, for
example, the synthetic methods described in U.S. Patent No. 5,935,938, and may be
subjected to further purification steps, for example, the purification methods described
in international application PCT/US02/16203 (WO 02/094019 Al). Additional
examples of antiendotoxin compounds that can be included in the compositions of the
invention include compound B531 (U.S. Patent No. 5,530,113), as well as other

antiendotoxin compounds described in these patents and the following U.S. patents:
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As is discussed further below, we have also found that including a
dissacharide, such as lactose, in the compositions of the invention improves the
quality of these compositions. In particular, amphiphilic molecules, such as E5564,
self associate into micelles in aqueous solution. We have found that including a
disaccharide in the compositions of the invention stabilizes the size of the E5564
micelles during lyophilization, as is described in further detail below. Use of

disaccharides in the drug formulation process thus facilitates consistency in this

process. In addition to lactose, other disaccharides can be included in the

30  compositions of the invention. For example, sucrose, trehalose, or maltose can be

used. These compounds can be present in amounts determined to be appropriate by



determi ned by those of skill in this art, using as

gui dance, for exanple, the teachings herein. For
wez@nphsg2 BHA can be present in the conpositi oPCT/U82004606713

invention in amounts ranging from for exanple,

0.5-100, 1-50, 2-25, or 5-15 ¢g/10 ng drug. As a 20

fsﬁﬁ%le le ?{ilﬁ?ﬁ&ﬁ? |a§.b FW&:xﬁh?ple , théyadan Be Bregapt BHMousts wsgthgifromal-

ornul ati on o 0 E5564 that is descrihed |j

fLaomfrs 0% APEb TN A PSR SR Lsel s POEHGH aEHHEn of

i}ﬁ%@f %53@ tHaP 'agscflt@t in eI efow RLRERONBY, I-Rse. Use
such

ctose, In the conpositions of the invention
i mfrt}ns'asomhprovqiaafor gquoﬁamtmﬂgee daompdlsistzeons. | n

5 particul % gfl\[;gj lsr?t 8unrgr11t§ rt‘]De 151918&?5’1 thsolf'% dg% s%ﬁ:%gé 1m%?gts the

sel f ass ueous

hayiiftp bfdle tlidle sip€dflibk Mgy aurlrltl lmmdhamard dn pm“utlha we have
conpositions of the invention Stab'r%. es the sij 2.0
t Wewrbhg minjigiag e SmenRt g 4B iARF M 355“§ﬁ°1“‘é§’ e 1S breater

d es?%ﬁt? SEmk Mifdie s0€ rlngfév‘?du's njﬁﬁioﬁw sodi®8 pBdsphate salts had been

di saccharides in the f or mul atlon process, t hus
f awsed tot laversthe pi of it elieljne; snlutlm in whighothe ga1g i3 initigHy Hisyobted

10 So(s%eq?%owi)i R gltha%% ol ﬁa%?fs%\%ghl?o‘igh&i%ggg%ﬂt ITHJ‘%SQ doft the

S Ui Re tHelagtvahageodimn mmlut the Gormaht]he andisewt inBlmeere stable

corrpounds c p in. amun ned b +
PG ecloyishug) b GAPDiRg ARG R B o FM Na
t hes & Aakxchididd conBiddritich ANa! con@TbuRN R e dﬁl@)ﬁ‘)’l‘lﬁ@,ﬁhbe
present in anmounts ranging from |- 20% or_5;15%

webaphnosiiohg efhe ingengion gradndipde, fox sxammle, 10a B{ae@f Kaor Jgss,
f orL{Eﬁ ea?tfé) A, {»leléj 4y 2of)r Erﬁﬁpﬁa ggﬂudinﬁ NIESOH tf?@&i'ug)(br K.

Bt ur bél ow' i nc udes 7% | act ose.
t hiasa apmnfmtexpnplw et et ugoof i Ne dwmh@@lgdfonﬁd%m@f Na’

tS Lgoerﬁrrl%éﬁésf&r}ﬁﬁ% gﬁ Hlpgg g{%rﬁ)tS(S{ ﬁgllﬂ*s?{f g&gf&&?ﬂg& Bﬂnﬁglle

M gigd, lagisHedgibed intfliehed detgil Bilow.ng | yophilization. In

partlcul ar, we have _found.that th
of sodiu mAI t9acipged i the m\’ﬁlétl(g]dfa aqr%g{g%afgagqegzeg prglgn{églg}t)roach

205t 3ft }"ahithYaté%ferQ @fﬁ@ieﬁefbhﬁllﬁioﬁ &f thedripl (Rvduet) Svhite hétedsersely
sodi um phosphate salts had been wused to | ower theﬁg
e

of afferting predbistrmalgnl {48 isshpcnsseddrtber below. Heggmpesitions o
I m & e?tl Anﬁ el 'b% kY s?n% a(p?&%sﬁﬁ«!‘:IQMg heoIANS: fiundirithat

oric ac for th pur pose can m nimze
t helnfgn's)d]mol‘mﬁ i @ dilwienaieross NaOH helufl@T apHalt®i lohl .8, ariach
re alflclll‘i.tatlesn dléasom 100 an& (%spersmn of E5564 into micelles of uniform size. The
25 alkaline E5564 solution is then combined with a lactose solution and a solution
including an antioxidant. A phosphoric acid solution is used to neutralize the solution
to a pH of about 7.0 - 8.0. The solution is then adjusted to a target volume with water,
filter sterilized, aseptically filled into glass vials, and freeze-dried to render the
product stable for long-term storage. As is well known in the art, low shelf
30  temperatures (e.g., -25°C) are typically used to keep product temperature low, to

avoid product collapse during freeze-drying (see, e.g., Pikal, Intl. J. Pharm. 62:165-
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25 The table below shows the components and composition of an E5564 10 mg
vial that is manufactured using the steps set forth below. Also shown in the table is an

indication of the function of each component.
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ARosHiO A 6L 0l ution (e g. . phosphoric acid) ta
|O\‘Bﬂé’ngﬂhkﬂ(ﬂab§lHam 7 -18, flltn(aﬁg\mm and freeze- dryi ng.
i e e el W R M s I B U R B

paﬁi"l“lﬁ‘[ﬂ%‘f“%’f@p‘g in[the fornul atijon of E5564 can
r efapiilitahlebe  det ernmimed by those of skill in this art

( S|ESs564 ﬁmQSubst‘B@enilﬁgt OMo® mg%h@e@ RRLE UtOi.ZG‘}@l S‘Al:tﬁ/@ ﬁ‘agédient

(1 Ition), ed. ‘%J;@ggg 990, Mack Publ 1 shing
mﬁ%@ﬁ@ Easton, 1% ﬁ%’A y (? m|1I ow ngiis a detailed

delscription of anparmlpn net hod for  formil ating
Eslmaaose MoliygrateliN§cus s ed flémtdrgsr be| omi% k¢y f Bealkig st of

t hies od nciude the oW n os?‘ﬁl‘l——‘m_
ggl[P\/l aaqcr}\ ,I\quF:” ylated hy E‘b%/@,m Qrgo,gﬁﬁ,( BEA) pl‘\?@’_%@f&@d_
t ofBeplacdtydrrumitlF OF o pradoBmis oxi [H0NIEN [of  tAEoEBE64
I Nis 1%x1§eUN§OI ut ifon. 130 thg shomglgg 4y, It guﬁ}qgad}u-stmem

in usi-on—o the r||r1 nrnrl et formi-aton

i n¥atsaisdlaiedtions USht "abi 1 ty PR4mal ut i pri®%%n | addi tﬁ%‘ﬁf,‘f t he
S 0 UGB YRV enDuakiDvilBoty Witk BN Was | ower ed by

I ephag i 8 Saf iFm iPRRsRNaLE read-brsind\bldrisPhesphemie acid

f OF 4 pjg, ﬂgbéé%tu@%taccounwr»?a%ﬁ%#‘gzmée' le size stability

during the freeze-dryi ng nmanufacturing step, and a
shigh shelf tenperature was used in the freeze-drying
step of the process. 25 The table bel ow shows the
comeammﬁbmomnmmﬂﬁzieMannfaeﬁm@PIEE&M 10 ng i al
that is manufactured using the steps set forth bel ow
Al Formafatign Gomppwdingabl e is an indication of the

function qQf eac 7 WD 2004/ 078142

PCT/ USZ&O%/T@%?I%?‘%&@% 1F’OESn of dosage form Strength
(Label '

Quant i tE %éélparﬁr#%%%l‘ unc P on o %‘pi’;}%crclejnndtq{él)iVE 84 drug

j0(and G adgubstahciR N aOFBddhRon at 20°c 60°C. The pH of the E5564/alka]ine

solution is pH 10.1 — 12.0 after dissolution of E5564.
3) Prepare a 0.15M phospheric acid solution.
4) Preparation a BHA solution.
5) Prepare a lactose solution.
15 6) Mix the lactose and the drug solutions. Add the phosphoric acid and the
BHA solutions and add water to yield the target formulation

concentrations.



E5564 Drug Substance, Eisai 10.0 ng as free acid,
0.26% Active ingredient Standard 10.7 ng as
WO edonazadi um salt Lact ose Monohydrate, NF 400PemyuS2084606713
Bul ki ng agent Phosphoric Acid, NF A 0.98 ng 0.024% pH
adj ustnent Butyl ated hydroxyani sole, NF ~ 0.0072 ng
O.gﬂOi?@bAntioxidant Sodi um Hydr oxi de, NF A 0.30 ngy

0. PoH adj ustment Water for Injection, USP B 3724
nmy 90. 0% Sol vent  Used for pH adj ustment, antltg/®

wi || vary Filler Phelformulajes sehutipmpsingg Balk KlgenpakEiltipor 'N66® nylon
renpved, during freeze-drying. Quantity wll vary with

| ofilter With appre S PeM-s used to account for

manuf acturing | osses. 5 Description of a
Representati ve Manufacturing Process Formul ation

sCorpgdidtgmipifegpgare a 5mM NaGH sol ution 2) Prepare

drug solfution by accurately wei ghing and dissol ving

E5564 dr Q.S

coc rhe S §F SHETRANE b el B B e iaign
‘%e RS vighk Sﬁ%s%tr RR 8 to%ﬁﬁ:@ﬁb—d&ér Prepare a 0.15M

p osphoric acid solution. 4) Preparation a 'BHA
solution. 5) Prepare a |actose solution. 15 6) Mx the
| act ose and the drug solutions. Add the phosphoric
acid and the BHA solutions and add water to yield the
t afgeege-Do¥ingi| ati on concentrations. 8 WD 2004/ 078142
PCT/ US2004/ 006713 Filtration Filter the fornul ated

10S O IRudez&tiryue filledavidtaimdekihe énlloavingldohdipons{ r) N660 nyl on

1) Vials are loaded at +20°C and then the shelf temperature is lowered to < -
40°C.
2) The product is held at -40°C for 3 hours after reaching steady state.

3) Primary drying occurs at shelf temperatures of +20°C (see below for use of

15 other shelf-temperatures).
4) Secondary drying occurs at shelf temperatures of +20 to +25°C.
5) Pre-aerate the chamber with nitrogen or air.

6) Fully seat the lyophilization closures.

20  Sealing
Seal the vials with aluminum caps.
The following section describes experiments carried out to determine the

impact of certain variations in formulation parameters on the quality of product
formation.

25



filter with a pore size of 0.2m 5 Filling and
Sem -Plugging Fill the formulated solution into vials

w@pea4pze1ei al | y seat |yophilization closures iPCT/082004/006713

20

25

vials. Transfer the vials to a freeze-dryer.
Freeze-Irving to Freeze-dry the filled vials under

t helethod bOvesyg-dryinglES S6drisug fhydudi al s are | oaded at +20C
and then the shelf era ure is lowered to < 40

2) The ‘MF SR (i ot FARRSED MEBGY BiemBRts (€ o 28;0) could be
I eRCH iftcheSr AR dSIRUE fred)- dt%rﬂhmeasséieaﬁkmngggmswg product.
shel f terrperatures of +20C (see bel ow for use of

ot Thleis reswits] if améﬁmntrr@@yfacmym&r@@ﬂsa ap yorapayédrig a@e@wngonal

shel f. te u I €Scd at
5 hEVCREHSEP D P gant a1 Sieiomaess s GBS fito
| y%}iﬂ bfddﬁ&ttérﬁlﬁbrﬁln@ﬂd)ﬁx@&) avoﬂ(bre%aﬂ doﬂ@)ssﬁﬁﬂlngt fRezzeL AT (see,
| um num ¢ | ow ng sectjon descri bes

th
ex&éf Piialningl. &gPare é269§ 1% lw)ePWWé cpliapsed ‘ﬁ]?f‘écﬁfeeﬁd“ed
c ecv?tﬁ‘ Wcl}é?f%&tthﬂgﬁelb@) R 198RS hSIf Rt Feﬂ@ure from
quality o roduct fOrmation. 25 9 WO 2004/ 078
PC?IZVOE!SEGEM)PO @6YI8/ hdwet It(ydls sﬁrpﬁmmehscdvey tmyCE3&64 amdt g
pr ct We di scovered, t

Fistfiins eooBngits isgetht offobeh 8° b Shel BPaG o hesey

d r )éjrdl‘@ vice dreReABancthit of Ugclé BC Ba%-oﬁ@lﬁﬁsatdﬁh]&gwEEﬁﬁ%ydfshkgf-
product. This results 1n a nore efficient

narﬂmpa@tw piRjtopr e with a a%anat@ﬁﬂs?sew of 504 epHe et adgiign, 5
a?ﬁﬁ%l' redsBRRGH BL MbBitabfRa gt <o ? b é Shpe LOw

eratures are typica d to keep product
terrperatures | ow, to avoid product collapse during

f reezeydk Vi ng K83¢80) P (mmHg) PT (°O) Collapse
A -25 0.1 -31 no
B - 40 to+20 0.1 -31to-24 yes
C +20 0.1 27 no
D +20 0.02 -28 no

ST = shelf temperature
P = chamber pressure
PT = product temperature

Importance of disaccharides to formulation

We discovered that disaccharides are useful for preparing freeze-dried
preparations of the drug. We have shown that lactose and sucrose are effective at
stabilizing the micelle size during freeze-drying (see data in the table set forth below).

The micelle size before freeze-drying was 7 nm.

10



e.g., Pikal, Intl. J. Pharm 62:165-186, 1990).

Product coll apsed when freeze-dried wth Cycle B (see
wo abie7d1¢d ow) , which used a |linear increase i nP&HEE{004/006713

tenperature from -40C to +20C at +3C/ hour. It was

surprising to discover that Cycles C and D 10 resulted

i n a goBdbidjeationtof Micetid Size Diznog Epdrhapsiadn of 3556 s ashvattion of

t enper aLantes Joncenhraétdm  cycl es were greater than that

of Cyclle B(wRasadoRin Fhafmttioesul 1S, MRelRitdjy@oshahic

tenperature of 0 to +20C with a thanber prasse O

<0.1 myHg. Tn pgdition, chanber|pressurggg@an D€

mai nt ai

0 FaY ) Ill

[l Vo W ol a A A-L) b o Fal 1 1
(O Coltapse 25013t o —40t0o,+200-1—=3%
to 24 tves—E— fa) N7 o YT » Yo Wil a Wil Yo &ann ST _—
- YesS—C 60 6% Z nU D—TrU—U—uz o110 ST—=
Shelf tanr‘nnr ail Pa D = ~h ssure-PT mnhr QduCt

t enper at U{Eé‘wdﬁd‘z‘f?"r{?&rﬁfﬁﬁg’%‘“%‘f“ g?”éaccharl des to

formul ati on W di scovered that disaccharides are

5useful for repar| ng freeze dr| ed preparations of the
KHICH opuGsirength o formulalion and sucrose are

ef f eCt ' “Wecﬂgcov&@@ﬁlbﬂ ﬂnﬁin@gatfog%f {He%ﬁl J:c%céitl%ﬁorgfﬁrtheﬂg mulation is

freeze-drying (see data in the table set forth Pwﬁ

25 lfﬁhertant mehduetamméhd)@mfr@nfcclbesmddnyg frepzovdeying. n%fonnnlatlon

%l I\IID e(x%l%glgl 41‘{609& contr1 atQ ﬁel é)ru vsfzorks for
[ ze HePP S AP hTsY g’éﬁ %?

10Fu rsomle,dmt bt allJ_latstocﬁEes&Io hes) twre&h1pmy f%wfla@onk.ﬂﬂmdﬁlg 2infM Na*

F r i.ze r.o di amet er 1%
° (rru u mg tHe Na contrllbu’(eaS from t e %‘ymﬁ‘ ar parameters apply vzlith respoect

to potassium ion (K) concentrations.

Importance of Antioxidant to Formulation

15 We tested several antioxidant compounds to determine whether they impact
the stability of E5564 to free-radical oxidation. The table set forth below summarizes

the antioxidants tested. We have also found dithiothreitol to be effective.

11



2% 13nm 5% 8nm 10% 7 nm A The mcelle size before

freeze-drying was 7 nm5 | nportance of |low ionic
waeeengfim t o fornul ati on W di scovered t hat PCT/US2004/006713

m nimzation of the salt concentration in the

formulation is inportant in maintaining the desired

m eltiogidgit Sereching Fxpefimemze- dryi ng. A fornul ati on
Pa H kL

cont ai-rtRg—3o—t-Na+—{exeludi-nrg—t-he—sod-um-—coent+ributed
from{he drug) works for IMei%onme ¥t not all, lots o
E5564) THiEe engiMy f d4EIVat | GRS (Fncl udi nd oMo Na
(excl Uidi ng the Na' cont r PBUESS! f 8%t he drug). Similar

b
t

par amet er §,2Ppl Yy V4 {ddrsl €SPees  t 0ot asskm i on (K)
concemtrations. Inportance of Antioxidant to

For mullat i @pnel5 Wo82aseust sBf2ral &hd i oRPHgEeebnpounds
to deferm ne whether they inpact the stability of
E5564 |t o ferge-r adi Cidursoxi dayron. Tboe table set forth
bel ow|su i zes ,_the anti gxi dant es . W& have

al so flounddi t hi o?ﬁ?g?ﬁ)l 8‘84 be e%?éctlkf\%ge%‘.'e 11 WO

2004/ (78142 PCT/ US2004/ 006713 Anti oxi dant Screeni ng
Exper i|mentBHAVRj or E5864 AnPHBxi daibOti ne Oxi dative
conc. |(% Geprent s;g. da initjigl) BREe 0 hours
LTS 100, RO Se22RAEA%0Ey T Hog) BRAR, Rapi d
degradation  BHT O hours 0,77 100 BHT 18-22 hours 0.24
102. 8 |EFPREPTHE  BHXYS houPs®0. 68 1190 BHA 18-22 hours

0. 27 10208 GhibRCt18\2 hours  0.32 100.6  Effective

Vitamin E Acetate 0-4 hours 1.34 100
Vitamin E Acetate 18-22 hours 4.55 94.2 Not effective
Ascorbic Acid 0-4 hours 0.08 100
Ascorbic Acid  18-22 hours 0.14 97.4 Not useful , stabilizing to oxidation but
E5564-Ascorbic acid react forming new
impurities
Ascorbyl 0-4 hours 0.15 100
Palmitate
Ascorbyl 18-22 hours 0.12 92 .4 Not useful , stabilizing to oxidation but
Palmitate E5564-Agcorbyl palmitate react forming
new impurities
Sodium Suffite  0-4 hours  0.13 100
Sodium Sulfite  18-22 hours 0.25 101.8  Effective
Sodium 0-4 hours 0.09 100
Thiosulfate
Sodium 18-22 hours 0.19 100.2  Effective
Thiosulfate
Monothioglycerol  0-4 hours 0.13 100
Monothioglycerol 18-22 hours  0.16 101.3  Effective

12



Propyl Gallate O hours 0.38 100 Propyl Gallate 18-22

hours 0.32 100.6 Effective Vitamn E Acetate 0-4
whowre7si484 100 Vitanmin E Acetate 18-22 hours BCHBESHM4/M6713

Not effective Ascorbic Acid 0-4 hours 0.08 100

Ascorbic Acid 18-22 hours 0.11 97.4 Not useful

st dielof the @m sipotis@dithiednveation E5564- Ascor bi ¢ aci d
r eact for new. ities.Ascorbyl 0-4 hours 0.15
100 pal i YRLRPRAUISE DY g S Bichstn be ed & mgrent o veatany of

Us &f ladge nSihBd? iof Hiddabd 2h@ cOeititAk hRDCiREE itk SdpSi [Rhtf shock, or
E5564- Ascorb | palmtate react formng newi rrpurltl es

Sodindetrsiig-i Fos egarapley dh conpogionsgod gisthodne S mwmmn sanZ@

e TN Y e

Thi th&lwbtﬁldiead Mothe bérnoghcg of eraloto@ esbialvd taldedeohipliddHdns (e.g., sepsis

VN\?)nS%%j ycer 0| 8 25 gAfl}Llll@gtgf-%it%oGn c:!@'g € qugfr{qg)%}uln\c/tlon v:\ll'lzh
Cormaﬁactsu@e@ (efg b&@wyﬂa& bRassTher, %@Imﬁhﬁdnex%ygiss alae/or
i nventi on can be used revent or to treat any

| argérentnitsemer), traw@a@égn - divgr hrahkidaes @r:btme@@rrow),
0 s Sy 00 B EOSBSIHEN SRl . o
carf(bEUSOU@]é’dﬂ n conjunction with any type of surgery
or medi cal Aé’d’lt%%ea]de%%r%ples of: surglpaﬁ) Ju?ets Sith which the compositions
and methods of the invention can be used, when appropriate, are surgery for treating
acute pancreatitis, inflammatory bowel disease, placement of a transjugular
15 intrahepatic portosystemic stent shunt, hepatic resection, burn wound revision, and
burn wound escharectomy. The compositions of the invention can also be used in
conjunction with non-surgical procedures in which the gastrointestinal tract is
compromised. For example, the compositions can be used in association with
chemotherapy or radiation therapy in the treatment of cancer. The compositions and
20  methods of the invention can also be used in the treatment of conditions associated
with HIV infection, trauma, or respiratory distress syndrome, as well as with
immunological disorders, such as graft-versus-host disease or allograft rejection.
Pulmonary bacterial infection and pulmonary symptomatic exposure to endotoxin can
also be treated using the compositions and methods of the invention (see, e.g.,
25 PCT/US00/02173).

Administration of the compositions of the invention can be carried out
using any of several standard methods including, for example, continuous infusion,
bolus injection, intermittent infusion, inhalation, or combinations of these methods.
For example, one mode of administration that can be used involves continuous

30  intravenous infusion. In such an approach, the infusion dosage rate of the drug can

be, for example, 0.001-0.5 mg/kg body weight/hour, more preferably 0.01-0.2

13



that could lead to the occurrence of endotoxenia or
related conplications (e.g., sepsis syndrone). As a

W@ pmaiofdle2 exanpl e, the invention can be used iPCT/US2004/006713
conjunction with cardiac surgery (e.g., coronary
artery bypass graft, cardi opul nonary bypass, and/or
v aingéghem, aatdsnmhpr)eferahl)ah@bloal mbglkd/mour,(voifh the digig being widnsed

?gg\getr ‘thekclggggséf fi g]rexagl &2396 %ﬁﬂs’oa?vbgﬁgg ﬁ]r W§1u rl“ge(:e 1rn¥usion of the

S UBRIG e, (SR SiredEbedprece dEAHy d.ms/ 155&&17)3) prefgﬂadly‘; !s&ﬁ albolus
exanples of surgical procedures h_ whj ch

coRsEP is@hen atamépsw@tqﬁ 89195 rfl&ﬂég g Ef@%ﬁbly@)weé%tﬁl grount of drug
5 US BlninthRRM t@Q?{lt%ﬂf L %O? ﬂ{r%maft %51% pté?éraﬁ ggggg@ the, by

acute pancreatitis, Inf bovel d
pI adiesiertvend peaxoﬂ Dﬁﬁb}l(mjuium Alsacnmwnam@rbaspxtal and particularly

ol BEh S PR b RS DR s

comagasbdut Bittar®4lsd fcludsMia itd ioventi@n al so be used | n
conjunction with non-surgical procedures i

gast r oi nt &8gitiAngl ntodecef ad@migigHen off set accmim%wa%méthods of

10t NeheGRRES, tlcRIAS bR oBteHSiRENt TS Gk Bldnfile, YA dRug can be
chenot herapy or radiation therapy in the tréatnent of

c apdremisteTétan @ gmglsdiotuis by sntramenopQinfuston derought for lggample, a central
I ny& %s 14 of Qgerg)lhgr?l \beg)oﬁjsslﬁ}g érﬁygqgctﬁﬂé c?i?)%ﬁﬂ%n@%fsar mage Such

(0] n 1 oONs a
r esﬁmma;tmmgn ma}slierdmmbwmpnmm is asly wedhbrtagmntidkifor exposure to
i munol ogi ¢ disorders

o SRR SR o e wO e Per PP RORIRS S GhapP

151 NHAEIb@ofARRIHNHABNREY bS FIRAN R i@NROEHME, 8 dgdropriate, such
endotoxin can also be treated using the conpositions

an@s RECHS H3ViRg cardiee SUFRPBN €i2o FOICBER art@y §ypaspgyatt surgery and/or
PCT4 S 2 &A&@urg&grﬁn%ék ;:atelngna g1l DSuCRAIMRRRIE NS, Rfls

the invention can be carried out using any of sever al
st arpdzoud (sreat lh’bms/hnomccbr@dhg{gour)‘ dfrdregxanpé edmioster¢dayeusperiod

i nf bol u C I.nt t 1 nfusi
PP BB S5 Bl SR S B
20eX atiipinésteratie based en aif adoineddvetapatveight dflaphtienanf Tekgis Shbrter or
i nyol ves continuous .30 i.ntravenou usion. In su
o VS GRCPET o ARSI HORgeeh a1 BrPuEH b SR Ehse by
be@négfgﬂkﬁﬁmg@m 0. 001-0.5 ng/ kg body wei ght/ hour,
nore preferably 0.01-0.2 13 WD 2004/078142
PCT/ US2004n eayes7imavhich longer-term persistence of active drug 1s desirable, for
example, in the treatment of a condition associated with long-term exposure to
25  endotoxin, such as during infection or sepsis, or in appropriate surgical situations in
which it is determined that prolonged treatment is desirable, intermittent
administration can be carried out. In these methods, a loading dose is administered,
followed by either (i) a second loading dose and a maintenance dose (or doses), or (ii)

a maintenance dose or doses, without a second loading dose, as determined to be

30  appropriate by one of skill in this art.

14



ng/ kg/ hour, and nost preferably 0.03-0.1 ng/ kg/ hour,

with the drug being infused over the course of, for
we@x@aprsag2 12- 100, 60-80, or about 96 hours. ThRCT/US2004/006713

i nfusion of the drug can, if desired, be preceded by

a bolus injection; preferably, such a bolus injection

I's given ghe &rsdQ?8819) BhdiRe 8R4 chh R Bk Here i QLARE ¥milar to

the total anount of drug 5 admi nistered to a patient

i s thesdgodbeddordhe mgl@bolwn@lsm dessribasi apo s -Thatispfgr Ebip4

i nf e Vi n
et SR . 507 ORI A ok b
he afimmijstaredio a paadfnlt aterr 0 msrmdbftfdsm hbumprigras swgergf If a second

|nfuslo of the_ drugs ccur a a al so i ncl ude
Si n IR 095ABR 5 T R USREbl SR AT %’P 'a@rhomsgﬁﬁra P Byfia
of lcﬁaﬁlélhoseadﬁ@Qﬁrginﬂ&vé RflsA IR W - B me/hSurl(8€., 1-7 mg/hour or

i nvention, include bolus or intermttent infusion. For
exdrmpe/bourk ¢falrerqygr zpaniogef, egdubent Sveh@es-in a single

bol us by '”I%t rﬁsxeﬁ'HHl’?er Qxfsﬁt%hc%rbftaﬁfv%lﬂ% Ing[nt MO% (rop

central acces eri era enous I ne,
by ddsels)smﬂdrugqae (ol ad)mmsweadng) thats]welsmgectlv&dnig are maintained in the

ni.st.ration sirable i.f. a ient. i.s. on

SROPEE Bisenl Ve R eS Gt 20 b iR Syps o g 10k than
t h Wige 16@5% BRE(s)) &R Ex i, ANYR U] BIRK & aﬂéblﬁrm‘ﬁof(iﬁe lbhtﬁn%&iél
For exa 15 this node of admi nistration na

de§PP“dﬁ? @nﬁnwt%te g péminisieErd ip prpintenpmce dogss Gt beadeéennwé Ry a
as A2 ERbRsHENAL, DG R Shh AGar i IETeY is a@legst manithiRER Maintenance

artery bypass graft surgery and/or valve replacenent
surdgessyan bendnhiwistereg, o1 example, for ghouy? bouspevery 1 2ifoyss lzgagmmng at

of , e.g, ., 0. 10-1 / hour, ( /
15rrg /hﬁgrur dng fcoréhrnblaa% at ?(g' exam%l & hﬁu%t?’g’r%gd g%{?gf Qggéiel%% aald 12? of
f oupuka unﬁa&mtmahmdotses cannbld Qoppdd bi ang psint ey thif Mot dratnbals

t he, anou f drug.20 adm tered | based on an
b0 ASTERMEY o GBI DR e R BRTSRET Y 70 Kg) ohor t er

or | ongerThelifBsiRembmess dREcrBEdidlS tdndelcRitict Bk &ﬁlg %Sﬁ&ers
as determ ned to be appropriate by one of skill

t h | (8- 8aptriphpral veagwss caniahifepeus. raERIMATYE Ty FaFhsIeEy) ém:@la@ri
Cliryicd g inﬁ:s%ﬁ?ﬁ&?@&rﬁ tulglﬁ% élllag ?%Whé%l #I Mab1B G the art. One

¢
at ment %f a co I on ass e1nlong term
ex posuioe thabisiBpetdbornaer suchrct am:hewg aidifréetingie vee in
se i n.appropriate Shohyat i ons
qﬁ%se 'm[e ods gk él%eo S eﬁ 8%;@? Wa? nal?oofﬁl‘geﬁe %rgdlf rse coan{lgs on these
d esprdscaiatsyeon thahidelit ikeoftthe adm il gitticalat, o haamfolnﬁd thanhe et of

O bR S R RSB BAHSS AAER Bt
298I QAIHRRANEENE QARWINY BARS BSdward®) cdthdtdrs: Swan-Ganz, VANTEX, Multi
Med, and AVA Device. Additional examples of catheters that can be used for this
purpose are the Becton-Dickinson Criticath catheter; the Arrow International multi-
lumen, Arrowg+ard Blue, and Large-bore catheters; and the Johnson & Johnson
Protectiv I.V. catheter.
30
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a mai nt enance dose or doses, w thout a second | oadi ng
dose, as determned to be 30 appropriate by one of

W@ Rookjo7s12 t his art. 14 WO 2004/ 078142 PCT/ US20Rar/09034®6713
The first (or only) |oading dose can be adm ni stered
in a mnner simlar to that described for the single

bol us i nf uzsddmmndleﬁméﬂeb&ahtahw@ctsTMEaﬂ e usb®Pi tho@Bftods of the
adm ni stration, 0.10-15 ng/ hour % 3-7 mg/ hour or
i @f

3 rYeRBRR §endE Idfph%edﬁr@eﬁemnwmw aterigl %ftmrp@wts alters
OV Gfiic@eRfeioPthe Afug! Bt &gaﬁﬁnﬂo&sggteﬁt%ﬁﬁﬂﬁ&@ it arelys in drug
second 5 | oadi ng dosage I's e use

adredmirgsteationl Iabd@ntlom,zn thoavant tift aepatit::htelreerdyﬂmah cathapexdh plgee

d d I

o e AP B B optipgl st Pige S, Gt micaihil ugadante
a pempatblematesal ge g ﬁibd)yﬂmltw\polhﬁétp &r thdiQnAsddk S%&nfnéﬁb!eh}%ﬁtmg
per si tence of active dr mal nt enance dose (or

do<a’ pe pyed g9 thgt thafrug éOIE‘é‘fﬂ 4ﬂe§1@<§ cejfact & surfage of Ehpdpapmpptible
actdaiBrefr $dh 3h RisdFBnNiR) DEShedide &Qﬁeter]tgat@ aTelr} eﬂgug% to enable it
patient. Maintenance doses can be adm ni'stered at

| evebseashninserted ite ghe existing Catt}h:@r,l vduldinmegnteioing @8 Jnsidediameter

f.th
ngggllséar ?c?ﬁgha rr%sﬁo?mgéate rug so 1%10{1?' S(i6 o dgceﬁ w1tgm('ule gustmg

mai dameuaamﬁle:od:m&e tcctabln@ er ﬂ%trﬁgmhﬁﬁ@h l%hldh the@d Baelivered.
pr of essi o {1 that drug level is at
| east mal NH“H’P%W}H@E”‘“ dyfection enpplygnary symptomatic
adrgxpbsateab @ﬁ’dot(fx‘ﬂ{ a@XAERhEon dfPe RRPBIitichs t@)@ﬂ{e%\%ﬁﬁ&%aﬁ e
hour s begi nni ng at 15 hour 24 and conti nui ng at, for
ex FHrted bymgans ofperiodig bolis admipistrgigon, b contig@ousametered 0.
[ e
11 mfilon o 1TRIDREARRESrARIES. SAhalEucRl ARARHGref Y

ap pnlmlﬂtloatl gigbid rag, rfcﬁdama;ble,pfr 133‘09,@ o109 palferabTy; @041006 ug odihe drug.
ds desc above can .be car.r

O TR e e R R R R o0 B A eLal S L fligh doses.

or g}l SMpahY appEdpeibly afdtitebeiBith entheldelemhifsh by2éhe of skill in this
products (e.qg., infusion punps and tubing) that are

;ﬁmlﬁa fSieguengy ehpdmimpiratiom eancyei deteriaed bnene of skill in this
3k, ENn-4 ' r
o R KGO S S o
nratdwg lalad@fmﬂt%@is@lcp st dex. sln(thﬁrca@@dtapmg sdlmmstrhte@etreannent is
ﬂ?}lﬂgél ca&féd% effo e? J(i)guon él%{ué %{ g{yﬁe ulse ec'ho ic héegtrn%ent can be
pr oudum’dsaugknweads,lryonm[. mt@zemyea& drug mcelle size of

(Jl

-9 nm EX]%E? chromc andS acute administration can employ standard pulmonary
25  drug administration formulations, which can be made from the formulations described
elsewhere herein. Administration by this route offers several advantages, for
example, rapid onset of action by administering the drug to the desired site of action,
at higher local concentrations. Pulmonary drug formulations are generally categorized
as nebulized (see, e.g., Flament et al., Drug Development and Industrial Pharmacy
30 21(20):2263-2285, 1995) and aerosolized (Sciarra, “Aerosols,” Chapter 92 in
Remington’s Pharmaceutical Sciences, 16" edition (ed. A. Osol), pp. 1614-1628;
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25 catheters are the foll ow ng Baxter (Edwards)

cat heters: Swan-Ganz, VANTEX, Miulti Med, and AVA
wDeoitoe814Addi ti onal exanpl es of catheters thatPCHOSI964/006713

used for this purpose are the Becton-Di ckinson

Criticath catheter; g\rrowlnternational

th |t -
| uiicolmsanshale S HT 3(9&%54- Pl 1P ged ]ﬂﬁ)‘?’@a‘b‘ﬁ@h’é‘t]%f‘@l?ma% of

th Ps Jo): 3 5
AR R 5o Y S i
catChefeeance e the Ebhrpreedict 4etobelt prc &20pformslatibnsn t he

nmet hods of, .t he invention.can be identified b

dot or m ni Y ERcalsEs YGRS e Byef bt SPestieptsd b

sal trgfeencem cel l e size of the drug, under conditions
consistent with those that are used in drug
adRthsrsmbadiments are yithindhe fdlaVngflame event that a
patient alygady.ddsg@ catheter in place 5 that does
not maintain optinmal drug mcelle size, a catheter
insert that is nmade of a conpatible material (e.g., a
pol yam de polyner) or that includes a conpatible
coating can be used so that the drug solution does
not contact the surface of the inconpatible catheter.
Such an insert, having an outside dianmeter that is
smal | enough to enable it to be easily inserted into
the existing catheter, while maintaining an inside

di aneter 10 that is |arge enough to acconmopdate drug
solution flow, is placed within the existing catheter
and connected to tubing or a syringe through which the
drug is delivered. In the case of pul nonary bacteria

i nfection or pulnonary synptomatic - exposure to

endot oxi n, adm nistration of the conpositions of the
invention can be effected by neans of periodic bolus
adm ni stration, by continuous, netered 15 inhal ati on,
or by a conbination of the two. A single dose is
adm ni stered by inhalation 1 gg-24 ng, for exanple,
5-150 g, or, preferably, 10-100 g of the drug. O
course, recalcitrant disease nay require

adm nistration of relatively high doses, e.g., 5 ng,
t he appropriate anbunts of which can be determ ned by
one of skill in this art. Appropriate frequency of
adm ni stration can be deternmined by one of skill in
this 20 art and can be, for exanple, 1-4, for exanple,
2-3, times each day. Preferably, the
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drug is adm ni stered once each day. In the case of
acute admnistration, treatnent is typically carried
woei4fTei4peri ods of hours or days, whil e chronPCT/US2004/006713
treatnment can be carried out for weeks, nonths, or
even years. Both chronic and acute adm nistration can
enpl oy §t andg,dsifsH d&%‘éﬁhg%mﬂﬁé{ﬂdﬂ%%{hé?&ﬁ%l@n _
fornmul ati ons, V\,hl ch can be nmade fromthe fornuiations
described el sewher e herein. Adm nistration by this
route offers several adovanb for o ex#bRhg, rapid
onset of action byoa teri ng t ug he
desired site of %%{3 aﬁ hi gher M(CHz)QCHa
concentratiop non rug for nuloat Il'OnS(C}QS‘&_l

general |y cat éboi)l as bul i zed (S¥e,>e.d,
Fl anent et al. Dnaug Devel gpnment and | ndustri aI

Phar macy 30 21(20):2263-22 5, 1995) and aerosolized
(Sciarra, "Aero , ter 92 in Rem ngton's

Phar maceut ci ences, 16th edition (ed. A Gsol),

pp. 1614-1628;" 16 WD 2004/078142 PCT/U82004/006713 > 0ra

Mal ; 'Pe%-ﬂ Heb SOk - d and Newnan
et %9%%@3%5%3& ¢ Newaﬁgﬁ Frgi%m or Aer osol
STherapy," in Proceedi ngs of the Second I nt ernati onal

Conf erence..on t he. Pha ti,cal Ae

Cor ot o2f a8 orpigl BETRETE it fin (O SRSt R st @R hram the
her gbwp @rhastmgcwbm@ra&uagdlbxyan&oregﬁmylaﬁaEydr&iyheﬁene, propyl
enbodi nents are. wthin the foll owi ng clains.

cl a§3hatg, sodumysplfyjgysodypm tyoniiats: penet wmldm&ty 1 IA

co | ahfeﬁaﬂom bﬁi«em fbe formula:
nm%qﬁin‘aﬁ‘e %@Hgfduﬁl Bithi (RO Al eri Ay Ao g o H
1q 2)3 3 CH3(CH 2)s1, /\. o 00, _/,,_i (CH 2) 6CH3

3. The composition of claim 1, wherein said antioxidant is butylated

hydroxyanisole.

4. The composition of claim 1, further comprising a disaccharide stabilizing

15 agent.
5. The composition of claim 4, wherein said disaccharide is lactose.
6. The composition of claim 4, wherein said disaccharide is sucrose.
20
7. The composition of claim 1, wherein said composition comprises sodium

ions in an amount of 0.5-10 mM.

8. The composition of claim 1, wherein said composition comprises sodium

25  ions in an amount of <2 mM.
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CH30 ora pharnaceutically acceptable salt thereof,
and an antioxidant. 5 2. The conposition of claim1,
woberersiasai d antioxi dant is selected from t hePCUS2004/006713
consi sting of butylated hydroxyani sol e, butyl ated
hydr oxyt ol uene, propyl gallate, sodiumsulfite,
sodi um bhiras tdrhgkRion FPAAMN, QBEXGERROMiceliEtite Qgﬁiﬁlcompound is
hydr oqui none, ethoxyquin, dithiothreitol, an ~
derabQet7r¥%s. t hereof . 10 3. The conposition of claim i,
wherein said antioxidant is butylated hydroxyani sole.
4. The conposition of claim1, further conprising a
di sacchaf. denahahifiniakingg phidrmaageioil cofmposTtiva comprisiag in on
of cl.aim 4, wherein said djsaccharide. is | actose. . 6.
Th& EFHBBE N CBROYK: SimRhod MR B HaopRA B
IS sHefigse. 20 7. The conposition of claim1, wherein
said conposition conprises sodium ions in an anpunt
of 0.5-10 MM 8. The conposition of claim1, wherein

sai d coqpo&it ] -1 §8S ' ' i n_ ..
amount op S EReE HIRI5AREh S s el B tRBee s
9. cbhpousiipemgthedormafla:cl ai m 1, wherein the mcelle
size of said conpound c;s about 7- g\OI!’UBH 10. A net hod
of making a gake™yal i"cal comositi on 3:2@n'prisi ng an 5
ant i endot oxi n coppound, sai dHo g ,(‘,&@ﬂJ\S)'(mQ)SCHa

admi xi ng, S ( ;8?2058rrp unfifand ah® ahti Bxi ?]lcggtcH 11. The
met hod of ¢ PAk 10° rein said anthenddtokin

conmpound i S @0

10 ,ora

pharmaceutically acceptable salt thereof.

12. The method of claim 10, wherein said antioxidant is selected from the
group consisting of butylated hydroxyanisole, butylated hydroxytoluene, propyl
15 gallate, sodium sulfite, sodium thiosulfate, monothioglycerol, tert-butyl

hydroquinone, ethoxyquin, dithiothreitol, and derivatives thereof.
13. The method of claim 10, wherein said antioxidant is butylated

hydroxyanisole.
20
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conmpound having the formula: 0 0 0 . %0PQ(OH) 2 CH3O 0
O (HO20PC7""" "NHHO IIlH~(CH2)9CH3 CH3(CH2)6~~i 0
W@edCHAY6CH3 0 CH30 10 ora pharnaceuti cal | RCT/US2004/006713
acceptable salt thereof. 12. The method of claim 10,
wherein said antioxidant is selected fromthe group
(r:]o gsi stid I% ﬁfet}i@dfoyinaltifigia blyedmaxielyﬁtml Gcmhlﬁéitibm Ec}ih}i’rk%s&@ an
ydr oxyt ol uene, pr.opy. 15 gal l.ate, sodiumsulfite,
sodTHFRALtATIB SoMrParng; saifaniseqsh Cg@lp?%% e stepsef; - put yl
hydr oqui QR virg ARPeELHdBrox il oMb QirafS ki fluecdRBintion of sodium
derivatives thereof. 13. The nethod of claim 10,
whbydpxidgai d anti oxi dant is butylated hydroxyanisole.
20 19 2004/ 078142 RCT/US2004/ 006713 = 14. A net hod
> of rraki\/\ﬁuﬁ agg%%rglﬁ%%ﬁaﬂ'tdf étgﬁi?%egggp%é‘fsto?u lﬁn’con'pri sing an
anti end?ﬁ)zb)d)kimgaﬁﬁﬂlﬁmhﬁnttsaziigisdtwdm)ddcorrpri si ng theOI
steps of. (i i ssol ving.sal d antiendotoxin conpound in
an aqueewo‘gmﬂ&th%h‘}fspsagbﬂi‘ﬁﬁ?; hydroxi de; 5 (ii)
addi ng @) ditsRes i@k 984 s8i@Rin, hker to said sol ution;
(ii1) adding an antioxidant to said solution; (iv)
| ower i ntyixfeszp ity seidiseludien. uti on; (v) filter
sterilizing said solution; and (vi) freeze-drying
said solution. 10
15. The method of claim 14, wherein said disaccharide is lactose.

10

16. The method of claim 14, wherein said disaccharide is sucrose.

15 17. The method of claim 14, wherein said antioxidant is selected from the
group consisting of butylated hydroxyanisole, butylated hydroxytoluene, propyl
gallate, sodium sulfite, sodium thiosulfate, monothioglycerol, tert-butyl

hydroquinone, ethoxyquin, dithiothreitol, and derivatives thereof.

20 18. The method of claim 14, wherein said antioxidant is butylated

hydroxyanisole.

19. The method of claim 14, wherein said pH of said solution is lowered to
about pH 7 - 8, using a phosphoric acid solution.
25
20. The method of claim 14, wherein said freeze-drying step comprises the

use of a shelf temperature of 0°C - 20°C.

21. A method of preventing or treating endotoxemia in a patient, said method

30  comprising administering to said patient the composition of claim 1.

20



15. The nmethod of claim 14, wherein said disaccharide
is lactose. 16. The nethod of claim 14, wherein said
waele®aotdiar i de i s sucrose. 15 17. The net hod of PCI/a52904/006713
14, wherein said antioxidant is selected fromthe
group consisting of butylated hydroxyani sol e,
but y| at28d Usy df thx yaraosiéipeof ¢haimplyin thepreveatien orgrediment of
surfhtglnsodiun1thiosu|fate, nonot hi ogl ycer ol
terFJBd%y?' hydr oqui none, ethoxyquin, dithiothreitol,
and derivatives thereof. 20 18. The nethod of claim
14, wherein said antioxidant is butyl ated
hydr oxyani sol e. 19. The nethod of claim 14, wherein
said pH of said solutionis |lowered to about pH 7 -
8, using a phosphoric acid solution. 25 20. The net hod
of claim 14, wherein said freeze-drying step conprises
the wuse of a shelf tenperature of 0C - 20C. 21. A
nmet hod of preventing or treating endotoxema in a
patient, said nethod 30 conprising admnistering to
said patient the conposition of claiml. 20 WO
2004/ 078142 PCT/ US2004/ 006713 22. Use of the
conposition of claim1 in the prevention or treatnent
of endotoxem a. 21

21



