WO 2005/041566 PCT/US2004/034800 PHARMACEUTICAL
FORMULATIONS, METHODS AND DOSING REGIMENS FOR THE
TREATMENT AND PREVENTION OF ACUTE CORONARY
WHEMNERGMES 1. TECHNICAL FIELD The invention providesnagebo4/o34800
formulations and methods to treat or prevent acute coronary syndromes.
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and associated endothelial injury cause the release of mediators such as thromboxane A,

serotonin, adenosine diphosphate, thrombin, platelet activating factor, tissue factor and
oxygen-derived free radicals. These mediators promote platelet aggregation and mechanical
obstruction often leading to thrombus formation which interferes with blood flow and oxygen
supply. Persistent and severe interferences with myocardial oxygen supply can lead to acute
myocardial infarction. (See, Rioufol e ai., 2002, Circulation 106:804, Timmis, 2003, Heart
89:1268-72).

The mainstay of atherosclerotic pharmacotherapy has been chronic therapy to
prevent or slow the development of atherosclerotic plagues primarily by focusing on lowering

LDL or “bad cholesterol” as a therapeutic endpoint. Statin therapy, for example, has greatly
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Therefore, it is uncertain if analogous treatments would be effective for the complicated
plaques found in humean atherosclerosis. (Li ez al., 1999, Arterioscler Thromb Vasc Biol
19:378-383 and Shah er al., 2001, Cireulation 103:3047-350),

Yet despite the improved understanding of the pathophysiology of myocardial
infarction and developments in HDL therapy, safe and effective doses, dosing regimens and
pharmaceutical formulations for the prophylactic and therapeutic use of Apo A-I Milano or

Apo A-I Milano: lipid complexes in humans are still desired.



for the treatment and prevention of cardiovascular disease or related
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Prior to this disclosure which provides pharmaceutical formulations of Apo
A-I' M and specific doses for the treatment and prevention of cardiovascular disease,
mcluding acute coronary syndromes, atherosclerosis, angina, myocardial infarction, and
ischemic reperfusion injury, conventional atherosclerotic therapy focused on lowering LDL
or “bad cholesterc]l” as a therapeutic endpoint. These conventional LDL therapies, for

example, treatment with statins, can require months of treatment before LDL serum levels are
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has largely relied on surgical intervention such as percutaneous
transluminal coronary angioplasty (PTCA) and coronary artery bypass
graft (CABG). However, surgical intervention is often contraindicated in
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atherosclerotic plaque. In certain embodiments, a single high dose,
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A-I Milano:phospholipid complex or pharmaceutical formulation thereof, can be

administered to a subject. In certain embodiments, one or more high doses of the Apo A-I
Milanoc:phospholipid complex or pharmaceutical formulation thereof, can be administered to
a subject followed by one or more of the same dose (45 mg/kg) or lower doses, for exampie,
gbout 1 mg/kg, about 3 mg/kg, about 5 mg/kg, about 10 mg/kg or about 15 mgke. For
example, a subject may be administered two doses of 45 mg/kg and then additional doses of
10 mg/kg, Additionally, the oppose regimen of low dose followed by high dose may be used.

Of course, for acute disease condition the higher doses are preferably used first. In certain
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Milano:phospholipid complex or pharmaceutical formulation thereof and
then treated on an intermittent bases, for example, twice yearly, yearly or
every two years, as needed to maintain patent and non-occluded vessels,
and to reduce the risk of plaque rupture and adverse vascular events. In
certain embodiments, the methods for the treatment or prevention of acute
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interventions ars described hereinbelow.

In a first aspect of the present mvention, there is provided the use of an
Apolipoprotein A-I Milano: 1-palmitoyi-2- oleoylsn-glycero-3-phosphocholine complex
(Apo A-IM: POPC complex) for the manufacture of a medicament for use to regress
coronary atherosclerosis.

The disclosure provides pharmaceutical formulations for administration of



can be a phospholipid, preferably _
1-palmitoyl-2-oleoyl-sn-giycero-3-phosphocholine (also termed,
1-palmito)rl-2-oleoyl-phosphatidylcholine or POP C). In a most preferred
embodiment, the Apo A-I Milano: POPC complex can be a pharmaceutical
formulation. In Sa WO 2005/041866 PCT/U52004/034800 another
preferred embodiment, the Apo A-I Milano: phospholipid complex or a
pharmaceutical formulation thereof can be administered in a dose of about
1 mg of protein/kg to about 100 mg of protein/kg to a subject in need
thereof. In certain embodiments, the methods can comprise administering
.doses of t APo A-l Milano:phospholipid complexes or injectable or
ol e R FYATRE TR o bt
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syndromes by the administration of Apo A-l Milano:phospholipid )
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infusion. In certain embodiments, the methods can comprise
administration as a intravenous push infusion. By intravenous push
infusion, it is meant that the Apo A-1 Milano: phospholipid or
pharmaceutical formulations thereof are administered intravenously over
a short time period such as up to 5 minutes, for example, 2-5 minutes. In
certain embodiments, administration of the Apo A-I Milano: phospholipid
complexes or pharmaceutical formulations thereof can comprise a
continuous intravenous infusion. By continuous intravenous infusion it is
meant that Apo A-I Milano: phospholipid complexes or pharmaceutical
formulations thereof are administered continuously over a period of time
longer than 2-5 minutes, for example, about 30 minutes to about .3 hours.
Continuous intravenous infusions can be administered with the aid of an
infusion pump or device. In certain embodiments, administration of the
Apo A-l Milano: phospholipid or pharmaceutical formulations thereof can
be a combination of continuous intravenous infusions and intravenous
push infusions ("bolus doses") of the Apo A-1 Milano: phospholipid
complexes or pharmaceutical formulations thereof. The bolus doses can
be administered before, after or during the continuous infusion. In certain
embodiments the administration of the Apo A-l Milano or lipid complexes
or pharmaceutical formulations thereof can be in combination with other
drugs that treat or prevent cardiovascular disease, concomitant or
comorbid diseases or provide symptomatic relief. The administration of
other drugs can be concurrent or sequential. The methods provide for
intravenous infusion of the pharmaceutical



formulations described herein. Any suitable vessel can be used for
infusion, including peripheral vessels such as the vessels in the
antecubital fossa of the arm or a central line into the chest. In preferred
wenbsdineats, the pharmaceutical formulation is infused intedirarscepialigoo
or median cubital vessel at the antecubital fossa in the arm of a subject. -6
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administration of the Apo A-I Milano or lipid complexes or pharmaceutical formulations
thereof can be in combination with other drugs that treat or prevent cardiovascular disease,
concomitant or comorbid diseases or provide symptomatic relief. The administration of other
drugs can be concurrent or sequential.

The methods provide for intravenous infusion of the phanﬁaceutical
formulations described herein, Any suitable vessel can be used for infusion, including
peripheral vessels such as the vessels in the antecubital fossa of the arm or a central line inio
the chest. In preferred embodiments, the pharmaceutical formulation is infused into the

cephalic or median cubital vessel at the antecubital fossa in the arm of a subject.
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for a single, one-time use or can be formulated to contain antimicrobial

excipients, as described below, rendering the pharmaceutical

formulations suitable for multiple doses. In certain embodiments, the

wplranmacesstical formulation can be in sterile pre-filled syringasrars stayils:soo

pre-filled bags which can be frozen or refrigerated. In preferred

embodiments, the Apqg.A-l Milano: || i%complex is an Apo A-l Mila

hospholp oL i bret e 0GRl s P SZ08A 3 800
rharpreseticel lemivddimerisiaheapd MiintianoosphoEplictipithearapiégt isr Apo
doses i M&%@ﬁaﬁ&@&régfpﬁgﬂgswgggg}%%éko@,eaﬁﬁ MBAGSHIERl 1o aceutical

formulation can be in unit dose or unit-of-use packages. As is known to

formylptien sraidFivtodns intmrvebescesplibkarbssiovively reduvenrbercnsirgilens in
subje@Sa iRy 2 ABYRIRGdNeRaNqd atdheinvemtionR! Wé‘#@dﬁﬁ@eemic&l
(0]

o A3 TSR BT 5 IENHpAOEI DEF PR PBcH 8T CA

to untherld 85 0wigdet Apoadh-IMilatdnpiateifinsmas caneunbibaiedmiriatesset 2an

be adfELOLAPR AL IIRNO 0.8, 70 kd sublect The unitcan be, for, example.
a sterile single use vial, a sterile pre-filled’syringe, stetite pre-filled bags
(“maiitenapiggipseiks) and the like. In certain embodiments, the pharmaceutical
formulatiog £aR e & Yalkefsb §6.Racka86. ARG IROSE.OL A ity
. . the an, a unit-of-use package is a convenient, prescription siZe, patient
1scherRlg @SPETHSIAD MR To P dhrisctgisaaisd by FearAticat éoprpliions ox doses of
Apo HitOT45Q RASKAAR COINRINSBiP RAT A aekHCA TOr URHRO AP SRuRINO UDbses
ary for a typi tc{eatment interva}]ﬁ%rcggduration for a given
i

g Is BFhBRR S HUGH Pesvite foPamitorBeePhatiggE

necess
uselYy 8?c§f?o‘ﬁ?$ﬁ8%8%‘%
compifscaphaiinacdticahfowtitatien desrratisingcioriexampiensApothe hidiaaocan
compPIORRNSNRIC, Somplexiin.an amount sufficient to-isat a0 2Yerpge sized
adult- male o emafepw?fﬁli?mg g 6?§3&)po AP A protem '
phosphoiipidrougtieonte desekfipbons] wedlesoBhastd Uhinglgsd padkegs dedy

weigheSh r%B?c‘i’c@QPé’&%‘&H{fé&E{Vﬁef ¥eHoseRALAR ! Milane-Rhgsphplipid

complex (available in a vial or pre-filled syringes). In one embodiment, the

rhargagielfcaOPRERRIGE eaedrprstMisnarrhasehatalepnplsisha dose of about
16 meQY igine: therdpreA th Milang:dahesphnalipis GamBeXdas3BnrivRAte

.sufficient to treat an average sized adult male or female with a dose, of 15
adm%ﬁ&&ﬁ@&ﬂﬁ% ﬁ&%ﬁ&éﬂ@f@é&ﬂ?ﬁ% #ég%ﬂ? it %%’b?ﬁi%ﬁ?%&ﬁmgse
compbiskilh spébdiadodaiitirdosemgisciibachthergittzrecbasdddméhne the methods

o A s AR A S AR
phosghelipid epbthel arforeiiatidrseisbibbts henlgikgaldprovédies alvd sebjedty
incluf3d R USAIMENL OhaCHIS.COF N A BUNEIAMES m&‘&_@m&%%@&t SIS, the

to, instructions for use, dose, dosing Interval, duration, indication,
45 mgbatAqrsdienbemsed alone or in combination with the 15 mg/kg dose for the treatment
or prevention of ischemic reperfusion injury.

The pharmaceutical formulation provided herein comprises an Apo A-I

Milano: phospholipid complex of suitable pH, osmolality, tonicity, purity and sterility to
allow safe administration to 2 subject. The pharmaceutical formulations can be formulated
for a single, one-time use or can be formulated to contain antimicrobial excipients, as
described below, rendering the pharmaceutical formulations suitable for multiple doses. In
certain embodiments, the pharmaceutical formulation can be in sterile pre-filled syringes or
sterile pre-filled bags which can be frozen or refrigerated. In preferred embodiments, the

Apo A-] Milano: lipid complex is an Apo A-I Milano: phospholipid complex. In more
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warnings, precautions, handling and storage instructions and the like. 4.
BRIEF DESCRIPTION OF THE FIGURES Fig. 1 provides the acute effect
of a single dose of ETC-2I6 on serum HDL in normal male subjects; -8
wNID02005/841866 PCT/US2004/034800 Fig. 2 (A) provideeamustonizedsoo
pullback of the NUS imaging catheter beginning ata distal fiduciary

prefeSRRGILSHRL aii:iQE g @il?aggggi%%ii%i% (“Z ) Ahe Laimay,of

the catheter is illustra ed In the an prow esa
PO PCiepresentative cross-section of the vessel obtained every 0.5 mm until a

proximatbreneh isTeaahedisFife grtkh % providesramintermediate | in unit dose or
roSs- -section of the vessel Fig é rovides the distal branch in the

unit-oRHSSPIRSARSS 1y 1 FRSTRIGI TS @ééﬁ&ﬁ#é#ﬁﬁ%@aﬁ@g%iﬂ(@)’ms
deimpymﬂdemgmemmmﬁaigstie guefaby ame: (l bihvbds bigha xiﬁ?érﬁf@viﬂe&&aq@r 2

lumen rea iF g sth alculation oft maX| é? rom
uny a0
o B R R B G £ 67 Apo

A-I Milenepifotsm thve pedaof. tﬁerEEEMJ;plEJ ghed 18P pme\nﬂéecazbéeéuaeou rageofs an
amouﬁt Yi%%%%iﬂﬂ&t@ﬁt%%ﬁ!g%% geeipgrETCi2160and hig. 4 @e%m'&%%e for

follow-up image of a vessel in a patient after receiving "ET
examplth 8rfBcHBE ¢t S ctistesie Bra- Bl 3srings 3stgrike wiredBligdinendsge

piggylciig dmes aea. FIG. 5 provides an example of a protocol wherein
isolated rabbit hearts were treated with vehicle or a rotein/ id complex

of the inVERTGHY BRSO T i BB HE A REC b1 o6 BreRIZEe
packageeaétme kmﬁﬁetammg/oihsmmm&ryateraquﬁteﬂiumoﬁh@e % pwﬂmm

[-time mo itoring,of car. cti n co e ted. fro icle and
el e e b e e S o E
umm@-mpmtésgm@mmpc&ah@hamgeem i@siumémmwtaardwempedcp$w8ifne a
typlca(iLa}éQtE)eiR ﬁ%%%ﬁ“&%ﬂ&?ﬁﬁ DefoLe, 19&1&'&1%&”%‘i?efﬁﬁétﬁgdg‘&ﬂ‘iﬁ%ﬁrﬂrfemmn

global ischemic arrest and 60 minutes of repertusion; FIG. 9 provides

provide App aralliteimige BarkneR (e tleumascentCa; é@t@ﬁ&aﬁmﬁ@rqumﬁmph
Apo Aspiates saphikheartsReiartediint e AllerRminuies: ah alebale sized adult

ischemic arrest and 60 minutes of reperfusion;
male or female with 15 mg/kg of Apo A-I Milano protein intravenously once weekly for 5

weeks. Thus a unit of use package as described above would have five doses of Apo A-I
Milano:phosphelipid complex (available in a vial or pre-filled syringes). In one embodiment,
the unit-of-use package can comprise a pharmaceutical formulation comprising the Apo A-l
Milano: phospholipid complex in an amount sufficient to treat an average sized adult male or
female with a dose of 15 mg/kg or 45 mg/kg once weekly for 6 weeks. It will be apparent to
those of skill in the art that the doses described herein are based on the subject’s body weight.
The pharmaceutical formulations can be labeled and have accompanying
labeling to identify the formulation contained therein and other information useful to health
care providers and subjects in the treatment of acute coronary syndromes, including, but not
limited to, instructions for use, dose, dosing interval, duration, indication, contraindications,

warnings, precautions, handling and storage instructions and the like.

4. BRIEF DESCRIPTION OF THE FIGURES
Fig. 1 provides the acute effect of 2 single dose of ETC-216 on serum HDL

in normal male subjects;



FIG. 10 provides temporal changes in coronary perfusion pressure (CPP)
in isolated rabbit hearts before, during and after 30 minutes of global
ischemic arrest and 60 minutes of reperfusion; -9 WO 2005/041866

wB@nAdS2604/034800 FIG. 11 provides lipid hydioperoxidereomtsntaso34800
tissue homogenates from vehicle and ETC-216 treated rabbit hearts

subjectedyig gl %Q?' i%%?c%%cmao%%e@éiﬁ%%ipg%%%e %ﬁl\.’%‘?&%{l 00 minytes
reperfu5|on, FIG.’I provides electron microscope images of cardiac

begipainie sdivipldiiurny vonididbinCETC a1 ettenoaiil Praasis(SHGAN The
patnBEQMdes 2nadditionalrelacakns gipgesent invention wherein one

pretreatment was administered prior to the onset of ischemia in the acute

administritfort GroRie Ak frsopremEatiRsHreswestcadhiifstarer priaingd

everih® PRSCUAAISGheMiRINheE M eRishadministration group; FIG. 14
termination. of infarct size; FIG. 15£ vides

provides a.protocol for,de ) r

arot el O SRBR e THEPEC 6 SR SRR R e at

risk percefigal [} yervidelelin dalnlitsdiclaiedhoivd@’d.enageute treatment)

or treate ice (ie., chronic tfreatment) with ETC-216 (100 mg/kg) or an
o proaee e e

equivalent provides-an additional protocol of

the presehiginy Eptiprevidrsrbineribiisirsieopeatbeane (BHMAY to the onset of

ischemiawgme(ig%grc\/@a@%@mgg A2£r 10, 3 or 1 mg/kg of ETC-216
(Group 2); FIG. 17 provides infarct percent of area at risk, infarct percent

of left vehtticieDArINEEs AbsieN e DD IR PRI HomAiRkasH
meaéRiRAits featasRAGH (hecrofciderisaatmenty withulkes3renl thagikg 6f the EEM;

ETC-216 jth ivalent vol f - itol yvehicle for |, .
 cach ool g AC I S SEIT O SrigEe i TSI THesEARire
ETCshbtesterol; FIG. 19 provides an additional protocol of the present

invention wherein a_single treatment.of vehigle TC-216. ) ‘e

mcministeh TS 2 B s U e A Rrr ecciing
ETCapLbF (The 20hproviclarsdrfenice sy om dildrehdimak, witardtpaizentcdange in
the IMERYigle, and area at risk percent of left ventricle determined in rabbits. 5.

DETAILED DESCRIPTION OF THE INVENTION 5.1, Definitions As used

herein, thBHBIIOREAGdeTAsSSRBIPR Q& tHEtesRbSE: Hh dxiing, tabbit hearts were
treated with vehicle or a protein/lipid complex of the invention (ETC-216) prior to the onset

of ischemia;

FIG. 6 provides creatine kinase activity in coronary venous effiuent;

FIG. 7 provides real-time monitoring of cardiac function collected from a
vehicle and an ETC-216 treated isolated rabbit heart in the Langendorff Apparatus;

FIG. 8 provides the temporal changes in left ventricular developed pressure
(LVDP) in isolated rabbit hearts before, during and after 30 minutes of global ischemic
arrest and 60 minutes of reperfusion;

FIG. 9 provides temporal changes in left ventricular end-diastolic pressure
(LVEDP) in isolated rabbit hearts before, during and after 30 minutes of global ischemic
arrest and 60 minutes of reperfusion;

FIG. 10 provides temporal changes in coronary perfusion pressure (CPP} in
isolated rabbit hearts before, during and after 30 minutes of global ischemic arrest and 60

minutes of reperfusion;



The terms "treat”, "treating" or "treatment" refer to a method of alleviating
or abrogating a disease, disorder and/or symptoms thereof. -10 WO
2005/041866 PCT/US2004/034800 The term "therapeutically effective

wamaisntigefers to that amount of Apo A-l Milano or lipid conpplex©hes/o34800
pharmaceutical formulation thereof sufficient to alleviate to some extent

one or Meke;o he s of.the con |t|on or disorder.bein treat]g
The terms %rgéé’n?d Sre HASP g ?I%Fe\a’/gﬂ mrneFSF‘fo kéoﬁ’i RGeS o

Vehi@ﬁr‘ﬂﬁgﬁ&@t%jé@mrabbumqsa@mecHMeB@ﬂdfmrmﬁmmsmmutes
foilotge&%gfémg@g}eﬁggm@ments the terms "prevent”, "preventing" or

"prevention” refer to a method of reducing the risk of acquiring a disease,

disorder &Hd/drRipHsARIaHE R BHoTHEcRS Tagre S yRIdiRsany setrotemvples

fromevelidiRt a8 TETT O thatamornbRitheApo A-I Milano or lipid complex or

pharmac%fél{J ?l formu(;atlont reof sufficient to result in the prevention,
onset or fetirtariE a1 BAE BIHGRS RIRTREBRY BreSBhUGHER diatiRpre

pretioefngntrestedmTiistdardmps cwemqrmabyﬁymmmeshwfms é.ﬂaﬁﬁia&aaisn
a0 e B S R B o

arctlon or as provide erna Classification oF DiSease
admyusBRIPEISDID) to be superceded by 10th version (ICD-10). The

myocardig}nfarcinsariesRal Wikt iheu.ap Ssseqment elevation

on electrocardiograph. The term "ischemia” refers to local anemia due to

mechaniddfor'Bisieyieat i meincaesns o asp aspskrrimp s catendafis
ventﬁEl%tr&ﬁ'%iﬁ%&i@!&p@f&%ﬂ@éﬂ@ﬂ@%ﬁ&l@%leﬁéﬁt&{ Hhedyiondasiieply.

e term "myocardial ischemja” refers to in culatl of blood
ma%ﬂfﬁé%%ﬂé AP 8%&@%%?&2%&5%6?3%%&%%}% e
equitefent isdinamid vepetbusion” refers to reestablishment of an mcreased

. amount ygenated bloodto the fissue. The term “cardiovascular
Giseases” St B Ram A B B el IR e R MR e,

rabbdﬁswm@mﬂﬁed@myd@ah@l letisieifaf ctibamia bitidhow Forrarshisyn (eoene, 1) or 10, 3
or 1 ﬁ{@&@gp@f@sﬁ iﬁ;chemlc reperfusion injury and related disorders.
The term” surglca intefvention" as used herein refers to manual, non

pharmacEitid bPEIRAFRCRRTSAR: o el Tifte MERRLRFESRUSE it
ventflagnegtigesag g@é@gﬂemmm@ma@@émﬁaémm AR deBe (..,

o SRR O, T S onOe Dol S
manfﬂdiataatoletfte jsaw:sgmbarms or epigastric pain. Chronic stable angina is
pain in th%l@el%tp%@ es emporal changes in lipoprotein unesterified cholesterol;
FIG. 19 provides an additional protocol of the present invention wherein a
single treatment of vehicle of ETC-216 was administered during the last 5 minutes of the 30
minute ischemic period; and
FIG. 20 provides infarct percent of area at risk, infarct percent of left

ventricle, and area at risk percent of left ventricle determined in rabbits.

5. DETAILED DESCRIPTION OF THE INVENTION

5.1. Definitions
As used herein, the following terms shall have the following meaning:

The terms “treat”, “treating” or “treatment” refer to a method of alleviating or

abrogating a disease, disorder and/or symptoms thereof.
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radiate to the jaws and arms of a subject that is induced by exercise,

eating and/or stress and is relieved by rest without recent change in

frequency or severity of activity necessary to produce symptoms. -11 WO
w20e#041866 PCT/US2004/034800 The term "pharmaceutreat/us2004/034800

formulation" refers either to a composition comprising Apo A-1 Milano or

an ARo Arikanas g RTIBIEXANA.2 slable diuent.carier velidle, ar,

excipients suitable for-administration to a su Jec?. This term mcilli‘}des, ut

Milang ¢idinithreanis opaplsaresraiidadifnopitan chepdsulivieastdedevilbdo some
extenDEHOWr hBR R 'ARRNO SISl SIRiRtVE [REMHeROIRG A4,

approximation of plus or minus 20% of the nominal value it refers to. For
the field oltHTEHsSIGYERE - tIHEISHEPBT S ppIoeRtiioisEnapbgd of
barringniesk] thefmileipiprcifitiathsstaieaie quire B lighterARgR.oT e (RMin

"label" refers to a display, of written, printed ic matt t
e S S s o BT RaTTTE I v R A0 Of
reducttisﬁha_y'@& ofraquiaing entizining dsphiarmateutjcafijoastiieragient. The term

"labelingyefers ‘%z%%ﬂ%%'&eﬁ%d S WIleN,Printed or araphic, matter « o

upon any article or any of its containers or wrappers or accompanying
A-l I\@Eéﬁ arfieTs domndsaaibamperskisgieionsatetivis theetimaiflides tapesuin the
prevelARHUSHRRA! RMREACCOMRARYIRL 0L AR KD RERRBINEAA being
pharmaceutically active agent. 5.2. Methods of Treatment The invention
t1"%&/“36rovides.methods and formulations for the treatment or prevention of
acute coranasnsynadiomesninedignnstaiiiesad oivennl Gegmentuch as

levation ocardial infarction and non Q.wave myocardial infarction.
st e o A R AL AL Sl oA TS B Gy bect
Interriéireir BkwsibecomieidisinedByappliciiiisSptcthe stpatezdtanid™ version
acpRIE Yo SE AGHIE; SRIRARY SY QQE%H%%ﬁﬁ?&%ﬁﬂh‘aﬂt%@Ee"@ﬁ’e‘?ﬁ%ﬁc@g&%o
a framework has emerged which has reorganized clinical presentations,
electrpeiifiegrarld acute coronary syndromes ("ACS"). Id. Acute coronary

syndromgs; ¢QMPRSS HRSTARIS AN HBA - AVE BRI RA TR ME Mgicaily
) elevation myocardial infarction and is a major cause of morbidity and
inducgte 8P Al B AP WtHIT AR SR EE A L LR P et ing or
disruffoat)eeragiendeipbl 2 008: Cietiationn il 1298maOIRIACSH igadbouate
.__Jischemic discomfort that presents without ST, segment elevation. on an
cireulgionof oad e hsmye g ity oSS DTENIPRS BT G,

wave anthaor:)“adeermyeraltiaiohfefeton rédabimhresd Sranimuaiced
moﬁ%&?%&?ﬂ%ﬁ%%@@%@%ISIJQ. Heart Disease, A Textbook of

Cardiovascular Medicine, 6t" edition, vol. 2, Braunwald et al., eds, 2001,

W.B. SalirisisnCerrbariscplandienseiayefers to the heart, the blood vessels and

the blood circuiation diseases such as myocardial infarction, acute coronary syndrome,

B

atherosclerosis, angina, ischemic reperfusion injury and related disorders.

The term “surgical intervention” as used herein refers to manual, non
pharmacologic or operative methods. Surgical intervention can be for diagnostic, radiologic,
prophylactic or treatment purposes.

The term “unstable angina” refers to a change in frequency, severity or
duration of symptoms of chronic stable angina, such as pain in the chest that can radiate to
the jaws and arms or epigastric pain. Chronic stable angina is pain in the chest, which can
radiate to the jaws and arms of a subject that is induced by exercise, eating and/or stress and
is relieved by rest without recent change in frequency or severity of activity necessary to

produce symptoms.
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The methods and formulations of the invention provide unique and
effective approach to the treatment of atherosclerosis and acute coronary
syndromes. In the methods of the invention, Apo A-l Milano: phospholipid
weprplexaseor pharmaceutical formulations -12 WO 2005/04&8662004/034800
PCT/US2004/034800 thereof provide a non-surgical therapy that

reversesjic paltophysiologic,asis of the disease rather than prpide
symptomatic relieft. € metnods of the Invention provide adminis raﬁon

compgping e iviiilenapora Andilaridvblosphvliptdroplmphed espiterindidetical
carrisfotalations theranf thatprouida R therapy whishpremates cholpsterql

. efflux, reverse cholesterol tra_ré%)ort and reduces atherosclerotic plaque.
is notKmHst i ey BEIRIA Ak PRiessemassiHenesedasse g P Ao Milano, Apo
Al |\_/|i|aﬂf19ieﬁ51@§2|§!§ﬂi§i¢fi@f@@éee?(r%ﬂ{?%{éiﬁﬁ%ﬁﬂlﬁﬁkléﬂfﬁﬁ%@%ﬂﬁiﬁiﬁ@ﬁfm
.mimic. ction that promotes cholesterol efflux.and reverse
or iy AR HN G AFEREH, TR L8 B ok G5 AR S AP Levelof
approathetasciesptioptaguen  Fhalinvehiidn sproifidelyeethodsgiord heitieatment.
of acute ary., synd In,preferred embodiments, Apg, A-1 Milang:
phosphoﬁg?rgé;r%lmlgl%geg%%}gpéﬁaar%% igﬁigﬁg%ﬁﬁ&%%ﬁsoﬁ erg?) ,Ie{lsa e upor
the inghoedidtreapifeiow ofan BE e iinsteredeinbg dosenmaiboutdispigyed on 2 vial

conta{ﬁr;%tgiB}[alggﬁge@g%fyl&%pggéa{ptein)/kg preferably a dose of 1 mg
(protein)/kg to 50 mg (protein)/kg; most preferably, 15 mg/kg or 45 mg/kg.

Applicant§hisve shewieharltreiddehbsuyl stbesra iepdumisoreinaiic
maﬁetqlggat@@wﬁwg&e@&@bw&i&@ régﬁtiliﬁéﬁs Qk %ﬁ%&ﬁ@bra@%ﬁxﬁ@ﬁ?ﬂ? Yuch a;ticée, for

syndromes as described |n detai| herein. The inventi vides methods
cxam AR o BHGHEN RIS EORSHAR) SR e SRR e o
assochlleViaiiba crraieliofatipieohibestigils ectsymptoms of acute coronary '

syndromes. In certain embodiments, the methods provide for the

treatme_nal.?.r rqﬂg&{h gfﬁ%g% tatherosclerosis, In certain

embodiments, the methods provide for the promotion of cholesterol efflux

from affeciednyeriieidrpyidepainonboifromalatiramietiegesrotnd erfor
prevem%i? mRelioR.AfsyerarchelesiiabirRnsRoNmid Bne eoTedimaentitheton

methods provide for decreased atheroma volume in an affected vessel. In
myocggtiali P EBEURRGARS they X FractRe RSB Holo iR tERP R ARSI

the pheliRaeuGan hedeteivainedcabedasssibedvhbeeinddiyrintiay ascutdticants for the
uItrasoC{md gVUS) #n certain embodignents, the methods provide for a

treatmiRnt A RISNERRT SEATHE GOTORRE 0P A SHEkted vessel. In certain
embodiniests, theumethoa:grodide, fofrandeersabes it al/elagehas
i ' I vV ' imepts,
reor e o | 2
Acutgsitonesssyndeeres s SRMIGeH HeTRbBlIGHBIHALRbYS Brovidorof & Hestese in

elevaRlAOMSRIHME IR leRst PR ReNh AR AreAm e AN e MBALiRe BiS. dh8y
methods Erowde for a decrease in the greatest percent plaque area, In

a.
withip ghe e AR B PR B SSEROTRIBRY Thefea00% Crrculdtion 101 598-

603). ACS is an ischemic discomfort that presents without ST segment elevation on an
electrocardiograph. The ischemia often develops into unstable angina, Q wave and non-Q
wave myocardial infarction. (Antman and Braunwald, “Acute Myocardial Infarction” in
Heart Disease, A Textbook of Cardiovascular Medicine, 6% edition, vol. 2, Braunwald ef .,
eds, 2001, W.B. Saunders Company, Philadelphia).

The methods and formulations of the invention provide unigue and effective
approach to the treatment of atheroselerosis and acute coronary syndromes. In the methods

of the invention, Apo A-I Milano: phospholipid compiexes or pharmaceutical formulations
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mean coronary luminal diameter in an affected vessel. In certain
embodiments, the subject receiving the methods and formulations of the
invention, can have decreased angiographic lesions as compared with
WoUlbjsatsl $16t receiving the methods and formulations of the PEVEISEERA/ 800
certain embodiments, the methods provide a regression in pre-existing

theredieﬁfg{}]ﬁe &ﬁo\é’%?%? 4’%@%ﬁg-%é#r%gggl%gaﬁﬁggﬁﬁﬁ?ogﬁrﬁﬂs of th chsease

embodiments, the met ulation prowde

rather {b#iaumigdp sterignertisidiEed) uEléfaIw&@éﬁ of thairtsniing mrate%yd@ﬂaﬁ‘rmhon

of ApRoclugacivesssh Anraariain: ﬁlﬁﬁ %Hﬁﬁ@%ﬁﬂﬂéﬁ%ﬁ@ﬁaﬁﬁ&éﬂmal formulatlons
Milano:phospholipid complex of about 15 m%eég to about 45 m

thereqd {0t R e v AT SeRA LRSS A SRS %%f@é’ffo’f?"B’FsﬁtS‘%ﬁFQ‘%‘ﬁ
uanspamﬂdl‘éﬁ\meﬁbﬁidtcﬁc@é&%.clp}ﬁgﬁalW&ﬁﬁi@@ﬁﬁ%ﬁ&ﬂd&@%ﬁh ehé@@ Als
beheve pho&qlﬁl gn? C}g %e El%.tl)c? y 15 ab 8“{?’5 Utrcr%?gég ageltlticgtl

V|de OF & rediction T ih atheroma voru
formulmrﬁzls about0imin 8 foncidooult BRIt hvroumm iekkodihedints doboytire

choleé%é}gl'%cal%[ﬁ‘p%aﬂggsaﬂﬁé% ga%ﬂﬁﬁaexaﬂé @Q?%ﬂéli@ g{ﬁ&aggcl%%tpf'ﬁue

mg/kg provide for the reduction in mean maximum atheroma thickness by

about -010BguYFAtie-Trovddepinetindsferdhssedimen ofife Feewioag brovide
syndré@kdherl gatrment &B@wﬁeﬁ@%@m&m@@m%munﬁﬁt&w&%% or

symptoms of acute coron drorl%@% In one mbodlment subjects

pharmaguicafarprlalingg e 8%8?’?5 AR dRhdese of
aboutpaﬁg@rbambwkgttq a%mﬁmng Epigssirie r;ﬁgibmbrmmmﬂms shdrtness)dife
o 50 bre th{S di )i)hore5| nauy sba rgd/or vomlwgﬂ 1anxth d|m nt tfHat
o 50 B R L R e

the theschibitingrsigfs, @ﬁﬁammdmslbfmmd bmmxbmwf&mé@m or a‘ﬁ nsk for
acute %8@%%51%2&&%%&“&'&?&1%85‘?10&5%959{‘89{ am ("ECG" or "EKG"), 'such as

T segmén t elevations, T wave changes such as inversions, increases in

creatine ThinisEHesmayidspBaRads i et prbee Preffging of acute

comgﬂﬂ ?9@%% thedmathoads previde fee presentionief ﬁgﬁ%ﬁ@r@p@ms of acute
' romes in subjects at I‘ISk for dev ljglopl ng cute ¢ g syndromes.
POARA G RIEE forEs

coren%bﬁ&figﬂams&%waeﬁam@ DS LY BT 824,
reducHbOUL %&Wtﬁ@oﬁ@ﬁ‘dk:éﬂz&bﬁ%ﬁ@m&hﬁhﬂeﬁﬁ okt O aroutddmorthe

promcg;lé)nug)g %XP @{E,Sr(% e?lgue) SUb %fégtgv it a aﬁ HX i tory Ofoo%ar%jelgt\éaﬁncm thods
isease or genetic pre spos b CATdibVASCUlAr disease. subjects tha
provifiaite thiatretestity pbreeersrorhakesitivletaosyet. om@nmmbgimmiﬁbaw@pds

prowglﬁ/ had a previeysmavacaidial intarctien e Undersiond RY SBASe R the

In the art that the actual dose of the formulations of the invention can
affecigdneeonhisHe PROISHY, WeTYhtARGEOBavEHE s PAthRsSbRBedubjdetctied
herei)MGPRALR ALGARGRRMIAMITSAIS! qanrdiineABSIRRAKEHE A EXRITPIGVIB for
a decreladserzlg total plague volume of an affected vessel. In certain embodiments, the methods
provide for a decrease in the average maximal plaque thickness in an affected vessel. In
certain embodiments, the mefhods provide for a decrease in average maximal atheroma
thickness. In certain embodiments, the methods provide for a decrease in plaque volume in
least percent plaque area. In certain embodiments, the methods provide for a decrease in the
greatest percent plaque arez. In certain embodiments, the methods provide for increased
mean coronary luminal diameter in an affected vessel. In certain embodiments, the subject
receiving the methods and formulations of the invention, can have decreased angiographic

lesions as compared with subjects not receiving the methods and formulations of the

invention, In certain embodiments, the methods provide a regression in pre-existing lesions.
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subject with compromised renal or liver function can be treated with a
dose of Apo A-1 Milano:lipid complex that is at the lower range of the
about 1 mg/kg dose (e.g., 0.8 mg/kg or 0.9 mg/kg). A subject with severe

wactigeprgary syndromes that is obese with good renal ang-ixggiunciiamn
can be treated with a dose of Apo A-I Milano: lipid complex that is, for

xample, at the upper range of the about 10 /kg dose (e.qg., 120 . .
In °e‘%r%1&ﬁ§i’ff5nr%’§ﬂa§%%@i%Wé%&fefaﬁ&%gg{%ﬁu%%%a Yigs faipshieving
pﬂt@nmg?kgl} m@uﬁh@ﬂ’&g&addvthmiﬂtm)ﬁifglpmw of thelfdedutatidns described
herein hﬁyseﬂgﬁgﬁﬁﬂgame&%s?aoggse_&}évr& 10 Aghigye.) bnst%@tﬁh%edd%%ﬁ? $for
These doses achieve a range of circulating CONCentrations that inciide

aboutth BH&EHOE HES hing/ka BerElstAdeiskerd beresit afiofifoa Thiadrmasdtioion
of abdtfoXidedsuetheds Qifiealing, onPreMeRlNEHAGHIR GO R L SKRdrRIpes

with a dosin%administration schedule sufficient to treat acute coronary

Milangprinedrincsalseef rhotdd Brede i phaihferngrkesreyide for a reduction

in ath@lk‘:&lﬁedfiﬂ\ﬁﬁ&flie&)ﬁml AN ilBpe: 1 phashhoebpid compblex Mout 5 mm®. In
.pharmaceutical formulation thereof, as, described below, can be

certa S 5o BoanbP ) AL Bueny BH SR A0 RoRk e

aboutalfout fogamodidais, tebeditewernn hday s)aiboutenbeyotd dyslkadsotiy every

ahout LARYS LAROMt £y, 8-10 days or about every 11-14 days. This time
period is also referred to as the dosing interval or interval. In certain

embodinfeAts Bvevadiegtinkematiosls peddefpmitrinaaeiosscioprtmiary
syndrSMRBir dutRentbseyery 38 b 8F SURE: SR hsiRieRIted

embodiments, the Apo A-1 Milano, lipid complex or pharmaceutical

embofi AoV HTer b PSS HE SR Oh SIEPEEP B G TXRsAr dir dssRentip o psfance,

pain ienhbedinenis, adm]nisiagioneirdgenirhiilanaisphiesphelipibeamplexes

g hor ;s)harmaceut@al form Iatiops th%rleof C ndbe a.ope timtﬁ %dminis ra%ion.

A erbodimen 1'si,ngblrr111ir&11|ns EVTOR gnuélgﬁﬁnueer?gr SHoET Wee r,

treatnaiyd of 2ewte eksodrp uyBiweerksy aibpuat dewebkiscabhout Bdwekspabolinéite
/- - No] ¥ »

coronty EMTARM BRI BRBML AR e AR IR X e

such gh & H sty Ui igtaiO e ANTRYA CHERELOTHOT SUIBIROHOTh IRSTeReRs Sihgreatine

kinas@%@fﬂ!%ﬁ&ﬁ&@%g@@e%@&o@fn.example' a pharmaceutical
formulation of an Apo A-l Milano:; phospholipid complex administered

about evEr§»F SRPSTBRHI0E B ARSIV s S PEYHOIGH R ARG fgronary
syndré@sing nlsjesd eanseabtidueisipmidientyraiter abattobdvaekieckan risk can
. xample, a subject can treated o eek for about 52 weg d
et e A L T o S A TG s A, Bt S0,
aboutpréfebred Enidedingé ntsatadhfifigteatioNagt A phartassbiidamiornsitasion

cardh%)?g]ggg.sri H%é%?eooé‘ge%uhﬂé%%gs X BMI% %agmigeﬁiﬁrﬁﬁ%e?gﬁ&'e&sdﬁ&?have

out 5 wee g administration schedules using various

diabeieshigaricasions mrliptFatshsrded wighinitreditspe Bhevs Tdanpristiass
myoc@RBLReBIein.

It is understood by those of skill in the art that the actual dose of the
formulations of the invention can vary with the height, weight, age, severity of illness of the
subject, the presence of concomitant medical conditions and the like. For example, an elderly
subject with compromised renai or liver function can be treated with a dose of Ape A-I
Milano:lipid complex that is at the lower range of the about 1 mg/kg dose (e.g., 0.8 mg/kg or
0.9 mg/kg). A subject with severe acute coronary syndromes that is obese with good renal
and liver function can be treated with a dose of Apo A-I Milano: lipid complex that is, for
example, at the upper range of the about 100 mg/kg dose (e.g., 120 mg/kg, 119 mg/kg, 118
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The dose of Apo A-I Milano: phospholipid complex or pharmaceutical
formulations thereof can vary over the duration of treatment. For example,
a subject can be treated with 45 mg/lcg of a pharmaceutical formulation

wof AapsApRdé-| Milano: phospholipid complex once weekly farcgvesksanghe
then treated with 15 mg/kg of a pharmaceutical formulation of an Apo A-I

0 f th
g O OF b SHER T Ah R UGS eaa R e e
showmteiﬁ Vﬁa@m@/mee&mmqm@e%mmwmmmmwﬁf a
mrcul\:[lﬁﬁg% ﬂ@éﬁﬁ@t ggg{h%?ﬁ%%ugg 'ig]&ge%c%tgq’gt see %tl gnséjcb egre WI{hlnl?}: enefit

reduced atheroma volume and increased vessel lumen
profil§cope of the invention. The methods and formulations of the present

Inventlorrﬁeqhbelaeﬁgﬂwmmw&@aﬁﬂé% E&W&% E&ronary

before, during or after surgery. Suﬁglca intervention can include

SYRATgRGOBI B R B SF AR SAHBI S ORISH KHErs BaSSgRiRy syndromes.
in a s(GAB &) neal oNaryaRgIEeFaP Ty, dm@iﬁramm&mswl @@stgultmﬂam

P O PO T8 R TSP B RRRs Fo 02
admibilitered aphaisphealidicy corslexcoy qﬂharﬂmemma&\fmrﬂﬁaym@othemqf 4 days,
aboutb? gt%rbg 9{%% '@ aion 596%902?%% Jeded ??@Ida% G %ﬁt

efoscle 6t|c plague’in a essel Sur térvention refers to manua

everyndnl St atbivtiee ordpbintive wetridds esty fsagrosisl anialgingl In
certafl RHIBIRANLREENE %%Eﬁﬁ&%@ﬂéaﬂfﬂl' S62SEmORA, %@@%ﬁ[‘nmﬁﬂﬁ%'%

‘intravascular ultrasound (IWS) and corenary anglography are procedures

monthiaf t5H |ERATE S GuFIAfVE AL JSREM BT hERR BrRIE T Eahostic
Mﬂalml ﬁgﬂsebm@nﬁl og p@ﬁhﬁa@aﬁt@wﬁsﬁeﬂm&gﬁm&ws@e& dadielegied about every

7 R TR A e AL LR ThORo LS JLbeP Refeamplenes
or phApﬁme@wdtémMaldﬂdamﬁxdweﬁmbpe@;ﬁh@p resemi shwaotiom provides
embo@eﬁg Qﬁi a%%&%%&?@%goﬁ%nﬁeefogg mel%ee%:d %H&”z%%[&vﬁﬁg!ﬁ n gjeeks

Injury Trom acute coronary syndromes admlnlsterlng a formulation

abou%wmkgam@wpé Wepli |@Em1t ﬁwc@keu ﬁbéﬁ’iﬁomn‘l@ﬁifé tHROWG-Rd) weeks,
abouMﬂatﬁQeﬁéQQ HatiMilang) ganRe.cam m%ﬁ'geﬂmﬁﬁﬁeﬁ’éd to as

Milano is a natural variant of Apo A-l ( elsgraber et at. 1980, J. Clin,

the dq\gc TR0 S0P T FBEOR PR erte ek AR EAeR 1
can b@e@&a@eme@p@am&emda@y&emed&MA@ecaw&ﬁaﬁmﬂoému@m

A1 RIS oM P BRUPERISC T LB L .
dosn@,ﬁﬁﬁw%ﬁammxtpmmmﬁmmmlbyﬁafebentm rw&tdcs For example, a subject can
be treated once a week for ebout 52 weeks and then treated about 3 to about 4 times over the
following vear. In certain preferred embodiments, administration of a pharmaceutical
formulation comprising Apo A-I Milano: phospholipid complex is about every 7 days for
about 5 weeks. Other dosing administration schedules using various dosing intervals and
durations are within the scope of the invention as described herein.

The dose of Apo A-I Milano: phospholipid complex or pharmaceutical
formulations thereof can vary over the duration of treatment. For example, a subject can be
treated with 45 mg/kg of a pharmaceutical formulation of an Apo A-I Milano: phospholipid
complex once weekly for 3 weeks and then treated with 15 mg/kg of a pharmaceutical
formulation of an Apo A-I Milano: phospholipid complex once every four months or once

per year for the lifetime of the subject. Such intermittent doses can be administered to
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entirety). These forms are chemically interchangeable, and the term Apo
A-l Milano does not discriminate between these forms. On the DNA level
the variant form results from a C to T substitution in the gene sequence,
woeantheasgon CGC changed to TGC, allowing the translatiB@irgigt604/034800
cysteine (Cys) instead of arginine (Arg) at amino acid position 173. In

maint%rm%}fa?%%@efh %ﬂﬁié&ﬁ%ﬂ%&odﬁﬁ{%%eaﬁ\f%lﬁg%?Eh subject to.

. _conservatively substituted Apo A-l Milano. By conservative §U%Stlthtl0n it
mamt?énrﬁé‘%ﬁcﬁﬁla%%@é%ﬁqvﬁmﬁ)ﬂ&éi%W@@Wéé@%“ff‘wﬁ@lw It Hdnca wsepe of the
invepfigglaced with other amino acid -16 WO 20051041866

PCT/US2004/034800 residues withqut significantly deleteriously affecting
the acti &?ﬁ@%&?&- e g e
conjuinventidtharegaié leceestihstiviedfosniuthApoafer Mitpae. \Shasel at

merSRRLQ0E defined. aninocid residus in e stuture s substivied it
anotner amino acid resiaue. For purposes o eermlnlnﬁ con el)(Pa |v§r
(CABSism ey sopistiratibnsthisniatinnotcissizastbgconmetieeily classifigd

intervjé?{@o}y\@ @Tﬂﬁcﬁ@%%%ﬂ%ﬁgﬂ %E&i?gﬂﬂgs@'iﬂ CQM%PBQBQM%Q,%Q ii'ﬂgthods

rimarily on the physical-chemical characteristics of the amino acid side

provignhindorisel ke iait Gz shewbalipisecripiler eradunsermitéral formulations

therecTUREAECGOIRS thatisAPra-distinaths dgfinedheshrestesisticsedihe amino
d si,dg}lchain,s. For exa e class of hg/idro hilic amino acjds can
potar

acj ple, t '
stherg5g FER MG AR Ao ﬁi?érﬁ‘é%"i%eaﬂ%“ frimisai dom-phareasslogic
or op@hiwdiophabi aemhibodgidsstatnaeifirthelisobd) vitednnto poieenantdissase

ar Iatic aming a ids.tr'légae d‘ﬁgilnéi,gns oijoua cgtg or,i%ts1 ?f ;jlﬁm-no‘,ﬂe
or & O, O B Bl e e Rt Y T L SR enAc R bty
procefigfessies ean gmoivideacithaxhitbivingsseshipandbphplbipit/buf des {diagnogiepurpose),

. ' . rmali [el |
e o il Bl 170 30100 C e S g e et

occluged s s eldRATRERIGEIPRAYT AE ¢ S nled i) sucirtE AR AP SarEes),
hereifSP (D), Lys (K) and Arg (R). "Acidic Amino Acid" refers to a hydrophilic
amino acid having a side chaénéﬁg value of less than 7. Acidic amino

acids typically RECUREYLEYR Y528 side chains at physiological pH
due to Idasoné ashyedr dgeprdiomt Geneiinaliyoeidesdedhadichodfammlatas for the

neal Q5100801 (2) nd Asp (BD, Basic, Aming G efersd0, AN Ml cring
amino acid having a side C ang value of greater than /. Basic amino

a formaditiotypivatiisiravenoositidslnuhate edtsidershedis eats ghy diptoEATHHO(Apo

Al hﬂ%ﬁ&?c@ﬁ%@%@%&@&%ﬂ?&@” ion. Genetically encoded basic amino
acids include His (H&, Arg (R) and Lys (K). "Polar Amino Acid" refers to a

hydrophffeB#ing s ARy 18 STaE Nipmhpf Apo A-1 (Weisgraber et al.
1980, J. Clin. Invest. 66:901-907). In Apo A-I Milano the amino acid arginine (Argl73}is
replaced by the amino acid cysteine (Cys173). Because Apo A-I Milano contains one
cysteine residue per polypeptide chain, it may exist in a monomeric, homodimeric, or
heterodimeric form. {(see, U.S. Patent No. 5,876,968, incorporated herein by reference in its
entirety). These forms are chemically interchangeable, and the term Apo A-I Milano does
not discriminate between these forms. On the DNA level the variant form results from a C to
T substitution in the gene sequence, i.e. the codon CGC changed to TGC, allowing the
translation of a cysteine (Cys) instead of arginine {Arg) at amino acid position 173.

In certain embodiments, the Apo A-I Milanc can be a variant or

conservatively substituted Apo A-I Milanc. By conservative substitution it is meant that

certain amino acid residues of Apo A-I Milano can be replaced with other amino acid
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is uncharged at physiological pH, but which has at least one bond in which
the pair of electrons shared in common by two atoms is held more closely
by one of the atoms. Genetically encoded polar amino acids include Asn
wWNX0Sm1eer) Ser (S) and Thr (T). "Hydrophobic Amino Acid'prefars2to4an4800
amino acid exhibiting a hydrophobicity of greater than zero according to

residﬁg@wﬁ@fm%ﬁﬂigﬁﬂﬁeﬁﬁgémw Qﬁgpﬁﬁgy he, %j)t/?v%r Eﬁ%scﬁ C% ey 19’%}1&, also

Mol. Biol. 179:125-142. Genetically enc amino acl
conteqpplafed hﬂr@%ﬁﬂfeﬁ?@f(ﬂwpiﬁ@%mye%@@@)omwf(@}lrwffmy ofi S 1AVELEAY,

wherdalyit((eds0ek TERL¥)- aﬂ%&%@@ﬁ@ﬂ%%&ﬁ@ sl i32OQUMARARAR T another
"Aro atlézAlleno Acid" refers to a hydrophobic aming acid with a side

DG AARE Y B SHR S HAGT AR e ReRsrO4 OFA R e S P s Biiame G
amlllmmmﬂmmwmmwlmmmawmaau@&ﬁ&eaﬁw@hza&n@H

s el R S e

side cfteénikEheanéves eeaih RifgindepenbieftheCdasgBydikid, ssbbetipoteet (1 more
dzsﬁnﬁ%cﬁlﬁﬂbt@g%haﬁ@eﬁgfﬁgﬂf&%Q%&%%g1égldeQﬁA1ﬁ§kwl olSihn Q%@Hﬁ%ﬁy&f

stituted (Cl - C6) alkynyl, (C5 aryl, substituted (C5™- C2
hydroghiic pnigy aMidhpashe fédv(@snd@teyt%n@aﬁm Brsip apdarlse pseino acids.

The cheteroartoshbstuigshardds menberadnetemnayld tnabpem Redethmatic
alkh aryl or substjtyted §-26 membered alkheteroaryl. Genetlcall
aming ?%é%e%j @%5 e, SURTATARISHE" BT AR A50¢5 BRbde m\?\ﬁume @

are as ‘fdhtm@dar Amino Acid" refers to a hydrophobic amino acid having a side

chain that,is un%qar%ed at %h}/@l &IC{:’d %H and whi Qxlglabs bonds in which.

the pair o gfe Etrons Shared in common ya’fl\}\/llcl)oa%oms is gen%rally held
hydrophekillitsbyf desshibef threctats atbnggo(the nehadiel chasmrnisun by prolgibicity scale

of Els@fﬁ,@yayy ?%@dﬁ%f)%ﬁﬁ 3N 35S @&%ﬂ@a&ﬁ%&aﬂf}éﬁ{y&wpﬂkﬁé Dmino

% (G) and Alaréag "Aliphatic Amino Acid" refers to a
acids b }ar%%bgééﬁis r@%@aﬁﬂﬁ&@ [5fardehrbenElid ehiin and Arg

3. Genetlcally encoded allphatlc amino acids include Ala (A), Val (V), Leu
(L) and I The aming eS|d ) is unusual jn that it ¢
form disu O DATIES AR, TR €9 PR RSB B G e e
pK vabufanigsctniainingdninaiacktsdsT tljrplaiﬁ_hthaﬁﬁ (ﬁyga(ﬁél}l‘eﬁﬂig&b‘séaﬂdhams at
the acids with --SH contalnln ains XIS in a eptld in
phss e T B e
mciudm@tt@)@%‘f(@) (Bsidues contribute net hydrophoblc or hydrophilic

characteiin.a ReRAGS. JYNSLYS ﬁ%cﬁéﬁ%ﬂﬁ@ &%X@&QM%&%M% 2ain pK

accordln%];o the normalized consensus scale of Eisenberg (Eisenberg,

value pbgreaigiipay, Tr 345 bt BRiNsHY BFEIpREEd he e s siderpbains at
physidMEBIRHQ@YS to association with hydronium ion, Genetically encoded basic amino

acids include His (H), Arg (R) and Lys (K).

"Polar Amino Acid" refers to a hydrophilic amino acid having a side chain that
is uncharged at physiological pH, but which has at jeast one bond in which the pair of
electrons shared in common by two atoms is held more closely by one of the atoms.
Genetically encoded polar amino acids include Asn (N), Gln (Q) Ser (S) and Thr (T).

"Hydrophobic Amino Acid" refers to an amino acid exhibiting a
hydrophobicity of greater than zero according to the normalized consensus hydrophobicity
scale of Eisenberg, 1984, J Mol. Biol. 179:125-142. Genetically encoded hydrophobic
amino acids include Pro (P), Hle (I), Phe (F), Val (V), Leu (L), Trp (W), Met (M), Ala (A),
Gly (G) and Tyr (Y).
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(C) is categorized as a polar hydrophilic amino acid, notwithstanding the
general classifications defined above. As will be appreciated by those of
skill in the art, the above-defined categories are not mutually exclusive.
wdhus/amiso acids having side chains exhibiting two or morect/usz004/034800
physical-chemical properties can be included in multiple categories. For

Sl it S Hias D i notes Plre s,
havingrbinatioim/saphobic mmpmmanmlah@mmmmlmmpmm rargomay
contzSRING BIREE D Included in 153(33 tihihe asamatic and pelar gateqorieg, Theyo,

appropriate categorlzatlon of any amino acid will be apparent to tho 0<é of

“NH, siNHRtheVBR, -1HO0 2608105868 IO SHEDRTT 345000 RERR cii{QINRR
and tﬂmé)&ﬁaﬁa @9&@&@%%@&@@%#@&9%0 s%ﬁﬁﬁﬁm@nbgglgmg}m .

the substituted or altered form of th A-l Milanaq is not Apa A-I.

Ce) al}s\wlASwﬂmﬁn%&fﬂuzé&ﬂﬁ%@ﬁh&@mf&Mﬁ%&%ﬂéﬂﬁ%@ﬂ% ahy §8i¥?b5é (G
- czo)%xfﬂ"atﬁb@uﬁﬂerdmmgb%) m& /é@p-/&dd\&ﬂm@l camhuieeempl na@taﬁwnsnm

i-S nthetco f| Milano. In a prefegred ent the
mersi5g eV R DA oL B DA U] R R
or subsiyaastetinonbasiddkribedriyl. UiSrePaléntiNod&] 72dnlati4 emdho acids

017 and EP 0 267 703, incorporated herein
inclu lﬂﬁygﬁeﬁ@helr eﬁ ?@?

y ref eties. Methods for obtaining Apo A-I Milano,
utilized Bemeolnanion Aridivsiernioveridprhapic PBREFIY NG S Hidr

chainMilana.canhe s %&ﬁf%%&i@ﬁ!ﬂ pPi aamanier E&@Eﬁﬁjﬂ iRYvERASHY giRdient

centrifugation followed by delipidation of the oproﬁy&ug reduct#]on
electrgBhHEARRITEI GEITRARSH HEBRAEROGRS Efip] e two atoms

(i.e., SRrOMRAQGAD At bmdrp@abmﬁgmmm@ﬂmhmamﬂamﬁa Leu (L), Val
ity chromatography, or produced
), Ig‘:ilm;%%ﬁ?m @[%{%i/?éﬁé} 55 or using recombinant DNA techniques
known td Athipsetiskillethin bkl 'arefand sabsduypbabisurificatistd familiaanto

sSSP i g ASSRaw

Val (Y@Q&uﬂmﬁbmdﬂdgr 798(1 2): 83-90; Chung etal,, 1980, J. Lipid Res.
21(3) 28‘%&%%«&5@9&9 Rlfle 981 RighRes: 2R(8) HL329: RengwRIb:Rizcs
1998, J. Chromatogr. 711:97-109; U.S. Patent Nos. 5,05
with Sﬂaﬂz%@@)@@?@%@” aﬁﬁfs%ﬂﬁﬂf&ii%ﬂéﬂalwwﬁmé%fﬁ% e
resid @R MQBE @ﬁﬁﬁahciﬁihmﬁpcsz%dw&aﬁﬁgsmbmmm} ﬁfﬂmlﬂémi@lepﬁdfdﬂs ,
it can be optained_. from an ny s n
eltheretr}i‘f‘lfgé) ehts th 850/3%1 anog’lcfe;ﬁr?i be' g%?ﬁm%% gr%sawfiﬁatﬁrrelm i
resxdmwmbuteeﬁaixyémﬁmﬁbmerﬂnydthhAmMmhmmW@mn‘fﬁe m&aaﬁ@m

exhitddk AR SR G IRy sterred-embpdients ofi1bg ventians e Ae9sbhber

(Eisenberg, 1984, ,s*upra), it is to be understood that for purposes of the present invention Cys
(C)yis categorized as a polar hydrophilic amino acid, notwithstanding the general
classifications defined above.

As will be appreciated by those of skill in the art, the above-defined categories
are not mutually exclusive. Thus, amino acids having side chains exhibiting two or more
physical-chemical properties can be included in multiple categories. For example, amino
acid side chains having aromatic moieties that are further substituted with polar substituents,
such as Tyr (), may exhibit both aromatic hydrophobic properties and polar or hydrophilic
properties, and can therefore be included in both the aromatic and polar categories. The

appropriate categorization of any amino acid will be apparent to those of skill in the art,
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Milano is derived from the same species as the subject to which the Apo
A-l1 Milano is administered. In a preferred embodiment, the Apo A-l Milano
is a recombinant Apo A-1 Milano protein (rApo A-I Milano). 5.4. Methods
wof2amingstration The Apo A-1 Milano: phospholipid compleres/as2004/034800
pharmaceutical formulations thereof can be administered by any suitable

especf&&g‘?%k%l ‘%’th&é%%%%ei iy é@&r%eg%@lt A SR g‘z?c‘%' a"a"ak?'ét%(g” %

cir Any route MiNistration that provides A" therapau
substigffed avalissd deimp pfitherdmn fiativhismf theondeatioh can be used. The

route Ofﬁﬁfﬁéﬂsﬁétﬁﬂéﬁ%{?ﬁm%@%@Xn%tyﬁbgfﬁ%%&ﬂ%ﬁ source

formulation. For example, |njectable formulations can be administered

eveilg AT Ao R 38 5 TSEOTU DB O BoE m-sy et o
punﬁaﬁﬂ_lﬁbl:ﬁm%ﬁﬂﬁ4ﬁ%pt%%§m&liﬂb%m%ﬂlﬂ\ﬂmo iptragermal,

b t C) teriall dially,
oS TRU G T BTGP LB P L Ser s SoRUBFABH S
Paten‘aN,olQ,SQlJﬂ%rﬁmcmmwmﬂ?amﬁﬁmg ateiP APBroaed) wdordorated
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An intravenous administration can_beas a bolus, for example,

lipoprotinrduraroderapsation %ﬁﬁ?&e@%ﬁwéémm@a@méwx@mmg

chron@XeErBy, Dy drsiasief @gJLkﬁH&l?NﬁpﬁQ@@é lﬁaﬂéﬁn@@@m&wﬂpf@&sed
ovitrlﬁabou 24 hours..In a pre%re em odlr@ent the in |£6%S|on can be over
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reconthi@ain mmmammmmmm@m Herethainynsistalte wetSaltion
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e antecubital fossa arm r a'central line into thé chest
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subject. In certain embod iments, administration can be b ya mechanical
1987 p(uﬁiﬁ%ﬁede%%@r&f?dé\%éef’éfﬁ% ifé#reé?&%\waéihr@f’fﬂ&aﬂc@ ISERICER (D)
PatenONERISIORUITN I y403pRsss Todehing: 5,8 1Link Larpplexresiiv.aerain

ds of the invention comprise administration of

WO %?g@g%dd W%%?E)%gﬁ I Milano. In certain embodiments, the invention

prowdeﬁf Mméebh@ﬁﬂoﬁnmﬁaﬁm&frﬁmﬂm Mitare. iphospholifided
from %%inl X8 Sufilloae %F ?1656?1[11@@1%‘?5 By h@rﬁ%@s”'t%'ﬂ%o%”?ﬁﬁaﬁ?o%&r?be

Milano. Typlcal pid is mixe

obtained from a mammahan source. In certain embodmmnts, the Apo A-I Milano can be
obtained from a human source, In preferred embodiments of the invention, the Apo A-I
Milano is derived from the same species as the subject to which the Apo A-I Milano is
administered. In a preferred embodiment, the Apo A-I Milano is a recombinant Apo A-I
Milano protein (rApo A-I Milano).

5.4. Methods of Administration _

The Apo A-I Milano: phospholipid complexes or pharmaceutical formulations
thereof can be administered by any suitable route known to those of skill in the art that
ensures bioavailability in the circulation. Any route of administration that provides a
therapeutically effective amount of the formulations of the invention can be used. The route
of administration can be indicated by the type of pharmaceutical formulation. For example,

injectable formulations can be administered parenterally, including, but not limited to,
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the Apo A-1 Milano prior to administration. Apo A-lI Milano and lipids can

be mixed in an aqueous solution in appropriate ratios and can be

complexed by methods known in the art including freeze-drying,
wdetergantaolubilization followed by dialysis, microfluidizatiow; TStsnioatiamno

and homogenization. Complex efficiency can be optimized, for example,

intravgﬂoe(sa(m%£§§%lsjéglay PHli&J&@H}ﬂaei,”a%cﬁ{aﬂ%ﬁEg(@@g,%’&%@ﬁ‘éor fign- An

. example'of a detergent cdmmonly used to prepare Apo A-I Milano:
intraagREaphIRpieREbslaRBasiedan i elokaaionradiie edivmsis(Seefemble
Robid@AdiNistanthe. ARgAatMilansyalonem sssamtial ipidies, @t@@kﬁ@-34,

prevent acute coronary syndromes. In preferred embodiments, the Apo

InCorpRIEIR ARG i B e B TRRTE AT S S eI tered to a subject in need thereof. -20
ch> 200&@%?@?%&%%1&%8@9% pﬁﬁlﬁnﬁﬁﬁﬁﬁ@ﬁﬁﬁm@tﬂ@&{&r br
Milano: phos ipid complex ¢an be.in solution with an appropriate

B AT AP HIBSATR AL TS S0 e R rorered

emboljioshili fethprepeartidnensstrtions iMitaroophosplictipidnoosyplmtgstcaion can

be as RHEMIRIEA QL 1@,Cé’eﬂﬁﬂﬂé{%%d"’é@%%&H@%ﬂﬁ%&%@@%ﬁﬂﬂﬁ%?ﬂ#ﬁ%n,

prior to administration. In another embodiment, the Apo A-I Milano: lipi
for exgaralsidREs EaR Yer PUFSPHPE pavHtibASHher W HHEWEY flftd over about 24

hoursNANOBRAGHS SRIHIGM IS AAENRE:BRCEIRASHRINISHAtIOR I &:EYRIasEIN
need thereof. The lipid can be any suitable lipid known to those of skill in
the art, NGATEIRRSSHEPTE e SRR AP Ea Be L ronery o2
form@iRnd destnibed odrty)anmneuiRaaiy cpeinitabe, used as the infusion site, inchuding
perip]g:'f% &,%8%5: ,E%ql%f %sle- %’/ ﬁgg%%lr %y%%lﬁfpc%srggf) RSOV Eoside: BEholeqte s,

In prdﬁb@@e&b@eﬁ@eoﬁ&@epﬁmyﬂm&%}i@d}grwm,Nimﬁmmmm;ﬂm or
meaif{ 9818 Q0PI ACI TGP P B BA Sbagimants, the lipid s a

phospholipid. The phospholipid can be obtained from any source known to

those of Bkeriginise betimenie M iOp Ko BRGTTIAE e B B BIENTRT

delivdf9eRAMEI G SRWESFI ORI PHSUY CRSOU DY RW)BELG BB pulmonary bypass
semi-synthetic means known to those of skill in the art (Mel'nichuk et al.,
machingg7 Uju. Biokhim. Zh. 59(6):75-7; Mel'nichuk et al., 1987, Ulan. Biokhim.

Zh. 59(%.%6-70iRRameshiekat, 1979, J Am. Oil Chem. Soc. 56(5):585-7;
Patel an&j

S 1978,J C . 150(2):542-7; Kad t. ..

1983, J Lip rré%%ﬁ?%‘é‘jﬁ%% i c%?ﬁ?fgrlge‘feg T%‘Eﬁ’?}%ur%gg. Rifisuaton
of Iipﬁi@)z@@@?es'ﬁﬁl&}petfaﬂ,mmm.hﬁpp_@minalmb{g@mn&%i{m@@@)mmm.
r?&fmﬁ%%%%g%&ﬁg tﬂg‘l R@fﬂ;ﬁﬁ%%ﬁ&@ﬁ%@ﬁiﬁ&e;hﬁfﬁcacy can be

S8
phmllﬁ%ospt%hpl can hospholipid known to.those of skill in theart.

enharrefl bxahasfenmiepcphivfipia tan Ad Milmed By ehaphBisrRasre Vit
the APBOSPRAILHICHRIING -8RHRRASBAAUPBACNOINGRO¥REBRIds can be mixed in an
aqueous solution in appropriate ratios and can be complexed by methods known in the art
including freeze-drying, detergent solubilization followed by dialysis, microfluidization,
sonication, and homogenization. Complex efficiency can be optimized, for example, by
varying pressure, ultrasonic frequency, or detergent concentration. An example of a
detergent commonly used to prepare Apo A-I Milano: phospholipid complexes is sodium
cholate.

In some cases it is preferable to administer the Apo A-I Milano alone,
essentially lipid-free, to treat or prevent acute coronary syndromes. In preferred

embodiments, the Apo A-I Milano: lipid complex is administered to a subject in need thereof.
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phosphatidylcholine, dipalmitoylphosphatidylcholine, soy
phosphatidylglycerol, egg phosphatidylglycerol,
distearoylphosphatidylglycerol, dimyristoylphosphatidylcholine,
wadistesmaytphosphatidylcholine, dilaurylphosphatidylcholine, PCTusz004/0348060
1-myristoyl-2-palmitoylphosphatidylcholine,

1-palmiteyl-2- i Ipho idylchgline, .. .
2] e S ) el or
lyophiRBHBRYaZr8e ¥iPRAS BRENAMEROING oh e GA sfiplexes can be hydrated or

palmitylphosphatidylcholine, dioleoylphosphatidylethanolamine,

recanﬂ%;%ﬂﬁﬁmm@@@mg&a@%ﬁ%@ﬁg’to administration. In another
embopinsphakdyiethansldmineipiahesphatidydinositabenosphalidig e il thawed

.. diphosphatidylgl |, dimyrjstoylphosphatidylgl . .

e B A S s e oo
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dipalmitoylphosphatidic acid, dimyristoylp
pPalmigisalrhitbyiphespririliodieheraidtnanisiphrsteioptdplaskisieseive,
6'-(ciiBadtRiteypRasRRAtidyISEHNR, RIAIN meais@)aa@a{&%@ém@ﬁp%&szmyﬁmwn

. sphingolipids, brain sphingomyelin, dipalmitoylsphingomyelin, o
TIme YR ERRASBR RIS, %‘5}’8&&&@% staeTHaHEHGeHed s ssipid is 2

phosyatigphatidylglycerol, phosphatidic acid, lysolecithin,

lysophosphatidylethanglamine, . cephalin, cardiolipin,.dicetyiphosphate,... .
ietenr o B S SR R A S E OFCR GRB AR ARG i
the a1T hitophpsphleligid gars@isbphécaderiviativedframalogue afAsywidheaboie

sourcPO; Q}L%ge%cl Qr%%&@@%%% %@ t}%;}&% é&g@éd}@}?ﬁ %h%%%a?gshﬂléﬂgcmk

compiex can comprise combinations of two or more pnos

ef al., R Tdr IGMBIE (07 indtiakrosinle anelntRSH prévidéofdim. Zh.
59(5) JBOMIRYALAR 8 Apeds| Milane;phashholipideeomples. 1@ BRI S parrow,

preferred embadiment, the lipid is a phos holiplql,_preferabl}/
1978.1/ ARy ol D PSR ke PR OPEfes. 24(10):1398-403;
Schlu€itr pahbnityix-OleoybarsGlyeesor 31phid ephCIBUM /ihAshyRIAROe Zasshi
i20(1 rbe/fﬁrgsg embodiment, the Apo A-I Milano: POPC complex comprises
bout'a o)he to one ratio by weight of Apo A-1 Milano: POPC. In a most
preferredramifeidhentdatiendys el IMithoo: RAPRepmiiiek 1§l phospholipid
. ion T Al Milana:p lox i o
e

be 2 sl el chmpnbesahyiizit @h?ﬁrtlstﬁﬁébd?lﬁr@éraﬁgypbm&%éﬁbihﬁlam safpean
phosRRRLRlARG A Milanmsiisctiveitactieat of Fﬁ?fmﬂﬁ?’&%%%@’

syndromes. In certain embodiments, the Apg A-I Milano can comprise a
phosRLHISIER TR AR AIRRS SRR A PRGBS PRSP BRERe

disteaBid@phosphatidylcholine, dilaurylphosphatidylcholine,

I-myristoyl-2-palmitoylphosphatidylcholine, 1-paimitoyl-2-myristoylphosphatidylcholine,
1-palmitoyl-2-stearoylphosphatidylcholine, 1-stearoyl-2-palmitoyiphosphatidylcholine,
dioleoylphosphatidylcholine, 1-palmitoyl-2-oleoylphosphatidylcholine, 1~oleoyl-2-
palmitylphosphatidylcholine, dioleoylphosphatidyiethanolamine,

- dilauroyiphosphatidylglycerol, phosphatidylserine, phosphatidylethanolamine,
phosphatidylinositol, phosphatidylglycerol, diphosphatidylglyeerol,
dimyristoyiphosphatidylglycerol, dipalmitoylphosphatidylglveerol,
distearoylphosphatidylgiycerol, diolsoylphosphatidyiglycerol, phosphatidic acid,
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one by weight. However, the Apo A-1 Milano can comprise complexes with
other ratios of phospholipid to Apo A-I Milano such as about 100:1, about
10:1, about 5:1, about 3:1, about 2:1, about 1:1, about 1:2, about 1:3,
wahoutdiBss@bout 1:10 and about 1:100 (wt of protein/wt of fipicjisdotatieikyn
weight of between about 1:0.5 to about 1:3 (wt of protein/wt of lipid), more
. referably.a ratio of ahout 1:0.8 to ahout.1:1.2 (wt of protein/wt of lipid) is
dimy Srtg?@? Oéﬁ%a{ﬂﬁr%&ﬁ%d:%?e&&r‘%%% %%?T%gaeﬂrﬁ%%g%%pulation and for purposes

dimyftprpdocphgtstpbibantireprotpdibiopaloipbativdrtevetemors preferred
dimwgggge%@v@g%%;ﬁg 3 gg@]gﬁtﬁggghs{um&f@y@m?@94@9&&&& 10at.0f

' . ligid). \ | suitable for use in the methods of the
sphingeviviionsarangeipiks dvginonbirsondnsRiraimiersrtangranetited in a
disteay@ﬂ%mggaﬁ%'empgm%ué%oﬁsg,-,gMg@aieB@,%i@HQ&ta@,ents and

Emulsifiers and McCutcheon's Functional Materials, Allured P?;fblishing

Phos g0 R R R ot N R AR e e S P BB P SRR A e &R FeriFence.
cepha®id, \M&2i2000/ 043805 IREPRALS 240343 piueideetiyn dlisntiesialdbdisaterol
nd .thf Iigigs are liquid-crystalline at 37 C, 35 C, or 32 C. Lipids in the

any ltﬁqﬁlra-%rlﬁ%alline state typically accept cholesterol more efficiently than

lipids in e gelsstatépidseubijedts ayisitedljvhaverriogrs térmmephthecpive
phosq?(?li}r?ffg? £ Upids Lhas Atk liguidh Crystallingril i/ ﬁ'}éﬁ%@lﬁlﬁ @R Acan

( crystalline state during treatment, 5.6. Preparation of Lipid
compgrApRNEstFHe KT R MERIORRRSYRTplexes can be made by any
method knewr:ta 0neneliskili) thenditdissIme taeesdhisgesisable to

~mix the lipid and Apo_A-I Milanqg prior. to adminijstration. Lipids can be .in
admigsiiion oF ﬁpﬂqé-ﬁoﬁﬂwns%%%&%ﬁ@mﬂ%@ TP HE L emhaarent
the lifRChGHesySutashansgenizatiomnosbaickiinn mosphekigih GoniCARIOPGE) or
« _generall rformed with a tip sopifier,su S a Branson ti nifier, |
S At A e S OB e b Lty Seniebment
the Appcles MaktnasRIDRSAndpe carviechries byobioneamiorameraker b ereighlieh/mrp A-I

MiladEPIRRX %l%fﬂ%&bgs%@e%%‘&ggg@\é&m%ﬁi%mqmgﬁm@wgﬁfpm@ a
ancouver, Canada).

r, Defined pore size in the extrusion filters can

phargeasetiss fomamaenar sstindvadilae BPEpeampkis ésrefrefipsomes 216

can alsoHg farpes byrSsusiotLhreuganasummetic.eemnasilter;
such as a Ceraflow MicrafilterTM, commercially. avail % Eom t%e I}lofr}t%n
o BBy PRSP RTBRLTI PO A S Py Ea et TSRO F BEeay

treat BRgEveR ROy esized-maietialsc. dn plastioukndimetasthbsand AHilVilakecan
L
one protaglipodomes: Ahzatistyief Mithoden watikswerpleresaidkiidgriretins of
phosﬁ%ffgig %eALi%eﬁ—MﬁQR@EEGW% AP éM!%@ﬁ{i?@l, about 5:1, about 3 1, about
2:1, about 1:1, about 1:2, about 1:3, about 1:5, about 1:10 and about 1:100 (wt of protein/wt
of lipid). A ratio by weight of between about 1:0.5 to about 1:3 (wt of protein/wt of lipid),
more preferably a ratio of about 1:0.8 to about 1:1.2 {wt of protein/wt of lipid) is preferred to
produce the most homogenous population and for purposes of producing stable and
reproducible batches. In an even more preferred embodiment, the ratio of Apo A-I Milano to
phospholipid is 1:0.95 (wt of protein/wt of lipid).

Additional Hpids suitable for use in the methods of the invention are well
known to persons of skill in the art and are cited in a variety of well known sources, e.g.,

McCutcheon's Detergents and Emulsifiers and McCutcheon's Functional Materials, Allured
Publishing Co., Ridgewood, N.J., both of which are incorporated herein by reference.
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complexes. A number of available techniques for preparing liposomes or
proteoliposomes can be used. For example, Apo A-l1 Milano can be
co-sonicated (using a bath or probe sonicator) with the appropriate lipid to
winsmdipig@omplexes. In certain embodiments, Apo A-l Milaaa egmbeos4son
combined with preformed lipid vesicles resulting in the spontaneous

f ti f li tein: lipid lex. | Y di , :
o TS SRR S Ot D aolhr Soodme. s
in therhixtdrerpftaiio: AttMijphaljpiccapicthal deterhentsulivestithtiatdipan bahe
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ot sl PRSP S S DN P i

crystalge: 803 71§ arvoaserielibadiment-tnsiibiaceipaxes dmipethade by
co-lyopigl_g_atiopmﬁglgggﬁrmq%mléﬁnﬁg;@gt No. 6,287,590 and

6,455,088, the contents of which are hereby incorporated by reference in

their entirdty BSthef MEEREULPA SIS RFSE A2 GIedRath B 2y Braghopkpgn to

one oNQSll 6 0R4a025n 63T 323 and H46id ESminchriosatadherein Milano prior

to safSIEIENES I ol 23O 2001041860 PETIUS20041034800 ertrelies,
S ethodE G prepalrlnsé),&ﬁ)o T RATENRGE Ipid cpomp EXes Wil be
usingappdrehtetdnihosesotiskilhionthecaitatiorn prefetsed eredodimmniaibeatipidis

gencrfRIRINERAANAS, %Q&%Pﬁqglzg%%mm I Rrgfated, emhoagiments,

ing of Apo A-l Milanolipid complexes begins when recombinant
Typicalio el VRREABI9S HiRBISoIhie SRSHIPARALORITY ARy nRE WSS Gio RoRFied
out bVl dRbIRieCtiomiSaOiE RheRnhas isaddedinarfinalcencenisation of
9-15 mM phasphate and to adjust the pH to between about 7.0 and ‘a%%l%}s

BiomorghrRa Fitai i 8 et A e Afe e R on CERER SRTB FR6 U LR S3HS'

can ghiéramanitel eivlinbienaPRROds dAdpadio siaehiciie dipoiiuee ahabauibe
:0.95 (wt.protein/wt lipid) of Apo A-I Milang dimer to PQPC.. The mixture,.,

form g B A B OB B P HE B R i o RGBSR

comngmelaly dvittablaufrax viaildomenrtamingsthy tevaperafase betiresgh37 C to

polyctél%%na;w ﬁl!greéjr %ﬁ?e%%gﬁeé zvtgﬁg%gﬂ%w&%%%ﬁg %Oeo 15&@%13!?1@&@9 to those of

~ temperature is maint etween 32 C to 430 C with in-line heat
skill iabharigers (Avestin, Inc.). Homogenization for the first 30 minutes is

carried oyt ata0MPrd<50ipRikandithersabier-dpa-Rrasswigiitpamiained
at 80-120 MPa (11600-174Q0 psi) until in-process testi

. . , ; ( ng by gel
inclugiagn RS S HRPHG QS Ry HERBIS P A RS R 95 R St SR method
well pteleincstandarisdiheicomplexes iy @lsedae: nhadepas\10Vigim Eitid

nd 14

T L P T I
can beonrepleRescanphErmaoceiiddi fmnratations sthardof Cemnise: betuoalonbeor
soniclloFPRBIRRALIORLIBEFARY I ORIEE DI VS RIRAR Y e dmethedSodiments, Apo
A-I Milano can be combined with preformed. lipid vesicles resulting in the spontaneous
formation of an apolipoprotein: lipid complex. In another embodiment, the Apo A-I Milano
can also be made by & detergent dialysis method; e.g., a mixture of Apo A-I Milanc, lipid and
a detergent such as cholate can be dialyzed to remove the detergent and reconstituted to make
the lipid complexes. (See, e.g., Jonas ef al., 1986, Methods Enzymol. 128, 5353-82).

In another embodiment, the lipid complexes can be made by co-lyophilization,
as described in U.S. Patent No. 6,287,590 and 6,455,088, the contents of which are hereby
incorporated by reference in their entirety. Other methods are disclosed, for example, in U.S.

Patent Nos. 6,004,925, 6,037,323 and 6,046,166, incorporated herein by reference in their
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of the present invention. Such therapies include, but are not limited to
simultaneous or sequential administration of other drugs. In certain
embodiments, the methods and formulations of the invention can be used

wiheenbigation with other drugs to achieve the methods prauigdad hsginisee
The co- administration of another drug can be to treat, prevent or

. _ameligrate acco nying.disgases, ditigns, disorders or.symptoms,
e S B ARGt B St e L gt
those afrfigithimide ktcertain embodiments, the methods provide for

co-admigisfratian, of e%{Hgéiﬁ%{&?ﬁqu{E?&%‘éﬁl}tlé%?e@c%ﬁ%%%ﬁ@%@9 acute

coronary syndromes. As described above, conventional therapy for
homogsaiEife elerialemed g dimpstatbranpRaEabAPa i ke dipideomplexes

beginCWRARRLSYBHAMRSNAVEMIRLIB g iadR HRdrEbng: AREIQIONEI in
ruptured or unstaple atherosclerotic plaques. For example, a subject

solutipp b ¥aler (RIS HRTE QRSLERIRROTRIGH: BP0Hker Rt BN OB AB MR ah! S
mM phespreparedfoidmetgeni parenteaetusichiongl yhnie VeNNOmARE i) wited to
._anti-clotti it tic.d has - 20Q5/0 6
s e e I st
achiewheiviats, Seboedrérs §ic blociafet(3pibladkips)/cdiMbemrdiniste RANG.
The nfiSEI8ASSRALI 300 THS ?&@miﬁtrﬂmgafe@aai.%ﬂ%oeﬁgmfgagaanﬁﬁﬁ

inhibitors (ACE inhibitors) is recommended for subjects suffering from
Ultra dyigsmidpieipgiing disdammemire ReMEyo? Tefe vedticuldigivyd vessel is
stirredlYSRARGHRNY EOTG RIRCKhiIb Al R LR eeNseialird Fatsndden « 43° C
.. cardi cdeatf%t?hea ministration-of amiodarone is recc;gmende,d. .
with 161&95%&66 LD IMSETE RS Su iSOGy Y FradiSof (imiies s
carticdaninuta ObIth (126 Gigripaakh Selsemieniths ek snciuding roxyge a S TIBIP:
o S e A SN B R s

nhibitor-are often a t € Supj uce

the %lévéfs ofForBkamplesntheorpositiduiandiordipiclesenplex dsphamadeeutical
mg/mOTHAHEN therenhcan he/ad 'EHH@HF%%(Y ih-pihes Aharmacauiicaly AV G

o_frpgs including, but not limited to, alpha/beta adrenergic antagonists,
of profgifiadrenergic agents, alpha-1 adrenergic antagonists, beta adrenergic

antagonists, AldbudRasgoaciiualaps, angiotensin converting enzyme
(ACE) inhibitors, angigtensin || receptor antagopists, calcium channel
blockere By Y HE G B LA & RSSOt e
theredfioftOpiQagielita: diunsiesbianticodguiationthgeinsimavplaietetin the methods
aggregation agents, thrombolytic agents. antidiabetic.agents
of Y A0 e A L R e
sequeptiol @dtetubeation whntfer praein (CETP) inhibitors, cholesterol reducing

agents/lipd.regHlators:les 1AL biosk arRaRidAnE: AHY EORVRTSIARN can be

estrogien replacement therapy, fatty acid analogues, fatty acid synthesis

used pRBHORUINBIES O MRtHHES Wieshiale Sdngkedatveyded herein. The co-

administration of another drug can be to treat, prevent or ameliorate accompanying diseases,
conditions, disorders or symptoms, for example, antiarrhythmie drugs administered treat a co-
existing arthythmia. In certain embodiments, the methods provide for co-administration of
drugs to treat or prevent pain accompanying acute coronary syndromes.

As described above, conventional therapy for ischemic events, including
myocardial infarction, angina and acute coronary syndromes have not targeted the underlying
pathology of ruptured or unstable atherosclerotic plaques. For example, a subject presenting
with cardiac chest discomfort or other ischemic symptoms can be prepared for emergent

percutaneous coronary intervention (PCI) with anti-clotting or antithrombotic drugs such as
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peroxisome proliferator activator receptor agonists or antagonists, fatty
acid oxidation inhibitors, thalidomide or thiazolidinediones (Drug Facts
and Comparisons, updated monthly, January 2003, Wolters Kluwer
wlompanyssSt. Louis, MO; Physicians Desk Reference (56thauitiam<Z20@2)
Medical Economics). Other drugs singly or in combination, that can add to

aspmn r o'gllec}/ elr%zeaztzrr]le algt?ﬂf fé alopr ertle§’0 tere%egn%%écwgbo&?ér Qréd

XES 0 arrh utica for alons InCc ut are
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conver@Redinl{Gareg iy g{?@ﬂmﬁ‘d@r Normodunalil) Antadrenardic-Agenis

such as” guanadrel, (Hylorel guanethldlne (Ismellrg reserpine,
7

cencoev&%ralia@a@ﬁ*fa&e@gf%ﬁa( ARSI gt HnYAGHE R Epie 9y subjects
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valsartan, (Diovan(r)); telmisartan, (Micardis(r rosartan (Tevetan(r))
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inhibfig S S S (R P PR P R e

Ir and nicardipine Antlarrhy MICS suc

montkridumiemiRRIACS ghae Khermideo o S5ty HBIa MR RIS SIays #?ﬁilfal ne,
Refer%XLo e ox{“%ﬁ‘j%@éﬁﬁ@&ﬁ&d@ﬁam'de (Tonocard(r)); flecainide,

(Tamboeor(l); propafenone (Rythmol(r)j, moricizine, (Ethmozine(r));
|but|I|de @W%@S%Wwﬁ@lmﬁ%ﬁ%@@(rﬂﬁnﬂ fﬂlaﬁ‘?afﬁﬁg’l?ﬁfﬂff){}he

beneficial properties of the Apo A-I Milano, lipid complexes or pharmaceutical formulations
thereof include but are not limited to: Alpha/Beta Adrenergic Antagonists (“B-blockers™)such
as, carvediol, (Coreg®); labetalol HCIL, (Normodyne®); Antiadrenergic Agents such as
guanadrel, (Hylorel®); guanethidine, (Ismelin®); reserpine, clonidine, (Catapres® and
Catapres-TTS®); guanfacine, (Tenex®); guanabenz, (Wytensin®); methyldopa and
methyldopate, (Aldomet®); Alpha-1 Adrenergic Antagonist such as doxazosin, (Cardura®);
prézosin, (Minipress®); terazosin, (Hyirin®); and phentolamine, (Regitine®); Beta
Andrenergic Antagonists such as sotalol, (Betapace AF® and Betapace®); timolol,
(Blocadren®); propranolel, (Inderal LA® and Inderal®); betaxolol, (Kerlone®); acebutoiol,
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amiodarone, (Cordarone(r)); adenosine, (Adenocard(r)); dofetilide
(Tikosyn(v); and digoxin, (Lanoxin(r)); Vasodilators such as diazoxide,
(Hyperstat IV(&); hydralazine, (Apresoline(r)); fenoldopam, (Corolpam(t);
wmmoxigisqeoniten(T); and nitroprusside, (Nipride(r)); Nitrat@s TSIRA08934800
isosorbide dinitrate; (Isordil(r) and Sorbitrate(r)); isosorbide mononltrate
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Recepiou i3 ane st gArARsasTiant @yﬁébneﬁﬁm)(éﬁ@wa&ms

(Cozb@Iamiesens @beﬁf@%@ﬂ@ﬁ@m@zI@%&Bﬁ%@%&@ﬁﬁa@@%@m@) and
2005/041866 szo 4/034800 Maxzide(b);

olmesgE A (GG /"A ?&ﬁf&}p@%ﬁ st dinl®;
Adak(ﬁf@@.rﬁmdﬁbﬁa@meﬁéRﬁlmm€Méra!ﬁﬁﬁU$mmmﬂ&m[md

a 0 W n; da
Cove{%lgwhﬁ{(@fﬁgﬁyﬁm 8%%%%)12 1r %g’parln éﬁﬁepl(zﬁh Warfarin,
Cardl@@@@uﬁ@ﬁﬁ&ﬁ%@@h%Oh@uﬁ@@(m@ammMna (Mirxdeni@(riyiodipine,

(Plen@ﬁ@'}”%s@i’&ﬂ 9 ﬂia@&fﬂ%U&?&P@a&!ﬂ?@%@%ﬁ(ﬁoﬁﬁ%ﬁbz%? bagde,

ntegrilin(r)); |ro bana%A grastat(D); clopidogrel, (Plavix(r)): tic opldlne
mcaréﬂﬂ%(ﬁﬁ“ Hippis (P SHSRTEHTPSTWBHIBEH fECaTem S,
(Pronaé&@m W(&&me(mgmaa@@%mwr §M&M®ﬁ%6ﬁ%%@))'

E ); ret | PA, (Ret (D)
(Ton S Bea e SHSBRD 3Eh BR ABE kI SEB ot abeti
(Ethnagelmt@)}suhbr%ﬂem@&mt@) d(?@gmﬁs:ﬂgﬁ(ﬂ%nglw@ dbre(tv’g‘lz:‘iiu&gtq?}élvlt)jnol@)d
Qr ge inesel(r celo or Ola., ae,
. am1o§¥ flé)agpd”?] 3}.’1{2&[ g ?ﬁf q()é (I'P%} ancizglmoxm
(Lmqwn@inygwm)a@w$wg@ @Faz@wke(ﬂypmwyﬁtw ®5 ﬂsesée(h@;um hAfmaiEne®);
fenoldGFARAMREN I DALRG! Eﬁ%x(&ﬁafﬂ)é(ﬂ%ez{@] aliteze &%r&éi@é"% die)( de rates

ploglltazone (Aetos(b Antioxidants and anti-in ammatory agents Bile

such agspssEide dipamiees (erdll mlciashin®); icsehiksomontaialiasrhd
Ismo@mmﬁm@qlm@lyé@a{q@i@ﬂwieﬁe;@w@ﬁ@u@kﬁ&bgg\e@;ﬁ&@k@ﬁ&s

ooy TR LSOO R SO e X RVt
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(Neo- %Fn@ﬁh‘rﬂ‘é‘é Sofﬁot%%gls Ek;'gen sl,qs%ic(haa{sa gglqugonr{g ?f ocor®); dopamine,
(Intropine®); dobutamine, (Dobutrex®); epinephrine, (Adrenalin®); isoproternol, (Isuprel®},
milrinone, (Primacor®); Diuretics such as spironolactone, (Aldacione®); torsemide,
(Demadex®); hydroflumethiazide, (Diucardin®); chlorothiazide, (Diuril®); ethacrynic acid,
(Edecrin®); hydrochlorothiazide, (hydroDIURIL® and Microzide®); amiloride,
(Midamor®); chlorthalidone, (Thalitone® and Hygroton®); bumetanide, (Bumex®?;
furosemide, (Lasix®); indapamide, (Lozol®); metolazone, (Zaroxélyn@); triamterene,

(Dyrenium®}; and combinations of triamterene and hydrochlorothiazide (Dyazide® and
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conversion: Estrogen replacement therapy; Fatty acid analogues such as

PD 72953, MEDICA 16, ESP 24232, and ESP 31015; Fatty acid

synthesis inhibitors; fatty acid synthesis inhibitors; fatty acid oxidation
winhibionsgsanolazine, (Ranexa(r)); Fibrates such as clofibrage;r/usz004/034800

(Atromid S(D); gemfibrozil (Lopid(r)); micronized fenofibrate capsules,

\;’r@?t‘ithrgz Egl 108 a[{]c%ap I&mflst}égx ease Iggci’%?% (J:ﬁi?r imgwma){@),
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aceutjcal 1or atiqon co prising 0 llanag. In prererre
(Pmﬁﬂfé? ﬁﬁ%%f ffﬁ in g RAPS: e %49 & B@%&ﬁ%ﬁ
Anticaildatds hmcaamoﬂefmmfmm@ erahodiiie madrﬁemmﬁntwﬂanmlsmmm
| Mila or ere
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(Welma@m&iem&mmmmmm@ﬁh@m sierti e esva$tatiag (itierico®);
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known in the art, the addition of oné or more diluents, excipients, vehicle

(Pravashol@he PodeiaErs aimrrAeRaR S FRaBivgPH ATHas that é}??& %@&@&0 acid

conv@%:pagk@&%@%g%@ﬁﬁv%%@m@?%ﬁﬁms§u@§ axtended shedklifanDic A
harmacgutical formulatlon y%ca rlsea harmac utlcally

16, Eggc?e I%“éﬁﬁ%%ﬂﬁeﬁ?ﬁ@% rf?ff%tl c%‘é1 table Chiriers
mmbﬁbmemﬁte&nﬁmh&nemﬂamdzsmacemp[aajmaﬁbg&hetarsuah]emsoﬁbrate
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bezani:e&falmcm@ﬁbwesh@mémalémbgﬁem&mam%s%isaﬂnétf(hm&tended-
releadd %g}?@cgf’&lliﬂ%an@); Peroxisome proliferator activator receptor agonists and
antagonists; thalidomide, (Thalomid®) and compounds described in U.S. Patent

Nos. 6,459,003, 6,506,799 and U.S. Application Publication Nos. 20030022865,
20030018013, 20020077316, and 20030078239 the contents of which are incorporated
herein by reference in their entireties.

Other drugs singly or in combination, that éan add to or can synergize the
beneficial properties of the Apo A-l Milano or lipid complexes or pharmaceutical
formulations thereof include, for example, anti-proliferative drugs like paclitaxel and
topotecan, (Brehm er al. 2001, Biochemical Pharmacology, 61(1):119-127) and anti-
inflammatory drugs such as steroidal and non-steroidal anti-inflammatory agents (including

cyclooxygenase-2 (COX-2) inhibitors).
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and 0.3% glycine, and can further include glycoproteins for enhanced
stability, such as albumin. These formulations can be sterilized by
conventional, well known sterilization techniques. The resulting aqueous
welitsaRssean be packaged for use or filtered under aseptic rcanditions aneh
Lyophilized (freeze-dried). The lyophilized preparation can then be
combined with a sterile aguequs solution prior to administration. The

pharmacetitical ormacatrel ey melrdertain pharmaceutically acceptable

excipielisasapautres Rapnroxinae physielogieakoondiinshoteinmamt,

PpH adjusting and. buffexing agents, and tonicity adjusting agents, for
et e BBt e Ge T L Lo e NS RERdE o
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A1 VRSRERKPRY 'K}Iﬁg}ﬁ% g6, 9% QS&%?JQQ&%W GHde, GaRde A0ed 9 bodiment,

maintain sterility of” a product, especially pharmaceutical formulations

the Apmfehd&densripmominlesd parfehtePsl use. Suspending, stabilizing and/or
$i§perﬁm %%U@Qflfﬂ&'&@lrbﬁid%ﬁlék@ fﬁéf@@fﬁ%ﬁﬁ%’é ?&&hﬁis%@;\é@ﬂg\{%b folrm
e pharmaceutical formulations can comprise the applipgprotein (Apo A-
of 2 PheRTAEY 4 SHR YR F br %ﬁ%@{tﬁ%@é‘?ﬁ?’&éiﬁ%‘%ﬁ%&b‘ﬁ? =§E?é$ e
the addincdathbiasiexdemrinireadoraidalitbainextisidnofkMitanerdan Be inithewvn
in the %ﬂ%@g&ﬁgtical formulationgiﬁllsé teSither.fr.ee acids (?ﬁr bases, or S

anmacednca fréec%l&(gﬁle salts: gﬁé?ﬁlgg’eﬁlé% yogg%%%{% e@% ?NO.
formul2005/04186 60P GiNBRO0AI08 4800 cshitsican hesiodatheitatiuadbidsoperties
such &&@B@H&%&iﬁ&ﬁﬁi@g salts with Apo A-I Milano including, for example,

Inorganic acids such as hydrochloric acid, hydrobromic acid, perchloric -

_ acid, niffiee plsEmisrogyahieraaisnshmicalic ppBEpbReER RIS aNE
accepthkR; ANELPEY LIS ACIAS B G At formia aeikh-apalk asideropieniciacidn be

glycalic acid, lactjc agjd, pyruvic acid, oxalic acid, malqnic acid,,succinjc
employih, T R T, A AT L o ety e 1€ ffen
emplonaphthialiehersubfonicahciari stifavdlicccid had sthientikee:aBibtablevbiasks include
capable of forming salts with Apg. A-L Milan include, f :
o S e e
and 0. }étglsinm fytiroxitieln dtiediigy cmtotrgarite baseses ghEimsite 2li-
album B Ak YL AMINGS, @19betgks}ngeemﬁleﬁagﬁgeMmm%ﬂn&mme,

_dimethyl amine and the like) and optionalﬂ¥i substituted ethanolamines

techniqueg., BhRapolEREueRERRHBIaMIFRE JR PatkadmddPr rRe Prtlimrkertregpertc -

conditfOREUHatN caR LEe MRSy ariedy. of {ormpistitab e dpsanyn bt be combined
administration, including, but not limited to, parenteral, enteral, topical or

with o FRE IS ABREO B AU RIS PH S AL R SRrs to any route of administration
that is nitdhtaughcte alifentday) eanal dstudngiripitaroblieniiesijoscceptable

e SRS DSBSy WimaR s, ISPV A
buffering agents, and tonicity adjusting agents, for example, sodium acetate, sodium lactate,
sodium chloride, potassium chloride, and caicium chioride. Antibacterial agents, for example,
phenol, benzalkonium chloride or benzethonium chioride, can be added to maintain sterility of
a product, especially pharmaceutical formulations intended for multi-dose parenteral use.
Suspending, stabilizing and/or dispersing agents can also be used in the formulations of the
invention.

The pharmaceutical formulations can comprise the apolipoprotein (Apo A-I
Milano) ina salt form. For example, because proteins can comprise acidic and/or basic

termini and/or side chains, the Apo A-I Milano can be in the pharmacsutical formulations as

either free acids or bases, or as pharmaceutically acceptable salts, Pharmaceutically acceptable
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administration using the alimentary canal, oral or rectal including, but not
limited to, tablets, capsules, oral solutions, suspensions, sprays and the
like, as described herein. For purposes of this application, enteral
wadmamnsteation also refers to vaginal routes of administratiomCroguoad/ 134800
administration refers to any route of administration through the skin
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the likghultidose containers, and can comprise added -29 WO 2005/041866

- PCTIUSZROMO3ABA0: preservalivgs <Breferad ulfers: lornatanislakor any

pharmaceutical formulations are phosphate, - citrate and acetate. In

route a%wgﬁse&m&wlﬂge%aﬂ%ﬁgeéﬁm REIRITHGREERY BPSFOVicabEtation.

ParenRONVdemniarmdosT esenstitutiorowith Rusuitableniehicke iinaluting dmhaot
limited to ster ile 1‘,@’ ﬁenf er salin extros beéore u§e To this

alimepigry ?ﬁ]éahblbcﬂdll A l;\r%ée pFﬂFcta leoar Coyophilized with & Tipid:
intravascescaibibdicaliiovas cﬁsam@tblmame) IEramthémmmb@idm@ﬁmmany route of
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reconstitute prior to use. For pro nged ellver e pharmaceutical
capsuletnotab SO RIS, FaSprBYiRISdSRE S @@p’@?éﬂ@p&?ﬁ?@?ﬂ%@ BefSihidiPABYIPBYFS

of tmmﬁ&ﬁeé%ﬁneﬁegal SUREHIAREON BN HERS R R o Bl FHAY U SRR IEHRGHAN.

hus, for example the pharmaceutlcal formulation can be form,ulzilted W‘!)

Toplcgbﬁézﬁralﬁi&yﬁ%bw BYRROIHEDR FErEHEt ol s SitieiB LS,
not [iA¢CaRBIe.ail), emiaBnexchrRNgE mﬁﬁﬁm;ﬁglﬁﬁdﬂb&mﬂww@,

Rem o B SOTEL T Ao er SRR & P ey e
Compenm EHaticn FeankdnsdeydP&i0)delivery system manufactured as an
adhesive, dise.or RAIGRL DA SIPRIVIRISRRS SR ARG invention cen be
administered by injection, for example, into & vein (intravenously), an artery (infraarterially), 2
muscle (intramuscularly), under the skin (subcutaneously or in a depot formulation), to the
pericardium, to the coronary arteries. The injectable pharmaceutical formulations canbea
phérmaceuticaliy appropriate formulation for administration directly into the heart,
pericardium or coronary arteries, In preferred embodiments, the pharmaceutical formulations
are infused into a peripheral vessel of a subject, e.g. at the arm or antecubital fossa.
Injectable pharmaceutical formulations can be sterile suspensions, solutions or

emulsions in aqueous or oily vehicles. The formulations for injection can be presented'in unit

dosage form, e.g., in ampules or in multidose containers, and can comprise added
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ingredient for percutaneous absorption. In this embodiment, permeation
enhancers can be used to facilitate transdermal penetration of the Apo
A-l Milano, In another embodiment, the transdermal pharmaceutical
wéhonmedaiima can further contain nitroglycerin for use in patients/gib)4/034860
angina. For administration by inhalation, the pharmaceutical formulation
e e B L R O e 0 AR U B,
citrate didhlmtedifluoromethane, trichlorofluoromethane,

dichlorgleaiotanihant. Carbamiaxidnal SlhaLSHIARIR 8% 0 Re in

case of a pressurized aerosol the dosage unit can be determined by
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on eXGREAFEERTBH: OF e PR - MR BGr AP S AL MifAASTBIIL b ATRIER &4 1o ©
the Ap6QUIPNERR congRNdtMNBbARsdedniditano of about 5 mg/ml to about 50
mg/ml. In preferred embodiments, the formulations.can comprise .Ape A-I
Milano #H %eéﬁ &h ?3 ion 0 g%o%ﬁ%%%%ﬁ?%%%%ﬁﬁ% 1rgr)%]ﬁm . %I[r?%g)?%ore

deliverpreferredn embodimbnt athelfosine ditio nsreseh sorhpesdyAgeaset Tlarid'm a

ingred%%pgo%r}ftg ' %95&%%%%%0@%%9&%&%&@ RlediiR eRGRBtElianOf
- Apo A-l Milano can be determined by any suitable technigue known to
used tatfasibiteff Sransterme N AT EEmh %ﬁ%%%%%&?}ﬁﬁe oatr ST d5Raghohe

transd@tdVHRRA. IS SelQminadivosige: ualusiomhighRerioreancer igeid patients

__ chromatography (SE-HPLC). In certain embodiments, the pharmaceutical
with aRgiBiulation of the ApoAl-M or Apo A-I Milano: lipid complex can comprise
'~ a concerdratienmedfitipicnsuffisianiionfohmplcomplexas WithnAjatioh-taditano.

. In certain embodiments, the lipid is & phosphalipid, | : '
T s e e

propellant, e.g., dichlorodiffuoromethane, trichloroflucromethane, dichlorotetrafiuoroethane,

carbon dioxide or other suitable gas. In the case of a pressurized aeroscl the ddsage unit can
be determined by pmvidiﬁg a valve to deliver a metered amount, for example, a metered dose
inhaler. Capsules and cartridges of e.g., gelatin for use ir‘i.an inhaler or i.nsufﬂatqr can be
formulated comprising a powder mix of the Apc A-I Milano and a suitable .powder base such
as lactose or starch. ‘

The formulations can, if desired, be presented in a pack or dispenser device that
can coraprise one or more unit dosage forms cbmprising the Ape A-I Milano pharmaceutical
formulations. The pack can for example, comprise metal or plastic foil, such as a blister pack.
The pack or dispenser device can be éccompanied by instructions olr labeling for

adminisiration.
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formulation of the Apo A-I Milano or Apo A-I Milano:lipid complex can
comprise a concentration of POPC of about 1 mg/ml to about 50 mg/ml.
In preferred embodiments, formulations can comprise POPC in a
woaneestradion of about 5 mg/ml to about 25 mg/ml. In a maorenpetessdd4soo
embodiment, the formulations can comprise POPC in a concentration of

about 10 mg/ml to ahout 20 mg/ml. In an even more preferred
embod A S RSSO LA T REE ERSBELHOR EoELHPATRN of

Apo Adbalitrl hagindderheuh tanmpghnt chhesaaatentritipn /of RORG edfidient to
determined by an itable technigue known to.those of.skill.in the art. |
et SR e A e PR R elep e et dPoe
Apo Agévidanvenrcepiqid Mimoriatsiraphix pepestemde: erntrdimialins, thépo A-1
Mﬁancp&grmaceutical formulation of the Apo A-l Milano: lipid complex can
comprise sucrose in an amount sufficient to make a pharmaceutically

about SgABldTeRaalGReaRh B Mefavrmdr e Be e s i RHB HATPROTRP RAPH e

Apo AQEWQB%@ SEH QQ&E%&&%&%%%?M&B a@ellugiﬁaltmﬁdmagméﬂg/ﬁﬁn Epﬁnmisqarefemd
about 0.5% to about 20% sucrose. In.c in embodiments, the

o i TR SRR GHRTEER SOATAH AL AU S S ABt ovt 13

mg/mliSuatese frhependinfambedimenisy tfeApharm ad:émiﬁ:&lﬂ@ﬁﬁﬂim&danally

suitabk%?ec rﬁeﬁ%ﬁn@?ﬁ%ﬁ%@&i I%On e Egéelhlgeptﬁ%eer 5%%%?{%%@?6%}&:

1 éﬁﬁ‘ation
harmace ations can comprise about 6 out 6.4%

of Apcstigrbéibamin ia deisspreddirsiyearborimbish neelpmanaataurica At
(SE_Hggﬁ)(;omprise 6.2% sucrose. 31 WO 2005/041866 PCT/US2004/034800
In preferred embodiments, the pharmaceutical formulation of the Apo A-I

: . : P :
Milano:Rsierednperimnts s rbemarsiioriiosm drionm SirreRenty o
Apo Aﬂ}J@Jfﬁalﬁoﬂ | Hé&@ﬁ@%if@éﬂ@%ﬁ@@ﬁ@m%éiﬁdtmm@mﬁ%a&ﬁm&im@foﬁpo
A-l Milano:lipid complex.. In certain embodiments, the. maceutical
complggFATHTANARE Ash OMGriL8 SBBH: CROESRS Aol T5OA RARRTR 45 Grelin
preferetbablidientss e pipid ndaREical ferminlatdnsicansophpriseaticat 0.1%

0.about. 3% mannitol, In certain er % iments, RGeS
fc?mu%ﬁr’ﬁ}uqgf%ﬂ‘gs‘pgﬁf?c@r%%}?s%‘ élgglj% %].i /% %'%@u%%}? gﬁérose. In&gger'j&erred

concerrabotihBARS thicphsrhmeeaiticabdshHlogios Eaprebmphehapsuetss,
formulQiBROML 1A, ARl i 2 SUeSt REEIRSrEsk 65ROS MER] debout 25 mg/ml. Ina

pharmaceutical formulation can comprise 0.9% mannitol. In certain ‘
more RREERTRAR MR BB AEHERT A HONMEGH ARG R ALFRMANS! HFe
10 meBAMP B ST GREMRIISE abuftaminapareruntsiditiasiiamakealations can

pharmaceutically suitable formulation of Apo, A-I Milang or Apo A-l ;
comp AR T T e BT Eo e pra o emeeton
of POt Bt dageain ebbyphisendphio spihatgub kifiewriccéudsdn ekib odiheerts o

. the buffer congentration can b i t Ve I certain, iq
et e O B R o o g B B Ny
chrommiddrdphreferred ‘

In preferred embodiments, the pharmaceutical formulation of the Apo A-I
Milano: lipid complex can comprise sucrose in an amount sufficient to make a
pharmaceutically suitabie formulation of Apo A-] Milano or Apo A-I Milano:lipid con;plex.
In certain embodiments, the pharmaceutical formulations can comprise about 0.5% to about
20% sucrose, In certain embodiments, the pharmaceuﬁcai formulations can comprise about
3% to about 12% sucrose. In certain embodiments, the pharmaceutical formulations can
comprise about 5 % to about 7% sucrose. In preferred embodiments, the pharmaceutical
formulations can comprise about 6.0% to about 6,4% sucrose. In a most preferred

embodiment, the pharmaceutical formulation can comprise 6.2% sucrose.
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embodiments, the buffer concentration can be about 8 mM to about 15
mM, In certain embodiments, an appropriate buffer is added to adjust the
pH of the pharmaceutical formulation to a range suitable for

wadmisigtation to a subject. In certain embodiments, the pharmessutioadsoo
formulation can have a pH of about 6.8 to about 7.8. In certain

embodiments, the pharmaceutical formulation can have a pH of about 7.0
to abou ?@ﬁiﬁ?@eﬁ%ﬁ? é%%%d%mﬁ(@%%cﬂrﬁ%%ﬁ%% %3%1%%%1
MilanccdipidaverplpHof cloptse. heonatod it harougreféickdembatiinents, the
| icay.f |ati aye f about 7.5, In_certai
B e Bttt A B A L MIES R compley
In certgigrpiphad mesiantbapherangamisel Suuidpierprarminisisauboud d Kubsegtout

5% mahAsrtain.embegdiments, thenspglalip-ofitheformiation.can e, AR st

00 to about 400 mOsm. In certain embodiments, the pharmaceutical

2

0-1% tehntiatd T EXH R vE SFFEEHSBIBRE B L Sit vTAsc aibisat BuoHRteR o

compriée dein:Embodintents) thephas Mmaceuticallenbulaliencand javenadieutical
osmolality of about, 26 m_to abqut 340.mOsm. In preferred

formu e A AR o A0 R BBty o

embodabenit 28 Plrm@sws s abiutBR0imOsmrotpasmdstpnefenied embodiment,

the phagmagedtical farmulation can have,an.e. 9&%@%19££§?%g§%q{_Mi ano:

... mOsm. The formulations of the invention provide an Apo 10: lipi
lipid coipRipteRbEoBI N E It B alswra awiivistiiation ake & shiyeetetiiedirain

suitableRRAGIMEAIS 1he Khaymacswtisahiarmutation c%%gm.sw%al
Milano at a_purity of about 98% or more, -32 WO 2005/041866 i
embodipesit, L5 GHATESABBI A LIS HESEORDF R GPELELISE GroSeR IS HRBHET a b prtain

embodﬁﬁ%tgr_ﬂm@t&feab@m@m%m taofe abcabguh% absunDFenlin dprefeired
embod e B R B B e

pﬁrl y e ano can be mine any suitable
embodknents fiee thobe whskill:rtithearbe ateattdimMbasimdntsMhepogityiof the

embcd%géﬁfg"m:@%%)ﬁ?{é BeHets r&@&%ﬁ?g éQé(‘lﬂFﬁu%Pi%?‘ﬁ{aé n%%%%cl&?@al

rmulatio e invention provi n Apo A-1 Mi id complex of

formulglieficie ArpsstdRHOPCBmaNs R Bemiiistibitch B astabjcsrbeaaeminthe

pharmARRAIMERISLIRE Rhapvaceulicalfermutalion Gar omprise RORto&kiats,
purity of about 98% or more, about 96% or more, about 95% or more,

the phafmaceuisel IorALAEOR SRR PE PO R AHGROSr AbISLARRSSH & CFaraiR a
embodprefes et embedingint! thenpuiyef dhehP@ R Glisagrdatariban saaut 30%.

The purity of the POPC can. be, determined by.any suitable technigue
pretersg e B e B e e
POPC &archieiv etepmiinechityythiRh@maceettainpmideiod enbodimenisviimo:

lipid oﬁﬂ@é&l‘;&" Haneylipid.complexhag livid . Rydroperoxids uRtsaf.ahgut
10%, or less, about 8% or less, about 6% or less, about 4% or
embodiments, the csmolality of the formulation can be about 200 to about 400 mOsm. In

certain embodiments, the pharmaceutical formulation can have an osmololity of about 220 to
about 380 mOsm. I certain embodiments, the pharmaceutical formuiation can have an
osmolality of about 260 mOsm to about 340 mOsm. In preferred embodiments, the
pharmaceutical formulation can have an osmolality of about 280 mOsm to about 320 mOsm.
In a most preferred embodiment, the pharmaceutical formulation can have an osmolality of
about 290 mOsm. _

The formulations of the invention provide an Apo A-I Milano: lipid complex of
sufficient purity to allow administration to a subject. In certain embodiments, the

pharmaceutical formulation can comprise Apo A-I Milano at a purity of about 98% or more,
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less, about 2% or less, about 1% or below detectable limits as determined
by the ferrous oxidation/xylenol orange assay (Jiang, et al. 1992, Anal.
Biochern 202: 384-389). In certain embodiments the Apo A-IM:POPC

woanplexdsas a purity of greater than 85% (measured as % PafiiotahpeEiiscs
area) as determined by gel permeation chromatography. In certain

odiments, the formulation.has litle or no endotoxins. In preferred
ot G B e TCh T A AL SHAGTIRINE. Gt SO RG Sap e 0%
or momlilhnoplefaerdaim Bripoditida tsytine ot Wlati G Icedil am dusitcaf: 90% or more.
The p “é%ﬁ%@é@ﬁ%ﬁfﬁﬂé%%&%%&@ PIAEAR %%Brﬁ%%a%%ot& Q8! ASnose
_determined by light obscuration. In certairi_embodiments, the amount of

of skilbarthaastel: grtate coziB e is el aldbviredopiisoominiakatmined
by sizdSIgHRIRedlight obscuration. In a preferred embodiment, the Apo A-|

Milano:lipid complex pharmaceutical formulation is made by diluting a

rApo A-TRifaHBHBte OO R HARH Bt B TG AR AP Stk aRmin id ergtex of

sufficieelian oSpdirmp hesphaisiisaddedto.adiiad cancentiation:o i Sndmivk

hosphate and to adjust the. tween about 7.0 about 7.8, 0
N A A e e g I A e
or momabuutc /) nkhentiROPCY%sadded, thoat hidvemmatiooo fhcdi 3B Yndr more.

i o~ i or 1 ‘ roie o

I e B ] Bl =1 RHERS o
the PQBtrgamosrdpewtite ainaipiigisd-dmpardnmenarieen dridhe deer. In
certainTdRniRHlRSSE! issipredncanting ops et 300 ey hier the temperature

is maintained between 32 C to 43 C with in- line heat exchangers_ "+

(Avestin FEF RSFROTRHEASRGR tdFrsPa iV ias s fearlci: bisdipid

hydropMek 220044866 RET/1S2004034860 BOMPay 720 Esk aridsthereafte; or
he pressyre is maintained at 80-120 MPa (11600-17400 psi) until '

5 A QRT3 FINCSOR A NAR Aoy BES R DalEE
oxidat¥edkiCof] greaterstaaiangue70% Beiwiseh Biothim QehdRES8Then certain

os o of the : , o »
embo R e e el o
of totel iksHGPOPGIeerpRest Ry i et pider dhyoMaREsP iiroligt A e mRERS I,
the folfhARQIREL PRI Ted cRRdiment,the RhaiBAtRURsh MBI R Aton has

. comprises about 12 to about 18 mg/ml recombinant Apo A-I Milano,

endotoyi 71 19 hBH 8 AR ilano. |

palmitoyl 2:e4e8 Whsigivesta-Bghesphochetnentupt b7 phrtidtieG2feater than
' _sucrose and 0.9%_ mannitol with an asmolality of about.280 mOsm tq_ . .
10 LS REa50 eSS T T At e TR ek REV T A
emboditrahtyt@0dcputitf pRORC: &t ghatr ITAE2H wityinl fize isetetiovéffifodiment,
per Sonzggi‘;{‘glgsim&%g@%@%%%gg@%r than 2%. The pharmaceutical ‘

formulation can be st ozen (about -15 C to about -25 C). In certain

embodimentsrafrertdmiledisiecale Heedid dbilasneniifrepmaiex pharmaceutical

formulation is made by diluting a rApo A-l Milanc to a concentration of 15 mg/ml in solution
with water for inj ection. Sodium phosphate is added toa fmai cloncentration of 9-15 mM
phosphate and to adjust the pH to between about 7.0 and about 7.8. Mangitol is added to
achieve a concentration of about 0.8% to about 1% mannitol (w/v). Then POPC is added to
achieve a ratio of 1:0.95 (wi iarotein/wt lipid) of Apo A-I Milano dimer to POPC. The
mixture is stirred at 5000 rpm for about 20 minutes using an overhead propeller and an Ultra
Turrax while maintaining the temperature between 37° C to 43° C. The feed vessel is stirred
continuously at 300 rpm while the temperature is maintained between 32° C to 43° C with in-

line heat exchangers (Avestin, Inc.). Homogenization for the first 30 minutes is carried out at
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solutions or lyophilized solutions. It is preferred that the such formulations
be thawed and warmed to room temperature prior to administration to a
subject. Gentle thawing and warming is recommended to avoid
wdengtosation of the protein. In another preferred embodimeRETig2004/034800
formulations can be in sterile glass vials of about 2 mL to about 250 mL,

bly. about 10 mL to about 100 niL, most preferaply .about
SOMPR R A S AT EBITEh ol A AL o00- 11200
psi) wiMiil anorobaspbuiip dcgehpiexchtice aemoboginelats dir: phathe2é A0TT alf
f |ati ' 0 Lt t
Ry S S R R A e
adjusted ia/riloT vy Eimaddition Alio 0ol ivfidiosuptrsep AbFrEB AMpTER 2 dprBwlation
of the@0RMk S00HMALPIPE Mg Rek ROHRL sali Jhep tarmnasceulicaliermUaHaNR s,

can be for a single, one-time_use or can contain antimicrobial excipients,
as descrbatHissPETrsRd SRy diacHhhmBRaTRCEP IR AT GREIses
aboutf0X tulipiel9seginiorRuamRleBAPY N-USEIMIA), ABLENaid ebohoUiments, 1-

.the ph tical f lati be i if-of - k _As s,
Pl GBS e K L Ot G LA pich A 14 5 eBE i
mamhoésdﬂpﬁhp nssine,linaﬁﬁmmﬂzﬂﬁﬁ mﬁtstabelﬁmbﬁtbﬁ?@i m@lsnhisffmgimrbgch@édaﬂ]
formIARGPLay i?a%%ﬁ)&“&ﬁx‘#&tea@&?%% o@%ﬁ%@'?é?@ﬁ%%@@?%%ﬁy. Ina

formulation in an amount necessary pical treatment interval’and
certaig grabieditsna efivtelingioatibhearte sletHcaesta dfsratalations of the

inventiosy, pravide: ferMrilalaust Packagei i ARIBHTARRMICHI C 1o
- formulation comprising for example, an Apo A-1 Milano: phospholipid

sbout e P HH B G S HRAE 67 e G L 60 et Rt

solutioferopleopitiiZed ReDMKenOTE Weekdedans: weeks: foronexaoabodithentd thel

nit-of-use package can comprise a -34 WO 2005/041866 . .
warinef SRS SO a0 Ol AR 81 A UBIEh (ATr Ao SR aping
is recoMitendeptvospiblipidtcomplex thegprotmount sufficient to treat an average

sized adult subj ' ' i :
apparen O R AL, P vl
of aboakwd eribnetSaBjeds eIy Fhep Al Hat e Rl Iﬁﬁrw&aw@ﬁ%pé%fﬁfﬁéy
about $ahelechanchhave AGROmPANYING iheling s@?&%ﬁaﬁi@ dhefermylation
efu

contained therein and other information us to health care providers

MilanosppspitBeid FRIIRL Fre Jh T o bR YRR I O PRI FAS VRS i L ons can
compriéaseular sisemiers aeuiel sengnarySyhdromes, isshemigidigdrelars ansplex

.- far the stabilization of plJaques, including, but not limited tp .instructions
ma ﬁq%rfﬂlgosl ee?%%gﬁé #ﬁl{%‘g\;}a@&? fa fgqh??rrll e ggégr?t?é%%&%%%s,
phosphwhningsypeecantizrebonafitling and Etoragerip@tnictiohs and the like. In

further aRAAImENLs: (e BIERERI Y BIDBIQYIBR Kin RENSRINO G

preventing lovascular and vascular disorders, acute coronary

contaigpnidmgmekiajsesamers, as described above, rendering the pharmaceutical
formulations suitable for multiple uses, for example a multi-use vial. In certain embodiments,
the pharmaceutical formulations can be in unit-of-use packages. As is known to those of skill
in the art, 2 unit-of-use package is a convenient, prescription size, patient ready unit labeled for
direct distribution by health care providers. A unit-of-use package contains a pharmaceutical
formulation in an amount necessary for a typical treatment interval and duration for a given
indication. The methods and formulations of the invention provide for a unit-of-use package
of a pharmaceutical formulation comprising, for example, an Apo A-I Milano: phospholipid
complex in an amount sufficient to treat an average sized adult male or female with 15 mg/kg

once weekly for 5 weeks. In one embodiment, the unit-of-use package can comprise a
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disorders and for the stabilization of plaques. The kits comprise one or
more effective doses of Apo A-1 Milano or Apo A-l Milano:lipid complex or
pharmaceutical formulations thereof along with a label or labeling with
winstesictizas on using the Apo A-1 Milano or Apo A-l1 MilanoH{pit 8zmilesseo
or pharmaceutical formulations thereof to treat or prevent acute coronary

es a ordln to.the method ein t|o
pharm B o, S B B iy
mountheﬁmhbtﬂﬁmtﬁms’@mmmd@emm@ﬂﬂe %pugfiiég Mxtanmddmﬁnr A-l

weeks, {'W%LPH%S %@@%@Mﬁl@ﬁ?%@{ tfﬁrir{hlél ﬁHQ&%&Q&E@Q& ﬁ&gm are based

componen for the safe disposal of these devices, e.g. a sharps
on the gahiesirieei§iertain embodiments, the kits can comprise Apo A-I Milano

or Apo Pt AR bRid-cormplexRnpPba magediealioHntatonshareaf in
ackages. 6. EXAMPLES

a pre-fille es, unit-dose or unit-of-use
iabelm%ﬁélﬁ?@@@ ki }%ﬁ%%@ﬁﬁ&ﬁ%&%ﬂﬁ@?&&@& %&%&%é@ health
care prfﬁrﬂd)mn@drmbwmtmguemmp@s .aﬁd]prE‘)@m@leaﬂcéfdhl@dfmlﬂfat ahd=T{SeRhO
his e amp edemo strates t esaf 8 dtoI #g atb C 216 In
o Stu

o e e R Botr e i SECORe Ge O B AISR ! Baues

includiuen@ﬂcte@mu@ét@rmﬁeﬁensﬁewartibsmIévammyﬂ@fvabdmatlmmcandn,
contraﬁ@ﬂﬁﬁ!;@ IR iR APe At Ml anaNEs Somplexed witbiaphospholinid

in a one to one weight ratio, referred t6 as ETC-216. The study

evaluat o P S P SRR H Ry Ot FUERIEBRIETIgaddEdBriEaingler

pgevengggma@ugmawe zgeai%meﬁaﬁeea&aﬂﬁggmeagmymaegm N
y maie v unteers and at two different doses | eal
disordegs ARy O%%ﬁt% Zefit i ?&“&Bﬁsfﬁﬁ%ﬁ%%%&ﬁéd’%‘?ﬁ%ﬂ FHEYS otes of

Apo Adridiltndhe siudy-Miitbndviipibieattimjexaltpteena(dstibjbefitsibeivwe ehethel
18-5 ars of. a were admlnlste ed intrav s doses of

stong 8 B R D B Rl SRS L

Milancaigpidristepéat. qnﬁeana*eeeﬂbfémwm@m@td iw@m| pLe SO avgiieg

coronawesrﬁlmléyﬁ%@gmyﬂ@ igendarof hamubiact: doss andirte A provided:

Below in Table 1. Table 1. Dose Numb Gend Infusi (mg proteln/k? body
kits ca PyREiS CEIBROREH RatE BRI HRaQhihe et afa b gy devices Tor

delivering the Apo A-I Milano or Apo A-I Milano:lipid complex or pharmaceutical
formulations thereof and components for the safe disposal of these devices, e.g. a sharps
container. In certain embodiments, the kits can comprise Apo A-I Milano or Apo A-I
Milano:lipid complex or pharmaceutical formulations thereof in.a pre—ﬁlled syringes, unit-dose

or unit-of-use packageé.

6. EXAMPLES

The present invention will be further understood by reference to the following
non-limiting examples.

6.1. Example l: Tolerability of ETC-216

This example demonstrates the safety and tolerability of ETC-216 in healthy
volunteers.

A double-blind placebo-controlled study was conducted to determine the
safety and tolerability of Apo A-I Milano and phospholipid. The Apo A-I Milano was
compiexed with a phospholipid (POPC) in a one to one weight ratio, referred to as ETC-216.

The study evaluated the safety and tolerability of five escalating doses of a single intravenous
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(placebo) 0 2 Male 1.25 (placebo) 5 3 Male 1.67 15 3 Male 1.67 50 3
Male 1.67 75 3 Male 1.25 100 3 Male 1.25 0 1 Femal 1.67 (placebo) e O
2 Femal 0.83 (placebo) e 15 3 Femal 1.67 e 15 3 Femal 0.83 €50 3
whemahfH3 e Adverse event monitoring included clinical laboratsmy4/634800
evaluation, physical examination and vital signs. Subjects were monitored
. . for 27 days following dosing. Twenty of the 32 subjects, in this study
infusipm il Rl athersacalBntB S SFRARhARE A& TRRADTE0ErSTS pfpfseTemale
voluneentinihat et cunted: waniamanbfeauljeciawere reonsidaceddessibly
related tQ,study dr. eatment. These adyerse events and numher of
subjects e e S R R R R B U R e of
age wstbjduts)isteskdoyrysin(t Gostigé & halseln (Badabjbitsls. Hesrtathe andl
incluc%?%r g@g@%@%@g@%ﬁ%@ i sbieelshand, ahdominabaaiaiye so

yceridemia (2 subjects). The majority of possibly related adverse

my/kppsrre{parssite sirnearanohi sall erbolrsraydvate e poriddebRRiRmE:

Tablethe infusion of 50mg/kg or 100 mg/kg of ETC-216 in male subjects. Two
adverse events -36 WO 2005/041866 PCT/US2004/034800
(hypopr&%l?ﬁee}’nia and abnormal hepatic function) that occurred in

placeboirerted subjects weldmaimsidered possiblteetated to study  Infusi
{mg preadindugthdderendrBubgedsaths, segous adverse eventsgRadthdrawals
weighicause of adverse events. As provided in Figure 1, the sémalisévéilg of
HDL unésterified cholesterol ,n male subjects 30 Mi#ates following a  1.67
(placedinple dose of ETC-216 increased at doses of 15mg/kg -
0 2 Male 1.25
{piacebo)
| 5 3 Male 1.67
15 3 Male 1.67
50 3 Male 1.67
75 3 Male 1.25
100 3 Male 1.25
0 1 Femal 1.67
(placebo) 1€
0 2 Femal (.83
(placebo) €
.15 3 Femal 1.67
[+
15 3 Fernal 0.83
&
30 3 Femal 0.83
| : -

Adverse event monitoring included clinical laboratory evaluvation, physical
examination and vital signs. Subjects were monitored for 27 days following dosing.

Twenty of the 32 subjects in this study reported adverse events, all of which
were mild to moderate. Adverse events that occurred in two or more subjects were
considered possibly related to study drug treatment. These adverse events and number of
subjects experiencing these adverse events were, lymphopenia (11 subjects), lsukocytosis (10
subject), nausea (6 subjects), headache and diarrhea (4 subjects), vomiting (3 subjects) and
abdominal pain and hypertriglyceridemia (2 subjects). The majority of possibly related
adverse events (gastrointestina! and white cell disorders) were reported following the infusion

of 50mg/kg or 100 mg/kg of ETC-216 in male subjects. Two adverse events
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and higher. Antibody titers to Apo A-l Milano were tested in sera before
infusion and up to 27 days after infusion. There was no significant
antibody response in any of the subjects after single dose administration.
wahentarmieal half-life of approximately 100 hours supports thervatinnaiefan
performing the initial multiple dose study in humans with an. every 7 day
dosing regimen. These results indicate that ETC-216 was safe and well

(hypopspiriaaeis i thossL L HIS SSHEGR)ABRRS BoE MsPicehPrEgagdsublects
were doxetupld posdibp Bfficary efuljfteyaniRosBsof kekEnd @ tathR egressingrerse

Atherosclerosis This ex le demopstrates the efficacy of 15 mg/kg and
Sventy In%q}i%a%%@e&? "ﬁ'@% i erﬂé":(f:ﬁ{eg’ssing coronary atherosclerosis in

su bjectm@mamﬂéindﬁ@nwy,$bmehnmésveiﬁrd§ I$idymesis ificdraboteied, in
male SHRIE RGNS, GADUANRABIIRIEAR80 AL IR Y BIVAIEBE 1 Smeice

efficacy and safety o In subjects with acute coronary
and highadromes as assessed by intravascular ultrasound. Prior to the initiation

of any studyssRasiic RrageduieyallsHhiecs 9oy e RN Red CONSERt and up
approved %ﬂthe Institutional Review Board (IRB) of each participating,
to 27 fren iR A ERnBIe G Es et e tHoT ﬁ?&%ﬁ%&éﬁ?%ﬂ?ﬁ@é&?@é’g fidppects

after Syfie@Resitimstatienangina, non Q wave myocardial infarction or ST

elevation,myocardial infarctian) within rior to_screening.an

overe ol R R 16 e 0 ey S e R s T SR

perfotrgranjiiftiervevitiot (RE! yady iamivipatingl2 anrryersstaipfolieivipes giraen.
proceduse. Subiegts;mesting thisreisedamersrexsiuded ifithelnrogegiye
was considered urgent and/or considered to carry a high risk of acute

and ﬂéémﬁﬁéaﬁ@ﬁ@?é@’%@éﬁ?ﬁﬁé@ by the treating physician. The primary

efficacy gndpoipt yyasithe: chandertRrs, Qr rmatrantveiy s BrECagment)
in percent atheroma volumegiBsac3ingMsnmar-sa@eResH Of one targeted -

- (imagedTeopanladienyrassRs SRty axrascrlaiy irastlng/(y iS)s &
ositive result was defined as a negative.change.in percent atheroma
BT T AR TR 1) R e e Sor B mes.

2005/04 T86G:RGTHIS2 60d/0848() GoSdcdiidr pleffibacyenulsintsiimealose
the mean change in to Ig%hgr Q e,Maximal, "
Stud1“;a hegﬁc?}lﬁ‘ge%#ﬁ:ﬁnlecég?}g'é%éong ry@?%%%%%gﬁgﬁv%%e establishgr for

syndrpitgSaanesensgioy apay ol s ek ctoptar he fmédiira sl ppiiedere:
speciﬁé Nominal changg.end.of reaimantminis HirreapendBitRnal Review
Board (IRB) of each participating institution.

Eligiblle subjects were those diagnosed with acute coronary syndromes
(unstable angina, non Q wave myocardial infarction or ST elevation myocardial infarction)
within 14 days prior to screening and who were scheduled to undergo a coronary angiography
and/or percutaneous coronary intervention (PCI) and anticipating 24-hour stay following the
procedure. Subjects meeting this criteria were excluded if their procedure was considered
urgent and/ or considered to carry a high risk of acute complications, as determined by the
treating physician. 4

The primary efficacy endpoint was the change (end of treatment minus
pretreatment) in percent atileroma volume in a 30-80 mm segment of one targeted (imaged)
coronary artery assessed by intravascular ultrasound (IVUS). A positive result was defined
as a negative change in percent atheroma volume with Confidence Intervals (Cls) not

inciuding zero.
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plague "volume" as measured by the average of plaque areas for all slices
of anatomically comparable segments of the target coronary artery; 2)
Nominal change (end of treatment minus pretreatment) in the average
wnaoasnamsplaque thickness for all slices of anatomically comparahied 34800
segments of the target coronary artery; 3) Least and most diseased
segment "voluyme"; a) nominal change (end of treatment minus
pretreatﬁfﬁs?ﬁ?ws S PBIBRIDE R MR RS iy EoAGRRsvolume
and awliegsmibagelitiercanidinihgethe Jeasidperetitpinandpanaa (defieetbAshtde
st diseased segment),-k) nominal change (end of. treatment minus
for Ty e e S Doue
slices at baseline corfaiming thenggéatést pertentpleiguearsaafdeitad tosal
the.qestAiseased spamenthSeeondary sificany epdpodntipypngiggraphy

were: 1) Mean coronary luminal diameter within all measured coronary

sEBEHEE) RIGRTEN G Feesurah g IchrdpeRt FOSRINEAEEEN treatment
subgroup; 3) Prpportiqhnahslbiects wilh SRe Armare NeyLAREIQaTaRNS the

coronary lesjons at the end of treatment;, 4) Number of sjtes with
oSSR BB s G G OR L7 A AP R Ol
preseasting thsianzshowingrprogtgssion; 6) Proportion of subjects
showing "regr sion"ﬂgagltnﬁ}gl ri'g(-}gg(&%iGn eﬁlﬁg#&g@ﬂl)‘g@%r}ion of subjects
showing "progression or no change" in “all pre-existing lesions; 8)
Proportion of stibjectsshowingahegiessisirarinenizinge piginghiment) in

Dfs%l-%%a%ﬁvag gslantuhbe imethads.for dvksuwarsirealyaad-asdeseribed me
by Nissen 2001, Am. J Cardiol. 87: 15A-20A, incorporated by reference
héyeThAr e aneRas st ickiingeas Hisrkist digfiseacemeiilus videotape,
reviewed the pyylbackandselesied e efigiaeidhenhestpistalmaiie
2005/041866 PCTIUS2004/034800 side-branch.as the beginning point for
RS EOHET A, 2P BRB N Bl SORAFAG T e
seleated fercanahysise repeedefitinipabe nestafisrasst septien3. spaced

o SRR, Ie (Al RARERISIRRS Rerlion vas the most
)

proximal' image es ce .
1 Mean coronary luminal diameter within all measured coronary
segments,; |
23 Number of new angiographic lesions in each treatment
subgroup; _
3) Proportion of subjects with one or more new angiographic

coronafy iesions at the end of freatment;

4) Number of sites with a pre-existing lesion showing regresston,

5) Number of sites with a pre-existing lesion showing progfession;

6) Proportion of subjects showing “regression” in any pre-existing
Jesions; | '

7 Proportion of subjects showing “progression or no change” in

all pre-existing lesions;
8) Proportion of subjects showing “regression or no change” in all
pre-existing lesions.
The methods for [VUS were analyzed as described by Nissen 2001, Am. J
Cardiol. 87: 15A-20A, incorporated by reference herein in its entirety. Briefly, the operator
digitized the TVUS videotape, reviewed the pullback and selected the origin of the most distal
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prior to the appearance of the left main coronary artery or right coronary

ostium (proximal fiduciary site) as show in Figs. 2(B)- 2(D). The

procedure was repeated for the follow-up examination using identical
wiapgsanisssto ensure that the identical segment was analyzedatshatiotimmes

points Both directed and derived IVUS measurements were performed.

measureme s wer erformed i in, a with t
Sida'br ég 0 mﬁ%grlcan &%6%950 g%llglo 5@%’ E%%seggengﬁc\ig%gy
30™ mﬁ@awdscﬂdgcytf(dvﬁmuzmimsmae@nm a@@ﬂemwm@wnqm%@z@gd exactly 0,5
mm a rﬂ%aﬁﬁgi VA ?@&%@8& Rersin R AIRNR b WEReNaHoRAHNSIIIG of

ath Image 1.62 (NIH public domain software), the operator performed
prior tp AhiBPASRSATSPGYdbte U 1R G ARG TSI R HFAREAEH SjiHeR (Rreptamal

ﬁducﬂyw&émgﬁ&yﬂhﬁg@@m&w SR LSRR SSRIiaBpdhR DR b low-up
performed manual p efry to tracellgle leadin ges of the Ium| al
e S B OIS BT g RIS g oAt =
both atlepoma thicknesses were also directly measured. The accuracy and
reproducibility.of these metho e bee Y T
demonstr ﬁhé rt?'ué ggﬁ‘gl&ggﬁgﬁ‘.’i@% ee%tsn %%@%‘%gﬂé&g ér:%%%'l aDrlé%Ct TVus
measmeastsemamsivereditiocorgsscefeduibt disndrsiopstiierioretisin ool

Caid%kb%{? RO RNIOHS S‘G&Z 08 &ﬁ*éﬁ%&[& BAIUNG 0081, AWM o1, Cardiol. 37:

oenhagen et al oc. Echocardiogr. 16:277-84

147 STH%dﬁp@ra@éw&%érﬁfw%%é@ﬁB@mﬁs@@Hﬁ%ﬁ e Npkiapfiagiipe of Health

ImagEES UM BIES YoMk @lﬁt@ﬁéﬁ%ﬁé&)ﬂﬁﬁ&@ﬂﬁfﬁi@ﬁba standanbaeviatione by

of 2.9%. Derived IVUS measu cIud alculatlon f atheroma
measyFing L, guifl i eReo grﬁbﬁé% ﬁf%le mlnus mlr%araeraea Cross-

sectiddeaaUeR imagetrassdseatiodplwirenptainect dtOiSdrg ¢dpesvalgigheninal

total gtheroma valume. could al t '
SRE b R e T e
thickperce tatdrodizstbl umesumd cﬁmwt@éﬁéfsﬂ(lé rsiefsmbiteaicie e mpthods
have } 96513195%@ B6riel: Qm%ﬁ:e‘@aﬁg At 2003 VA 2901229272 R0Rbss

SIS coronary angiography was performed in.a core laboratoyy t
sectimél ERAERASHE CHFIE P@ﬁ%&&%a{érﬁ A HTSEE R RO A SR
Lucﬂ@ﬁ%ﬁoiﬁ?hﬁfdﬁﬁt%]ﬁt%é@ﬂéﬂiE)Qmﬁicll;ﬁﬁ?ﬂaag@? Qfﬁﬁqsmmﬁiegmfm 2093 J.
angiographic catheter:ti Wlt its Imo im nS| n was.used t b te
. S8 R el oA RSB PR Th THEGe e ey e
variabaIgne: mwmiﬁﬁdedtab}emmpimdhambmdmmmm Swﬁmﬂ) deviation
of 2 05/041866 PCTIUS2004/034800 Fifty-seven subjects were
‘fafidomized to receive 15 mg/kg of ETC-216, 45 mg/kg of ETC-216 or
volume rimttvesdl PIaB ehensvenents' im&gd@dlcdaylﬁﬁmh% FREARaRCdRUp to

em%amﬁmr}ﬁ&m&%@@gm subigstswereHandomizag te- 1ame/ ke & Fecidh.

were obtamed at 0.5-mm intervals, the total atheroma volume could be calculated using the

Simpson rule as mean atheroma area multiplied by pullback length in millimeters. The
percent atheroma volume was computed as: (Z atheroma areas/Z EEM areas ) x 100 (See,
e.g., Nissen *

et al., 2003, JAMA 290:2292-2300). Analysis of coronary angiography was performed in a
core laboratoty at the Cleveland Clinic Foundation using standardized methods designed to
reduce measurement variability. Comparison of the diameter of the angiographic catheter tip
with its known dimension was used to calibrate the system The angiographic end point was

the change in the mean coronary uminal diameter from baseline to follow-up.
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ETC-216 or placebo in a 2:2:1 ratio, Forty-seven subject completed the
study. The 15 mg/kg dose was infused intravenously over about 50
minutes and the 45 mg/kg dose was infused intravenously over about 150
wintaaigee infusion rate was increased for some subjectgcitiesndhes4son
occurrence of nausea. All intravenous infusions were given peripherally.
Subjects were monitored by clinical laboratory parameters includin

antibody T FEVEIEYRr BHPIECS Ko isHadomisRd inifeatoris! gl kigisE 1C-216.
45 mglhgwﬁﬁammmamlﬂﬁﬁﬁatdmi meca’bewemy“m@l (eterdsity wielinieatimum

d ts. An d IVUS t d
o HE A es SUPIB ML Bl BAING G aPl fidPeree
ETCgdéon¢ecthniing %@ﬂrmtlmﬁetyﬁswaemwfe@tdamﬂaﬁémmést dose of

ey orisasiibes o ase 0G0 L (PSR CHAIBE RIHIAN,

0|nt as summarized Iin Table 2 € combine treatmen

the 4@%@(&53&&%7«@ Wﬁ@?@é@ﬁ?@@l@%ﬂ%@m‘é@s%iﬁﬂgﬁ@% Mtk ipfsiematte was

increlstEf1Rnhabande. b mrar datandasd Aevatian ier R RRERMN ons were
ath%gﬂr[% volume was -1.06% (3.17%). The median was -0.81% (95% ClI,

given peg 0.34%; p=0.02 compared with baseline. For the placebo group
the mearg (5B changenasdd. Eﬂ%xﬁ&ﬁg%)}rﬁhﬁf mesienewasMaskoA20nly

v DO AT B0 e B RO G i
frequiireyTand) st @sityrdsliSeyradrir B Eves. aé@@rr@mjmwméﬁégﬁrwme&aseumd

on ed aga@;%ﬂm iof %%@%@%ﬁ&'@&é&%ﬁ alugd &f@&ﬁﬁg%l‘é’i%{é the
) (10R) (D) (I0R) (SD) (95% C13 lacebo 14.805.29 4.94 356 .14
SGCOH@QCG&@% PN E 9o, Y @75@?&?8*@9}% dosry 39091 im200)

TC-216 ToskQe/ib BSR4 28 Bfel <A1 dde030 MY/ KEH 4941 E38:d6::(6.5)

(32.78- ( 4to4497)4287)056) TC-21557.921.227.19 6.62
Sum“ba%eg @ff aﬁe éﬁ‘ﬁmg‘ﬁ R EPgsd Frainens sieyn (pabiests Fioeg ved

eithedthd 0] 4d/Q2 00430 pTi(3-246 6fFI6-Q.BT, Tho Eifhdet T Oeth8S12Erd Deviation
or SD) percent atheroma volume was -1.06% (3.17%). The median was -0.81% (95% CI,

-1.53% to -0.34%; p=0.02 compared with baseline, For the placebo group the mean (3D)
change was (0.14% (3.09%). The median was 0.03% (95% CI, -1.11% to 1.43%; p-0.97

compared with baseline).
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Combined (7.32) (34.01- (6.95) (32.79- (3.17) (-1.53 to 44.53) 43.53)

-0.34) 1 Standard Deviation. 2 Interquartiie Range. 3 Confidence

Interval. 4 P values for within-group comparison from Wilcoxon signed
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* P values for within-group comparison from Wilcoxon signed rank test, For betwean-group
comparison of ETC-216, Apo A-I Milano:POPC combined vs, placebo from analysis of covariance of
ranles of change from baseline, with the baseline value as a covariate, p=0.029,

Prespecified primary efficacy end point.

With respect to the secondary endpoints, positive results were also obtained,
as provided in Table 3, below, Compared with baseline, the mean (SD) change in total
atheroma volume in the combfned. treatment group was -14.1 mm® (39.5 mm®; median -13.3
mm®; 95% CI, -20.7 to -7.2, p<0.001). For the placebo group, the corresponding change was
2.9 mm® (23.3 mm®). The median was -0.2 mm® (23.3 mim®). The median was -0.2 mm®;
95% CI, -8.6 to 8.2; p=0.97). The mean (5D) change from baseline in maximum atheroma
thickness for the combined treatment group was -0.042 mm (0.080 mm). The median was
-0.035 mm (95% CI, -0.058 10 -0.020; p<0.002). For the placebo group, the corresponding
change was -0.008 mm (0.061 mm; median -0.009 (95% CI, -0.035 to 0.026; p= 0.83). See
Table 4, below,
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45mg/kg (156.7) (90.9- (145.6) (89.4- (15.3) to 332.9) 311.1) -2.9)
TC-216 6 68.4 63.7 54.4 44.8 14,1 13 Combined 3 (-20.7 0.0012 (163.5)
(129.4- (152,6) (131.0- (39.5) to 359.3) 337.6) -7.2) P values for
wvitinisregreesp comparison from Wilcoxon signed rank test. FRET/US2004/034800
between-group comparison ofETC-216, Apo A-lI Milano:POPC combined

vs. placepgfram Iyﬁﬁ%g}f C iance of ranks céchan from baseline,
with the 2g%élgil(lgriefl?a ue as a%%gﬁgllﬁg%%ﬁfég.% Orreosliz)aﬁ:l %%nsxr{l%mary
efficacy end point -42 WO #805/041866 PCT¥32004/034800 Chable 4.
Mean Maximunsitherdma Thicksesgsnimthe Targeb£ oronaasisegment
Bas Fol Ch eline, mm low-up mm ange From Basgligte, mm reatment o.
of-can(Sb)-ethancam(SD)edian-can(Sb)edan-valve —Greupssubjects
reatmbOR) (IQR) (95% C1) flagebo 649, @83 | 66ikn-584 HHPI009,83 (03D
Groug0).402ub@382) (§1392-| (B361) (-0.035 to A@46) 0.827) 0.028:4 Cr16 15
aceh .815:830.771 .824 0.044 0.04P .03 mg/kg 1 (0.194) (0,683- (0.168)
4€59(0.646+ (0.094)7¢:6.079 0.0.953)60:865) |-85015) T€9215 .788 (E92:{|.699
.758 0.039 0.028302 #919/kg|516Q.628) (&.531- (3:269) (0457- (0.059)
(-0.056 to 0.992 0.963) +0.007)| TC-216 .;]%?3;)816 .741 .814 0.042 Q.0350
0012 _Combined 6.(0.233) (0.578- (0.216) (0.552} (0.080)/(-0.058
Tc219-263) 0.895)-0.020) P values for within-group gomparison from -
mg/keWilcaxXon signeti fank 1€8t] For Between-grdup cordparisondf EXE-p26,
Apo A-1 Milanp(RERC |coThbined M .splacetse. from andlysis of
370.7) 351.6) -4.9)
TC-215 -
ssmghkg | 306 95.8 18.0 83.8 12.6 12.0 (-20.6 | .007
(156.7) | (90.5- (145.6) | (89.4- (15.3) |t
332.9) 311.1) -2.9)
20‘21.6 6 68.4 63.7 54.4 44.8 14,1 13.3 (-20.7 | 0.001°
ombined . !
(163.5) | (1294- | (1526) |(131.0- [(39.5 |to
359.3) 337.6) 72

! p values for within-group comparison from Wilcoxon signed rank test. For between-group
comparison of ETC-216, Apo A-I Milano;POPC combined vs. placebo from analysis of covariance of
ranks of change from baseline, with the baseline vaiue as a covariate, p=0.018. '

2 Prespecified primary efficacy end point -
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covariance of ranks of change from baseline, with the baseline value as a
covariate, p=0.023. 2 Prespecified primary efficacy end point. The results
showed that ETC-216 is efficacious in reducing plague size. A statistically
wslgitioantsegression of atherosclerosis was demonstratedsabothoos/634800
treatment groups. 6.3. Example 3: Ex vivo Langendorff This example
demonstrates the cardioprotective effect of prophylactic ETC- 216 in the
reperfused isolated ischemic rabbit heart. Male New Zealand White

rabbits, ine %%m& @'ﬁver weighing approximately 2-3 kg were
Segmugted in gﬁ%%gd)&}i e m%?@%?ew é)é}fgr:%l\ﬁ%ﬁggr&)gb it Wa%%éloergpedyas

the appropriate test system for the purposes. of this study. The isolated

ischemic-reperfused rabbit &% is a model of Fiman myocardiaf*
infarction. Upopetrtivat animals wererassigned unigueeeifentification
numbers. Animals were housed |n stainless steel ¢ages in accordance

with theguidet sity-of- MichigamGommittegomrthetise

reatmé@fd Cagaof Ani GCal spABMHR 2005%4041806edian value’
GrougP CT/U) S2POH/( by the Unigi@®ity gf Michigar®®&it for the

| ghnr tanve- Animal Madicine--Th Univarcitvy of Mi
L] T ALU'] T XN I T iICAT v CITTO LA TITVOoT JlL] A AN A AN]

hiaan.i

raditad b\
4 A ”y

D <
I TOTTMAT UL TUTt

Eaéebothe American Asggciationaf Accregitation gf, Lab(ﬂrg‘%@y Anignih Healthy
Care, lahd the amaj care.arse prageam copferms todher standaresein the
Guide for the CGare and!\\s¥9f | aboratory Af#fials, DHEW. (N#9)Publ. No

-23| ETC-216 iis recomgg' ant apmipoproggjin A-l
TC-21 .8 ‘ NP ) 0.044 . 10049 .03
me/kg |f_an0/l-pz?1lm|t @9% olegiygphos;g@pﬁ{ggyl:w%e cc_)raagﬂlgy in gy 40 one
ratio by weight, Stock spiutions of ETC-216.8egntained 14 mg:pretein/ml in

a sucrose mannitol buffer. Since|the sucrose-mannitol buffer was

TC-2hcompatible witfKrebs-HénselditBliffer, o corffd]. for aggg 02
e dependent e gﬁc&sgif réég%%"itol ;‘()E%ég? E@%;% Wgé'%% lyzeg ‘('j(g]%%tain a

background buffer comprised of 2 % glucose in 4 MM soditim phosphate,
TC-21pH 7.4..The ETC2I6 wadHiluted wWith Krgb8lHenselei*Duffef-885yield B001*
Combigefiy concentrati®rdf 0 4%%-9 g/m .(el’ﬁé)vehg?:gé/'vas Shrfiitiny) ég? d° Dose

selectionwas-based-on-histericatdatafor dosesusedimEsperiori's
Human Phase | sipgle dosesafety Shpicabinals wikee dasesMrde 00
Mg afck Gk issaEadministe reoihuptaischaindhe studiesre tinges of
in ahisiprotaceliadorosyfratiserbfe0M8h Fgfrriliee spprrendntaiene-aqliffalent

to an intravenoy]§r dos %f 25 m%& adgginis%ered toa human. .

Experiments were. Sggcﬁéfugférgrﬂsmgcg f'a aiéhdorff apparatus.to perfuse

rabbit hearts. Rabbits were rendered unconscious by cervical dislocation

and the heaiswereiserayadnapitly andratiophediteacarnbadorize. A

erfusion through the aorta. The perfusion .
statisgcaliy signitti]camgregression o? at erogc?erosw was demonstrated in both treatment

groups.
6.3. Example3: Exvive Langendorif

This example demonstrates the cardioprotective effect of prophylactic ETC-
216 in the reperfused isolated ischemic rabbit heart. Male New Zealand White rabbits,
obtained from Charles River weighing approximately 2-3 kg were used in the study. The
male New Zealand White rabbit was selected as the appropriate test system for the purposes
of this study. The isolated ischemic-reperfused rabbit heart is a model of human myoeardial
infarction. Upon arrival, animals were assigned unique identification numbers.

Animals were housed in stainless steel cages in accordance with the guidelines

of the University of Michigan Committee on the Use and Care of Animals. Veterinary Care
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medium consisted of a circulating Krebs-Henseleit buffer (pH 7.4, 370C;

"KH") that was exposed continuously to a mixture of 95% 02 /5% C02

and delivered at a constant rate of 20-25 ml/min. The hearts were paced
wihiousghost the protocol via electrodes attached to the rightratriurzolRacisg

stimuli were delivered from a laboratory square wave generator (10 %

_ ve siologic pacing.,. 1 msec duration, Grass 588, Quincy, MA). The
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ventricle. The fluid filled latex balloon was connected with rigid tubing to a
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variables were monitored continuously using a multichannel recorder
Humag gl aTasasoBoRigraphorsb i igbuinbradasehieriad 88 Rpaeoifibr 1©
were SRMWRrSddatehteaisifieontRysienes beaHs e ks Rawtnecbatatation of 0.5

hroughouyt the experimental period by enclosing the heart in a .
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humaperfusion medium through a heated reservoir and delivery system. Two

Treatmept groups were u %&%%%%%ﬁ%ig%%%gﬁkg%?%ﬂg b IR bit

below. GFo pmflrea ment Test _ : ) 1 Ischemia &
heartR ppbliisivery/ehiblied Resokinminbe ReperhdsibvarTand dho sriviyere
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“were stabilized under normoxic (normal level of ox en,) conditions for 20
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expoddinistasebdhie periatheassonmre2esposed indhikid-bubier alonegtamd of
then for al?éiitional 10 minétes t tg,g KH buffer confaining eithe
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right atriBghminotecpeiiodi ofdscidimisefoffomed dbpat6dy minutevparadnstator (10 %o
above %B%L%‘l%igxg l‘a"ééi‘néﬁﬁ' rtle's'gceﬁuration, Grass 588, Quincy, MA). The pulmonary artery
was cannulated with SilasticTM tubing to facilitate collection of the pulmonary artery
effluent representing the coronary venous return to the coronary sinus. The superior and
inferior vena cava and the pulmonary veins were ligated to prevent loss of perfusate from the
otherwise severed vessels. A left ventricular drain, thermistor probe, and latex balloon were
inserted via the left atrium and positioned in the left ventricle. The fluid filled latex balloon
was connected with rigid tubing to a Miller Catheter pressure transducer to permit for
measurement of left veniricular developed pressure. The intraventricular balloon is expanded
with distilled water to achieve an initial baseline left ventricular end-diastolic pressure of
approximately 10 mm Hg. Coronary perfusion pressure was measured with a pressure

transducer connected to a side-arm of the aortic cannula. Since the rate of coronary artery
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containing vehicle (Group 1) or ETC-216 (Group 2). Induction of total
global ischemia was accomplished by stopping the flow of perfusate to
the heart, and reperfusion of the heart was accomplished' by turning on

wihsy@umdo restore the original flow rate. Aliquots of the putmoostybatREM0
effluent were collected from hearts in aII groups at baseline

re-ischemia din tla min to 5 minutes, and eve
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injured cells. ardiac functions were continuously monitore
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belovgroup); 5-Coronary perfusion pressure (FIG. 10) (data shown as mean

standard error of the mean for the indicated number of hearts in each

grgy&)p 6-Collectiomrafaphatic drainageiosigigimine relegse: ehiigsue

creatine icinasgnbgefare R@geafa@rofeperfusmwm@e 6) At the conclusion of
the experimentakpratacRkheatidiopsies frleMCupi to five heartsddsm each
treatment group were immersed immediately in liquid nitrogen and stored-

at -800C forhsatisagrestiipityaliviwassddeskoanisiFhe hbaiggehates

were SAMIRIRS WRIE RORBRIAGA I RIGIEIN LORIEND REIRIBAANGHONIG ARA TSR
for |p|d perOX|des (FIG.11). ETC- 216 reduced cardijac lipid
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The samples were fixed for an
Aliquots of the pulmonary artery effluent were collected from hearts in all

groups at baseline (pre-ischemia), and initially every minute up to 5 minutes, and every 5
minutes thereafter during the reperfusion period. The effluents were analyzed for cz‘eafhle
kinase coﬁcentration (FIG, 6), an index of tissue injury. Creatine kinase is a cytosolic
enzyme released from irreversibly injured cells. Cardiac functions were continuously
monitored (FIG. 7).
Heart end- pomt determinations were made for:
1-Electrocardiogram- heart rate (paced) to detect for the pre-sence or
absence of arrhythmias;
2-Left ventricular developed pressure (FIG. 8) (data shown as mean +
standard error of the mean for the indicated number of hearts in each group);
3.Left ventricular dP/dt
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additional 2 hours at 40C in the above mentioned buffer. Thereafter, the
samples were dehydrated in an ethanol series and embedded in EM
bed-812 (Electron Microscopy Sciences, Ft, Washington, PA). Tissue
wblegsgrgssectioned with a Reichert ultramicrotome and phaaeckesit@oz 4800
formvar-coated copper grids followed by staining with 4% uranyl acetate.
Sections were observed with a Phillips CM-10 electron microscope.
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results demonstrate the cardioprotective effects of ETC-216 whe

and plagpdiniSeFeEBHOI Mh ETRRFGHIAS RS Y BXIRBIEH Bt

SectiG¥QRiG asiministiationinithes AR 1 ocxbudedmepestuped rabbit heart at 100
mg/kg This example demonstrates the cardig&){otectiv.e effects

f .
ETC-216 TSR TOR B B PE PR B o Ay S e i (e LR e FaiA AR Spectmens
from ERpeEisionudnerowle NewiresdasiebWitigethe vehicle-treated hearts’ sarcomere

structural features are obliterated and contracture bands are present. The mitochondria are
markedly swollen with disrupted crystal and osmophilic inclusion bodies. In the ETC-216
{reated hearts, the sarcomere structure is relatively normal and the mitochondria appear intact
with only minimal swelling. The virtual absence of contraction bands stands in marked
contrast with those observed in the control hearts. The ability of ETC-216 to prevent
contraction band necrosis is consistent with the observation that hearts pretreated with ETC-
216 did not exhibit an increase in LVEDP upon reperfusion. Both contraction band necrosis
and a sustained increase in LVEDP are associated with an increase in intracellular caleium

overload and irreversible cell injury. The presence of myofibril blurring of the Z-bands, and
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rabbit was selected as the appropriate test system for the purposes of this
study because of its lack of collateral blood supply to the heart thus
making it unnecessary to employ myocardial blood flow determinations.
winzdhisostgely, different dosing regimens were used in separater/grocps oion
rabbits that were subjected to 30 minutes of regional myocardial ischemia

. by coganary artery ligation and reperfusion. Two dosing,. regimens were
i T ST CET S E G HAE e R A e e e Fhent i
expeceidi mmh@aﬂémdmdeﬁ@sméﬁ@ﬁitMMmtjua i ibe toitbehondria
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pretreatments were administered (one day priorand | meoﬁatélly prior) to
7900%H8 betseiopgeapbndilidclémia. These protocols are shown in (FIG. 13).
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in an in vivo study in which the rabbit heart was subjected to regiona
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Zealand §Mbite Faahijgobtained-fiem@hales Rivarmeighiog in the LAD
approximately 2-3 kg were usadiwddieretiyudddp oabditiahranimodomyeie
assigned unique identification numbers. Rabbits were anesthetized with a

mixture GfbkyRxzmel¢3ionviikelrsaheldeedamipieqds rigKe PINTEmMabTinamin
vivo $00@WeE by ARIRiTAVEReHSENaatiom et sadiumy Pentohanbital (3R malkaihite

Anesthesia was maintained with intravenous injections of a pentobarbital
rabbiRARSIPERS Aighh APRRCBtifSdshistrse habrUBERRsS MidBReHmpsminaldts
lack MYREERREEH Q1A PESITivRr pIERsstaveRlaioN VIR Jeefmraile dhgitghtyocardial

jugular vein,was isalated and cannulated for administration of ETC-216 or
blood L RETRBTITRG dh oo TR, SRR AR e e B R
groupn sif crbisint @chvithees Mjtarcivb Gt hetern il cegiongressuaedich s taods by
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llowed by identification of the left anterior descending (LAD) coronary
two L4Rang/ g BIRISHIFE TSI DERHAERTRAICRAEY, NIR) WAL PRSSErhEPRNY thdhe

onset of regional ischemia. These protocols are shown in {(FIG. 13). This study focused on
the effects of ETC- 216 as a cardioprotective agent in an in vive study in which the rabbit
heart was subjected to regional myocardial ischemia for & period of 30 minutes followed by
reperfusion for a minimum of four hours. This example demonstrates that ETC-2161s a
cardioprotective agent when given after the ischemic event.

The procedures used in this study are in agreement with the guidelines of the
University of Michigan Committee on the Use and Care of Animals. Veterinary care was
provided by the University of Michigan Unit for Laboratory Animal Medicine. The
University of Michigan is accredited by the American Association of Accreditation of
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artery and both ends of the suture were inserted into a short length of
polyethylene tubing. Downward pressure on the polyethylene tube while
exerting upward tension on the free ends of the suture compresses the
wondesingaoronary artery resulting in occlusion of the vesgeiraseho4/034800

regional myocardial ischemia. The occlusion was maintained for 30
minutes.after.whjch., the tension on the suture was released the
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% solutio Blue was injected slowly through a side-arm port
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e
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_ op (Adobe Systems Inc., Seattle, WA). The areas of the normal
elevajggnirentricle (NLV) non-risk regions, area at risk, and infarct are

determin?ﬁeﬁﬁﬁ&'%lﬁﬂ@ﬁﬂb&&ﬁﬂﬂ@%@&ﬁ%ﬁi@d of measurements of infarct size
as a percent of left ventricle and as a percent of the area at risk (FIGS. 14 and 15). Atthe
conclusion of the study, the rabbits, while anesthetized, were given heparin (1,000U
intravenously) after which they were euthanized. The heart was excised, and then prepared to
be perfused via the aoria on a Langendorff apparatus with Krebs-Henseleit Buffer at a
constant flow of 22-24 ml/min. The hearts were washed with buffer for 10 minutes to ensure
that the tissue was clean. Forty-five milliliters of a 1% solution of triphenyitetrazolium
chioride (TTC) in phosphate buffer (pH 7.4) was perfused through the heart. TTC

demarcates the non-infarcted myocardium within the area at risk with a brick-red color,
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occupying each area using the Adobe Photo Shop Software. Total area at
risk is expressed as the percentage of the left ventricle. Infarct size is
expressed as the percentage of the area at risk (ARR) (FIGS. 14 and 15).
w hensnfassk percent of area at risk, infarct percent of left verrdclesandmeanea
at risk percent of left ventricle in rabbits treated once (i.e., acute
eatment el tr d wice (i;e., .chronic treatment) with ET
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however the results _-49 WO 2005/041866 PCT/US2004/034800 were
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proportional to the creatine kinase activity. One unit is defined as the
risk Pa¥FRAE BTERESTRRACHAIEBREE el G RBCFibForfiolls SeaTATPeF eriiAties (e
chrcmmﬁﬁﬁﬁﬂﬁ}ﬂ}@ﬁ@itm-ﬂ @hem&gmyomdww%yma@mﬁessuemubjemeai are
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erggnmorpho oglca CREngesieHaractenstic or necrosis
signzﬁxtantgixﬁtmtfw Presércepbdiffantmacdry cells. The morphologic

appearapge pL | M'&t&@ﬁ%@%x&e&é}%@d@'ﬁﬂ% (M ML AEGUI0GAS be

a result of reper?cglon The latter 1s
influenced by increases or decreases in myocardial oxygen utilization. Two important

determmants of myocardial oxygen compensatzon are heart rate and pressure load. The rate
pressure product (heart rate x mean arterial blood pressu:re) provides an approxu’natzon ofa
change in myocardial oxygen requirements by the heart, Therefore, the rate~-pressure product
was calculated to determine if an observed reduction in infarct size correlated with the change
in the rate pressure product. The heart rate and mean aortic pressure was monitored
continuously throughout the experimental protocol and the data was used to calculate the rate
pressure product at specific time points in the study for each of the experimental groups.

The area at risk percent of left veniricle was decreased in ETC-216 treated

hearts as compared to controls for both acute and chronic administration, however the results

- 49 .



characterized by contraction bands and is referred to as contraction band
necrosis. Heart tissue from each of the groups was preserved and
prepared for examination by electron microscopy. Ischemic reperfusion
winpaeyssiassociated with the accumulation of inflammatory ee#g)s2004/634800
predominantly neutrophils, in the area at risk. Myeloperoxidase (MPO) is
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activiﬁyomnhemrsis fediond anthtenon-nSkmgienhanprodeceshormogewizetd ivf
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inducfE 2001034 800: tﬁ@ttassmm@spﬁale@uéfmfmbﬁ OTEEHettelnange in

absorbance was measu otometn aII at 46 ne of
chara%@%&écggﬁﬁg&ogs st qud:l%tl nf%erlfg)?me gr(ﬁnzm rﬁ:ﬁ?o ﬁ&}t
tissueHi20Pémin ufeirt R60G ﬂda@msmml mptqude‘hmmamymrhmwrﬂm
ml;m:ogresented herein, appear to indicate that there were no differences
etiveen ETC-216 and vehicle treated hearts in terms of ischemic

repe rfuslmhwyemﬁvé@érw%fﬂé%ﬁ%c%fb%i the pevaneieRofor
inflar@X DRI 1Y, SRNMRAH MREH %V%h&z&rmmsﬁkemwep@ﬁmm (MPO)

injury.”As demonstrated y decreased infarct ercent é rea at risk n{?“

i on HFGHEE PRRTERHAIBOREVRPITCIE PSR Ot Ao WEPE B0l
287:shrpmsiscivemic Tapertusians Iﬁﬂﬁb&pz@aﬁfdi@pﬁ@iﬁ@ﬁmmwmmmedemmmhe
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heart LR NGES G18 Mot BEe A B o o el a R  a
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€ minima ctive d Se for
the rlsk region of non-treated animals. Thus, the percent change in MPO activity (risk

region/non-risk region) would be reduced in the drug-ireated hearts compared to the control
vehicle treated hearts.

‘At the end of the experiment, tissue myeloperoxidase (MPO) activity was
determined in a preliminary, uncontrolied, non-validated assay. Heart tissue samples were
obtained from the risk region and the non-risk region and were homogenized in 0.5%
hexadecyltrimethyl ammonium bromide and dissolved in 50 mM potassium phosphate buffer,
pH 6.0 (see also Liu et al., 1998, J. Pharmacol. Exp, Ther. 287:527-537). Homogenates were
centrifuged at 12,500 g at 40C for 30 minutes. The supernatants were collected and reacted
with 0.167 mg/ml o-dianisidine dihydrochloride (Sigma) and 0.0005 percent H202 in 50 mM

-50 -



acute administration in the LAD occluded- reperfused rabbit heart This

example demonstrates the prophylactic efficacy of various doses of ETC-

216 when administered as a single pretreatment just prior to the onset of

woegienalssehemia. The study in example 2 focused on the BIfBTIR@#k/034800

ETC-216 as a cardioprotective agent in an in vivo study in which the

rabbit heart was, subjected 1 regional.myocardial ischemia for.a period of
S T e e RS
spectroldsitneegatipns46e renuseok imithe MBOwatobdin BTG Ratwaite sfoaasne
hyam%ﬁd'%% el Eohifichdhe syslamiG Gireuipton AR EXReSed danent,

oof the agent just prior to the onset of regional ischemia, while
not prigetfeddenseindaprssdo insirs e Gerhibgrayysrstre eI e asRTiristerldopnd

vehiclPHREIQ( RSBy iBH aneimmediatehisniion;ioihe Reea! alerr@igRaave yet to
ischemia. Both regimens showed that either one or two treatments, with,

be validstpin §k §HETEIS DE SOMBRF O PO TR & VPR EPARS iR PP BRIRS TR Y-
as a single pieseatmantyidashiskdherheastoas @xpasedith singletdoses

of the agent.o ivalent valume of vehicle just.prior to the onset. of
perceq o R Lo Ao P SRS B ared i seRant: S R
injuryweredinlyzedbbyyih eos&r;edrheth@dlsimwﬂmmmm@ﬁﬂ HEddiien, this
admiEAEOL YRR eSO R A RS- BiRI BlREL AReRAFSCR 2204 reat
_ R rt for prote

e rabbit he tion from ischemia. To find the minimal effective
adminigediETe 19060 e shrse r6tdew sicthrcttte iR ditsheTeantigecond
dose c,’li;’;gﬁ/\@ﬁnléggagejp which Henanimals received single treatments of either

10, 3 or 1 mg/kg of ETC-216 or an equi\_/aleé%t volume of \?ﬁgwicle ?

shqwn
in FIG. 185 -5 EX4mriods/04 D58 PERR9E 96 shoqaams! flerurs %‘*?é’l‘é
I(r,l\AR) or ischemic region exrﬁ’%‘é@? s éf&;@h%ﬁggi’t& a(f‘i%éifvee%ﬁt:icle
for the 10 mg/kg treatment g'fSﬂ?fﬁ%% g |ai? 5 the control group and in

the treat*%‘fg‘&%?ﬁﬂi% dE1Gashi RRP RIS Faatad é%ﬁhéﬁdp%elﬁﬁg‘s—%lcﬁ ETC-

developed smaller infarcts (p<0.0005) eXpressed as a percent of the AAR

216 i vl v6TRAISiESREI SEFIRRERVEINILIE pERS 1oL B usrEqiERRipnAl 1sohemia-
The stB¥PSREdighiMarghsized B 008 wasrater0bsew ed it ibevdalgweran
__expressed as a percent of the total left ventricle (F]G. 1721.d8i[nila}{ res t%
in vivg SRady BR SHRSH P BPHSE b SSRGS A HE KRR BB OSEEd A S 8BR eh
peric@bt B tatabieffyenikaleywvesshmsitar for theiFH@:R2 b6 ftredtetrantiwo dosing:
._vehicle-treated gro FIG. 17 its fr ' -

S R B R R e T S
whiclrittie cpstepsiredroolrsibbivsatr eanettdvich! 08 et g PthelagrnA i Betpi b e onset

of re g%%?%%ﬂ*ﬂgf A S1RaPSRIR) WA LDIRRY B6h R CakWRE vere
expressed as a percent of the total left ventricle (FIG. 17). i . _
administered prior to{one day prior and immediately prior} to the onset of regional ischemia.

Both regimens showed that either one or two treatments with 100 mg/kg ETC-216 is
cardioprotective.

Therefore, ETC-216 was tested as a single i;retreatment in which the heart was
exposed to singlé doses of the agent or an equivalent volume of vehicle just priof {o the onset
of regional ischemia to determine effects on cardioprotection. The heafts were analyzed by
the same methods used in example 2. In addition, this protocol was designed to find &
minimal effect dose of ETC-216 to treat the rabhit heart for protection from ischemia.

To find the minimal effective dose of ETC-216, the same protocol for the
acute treatment (See, FIG. 13) was used in which the animals received single treatments of

either 10, 3 or 1 mg/kg of ETC-216 or an equivalent volume of vehicle as shown in FIG. 16.
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No significant differences were noted with a dose of 1 mg/kg between

ETC- 216 and vehicle in the size of the AAR when expressed as the

percent of the left ventricle (FIG. 17). At 1 mg/kg, no significant

wdiffarengesswere noted between groups as a percent of AAR IS edif)z4800
and in myocardial infarct size expressed as a percent of the total left
Ie] ; mary of the data from each of the four acute,

e A o R R S0k Bl vl for
the 1@ grafesidraransnberpuin WaGsiIFlaT heliaRnobl ipfanptiod abesirailardin gach

(FIG.Of A el GRS MQMQ%M@%M&%%%%%@ aret, f;élcﬁeépwa‘aﬁb%s

expressed as;j{)ercent of risk region or percent of the left ven X

SXPIEEYHh paf s tespedtiveraprindls wehbiivterted Wih ENCO@dRs of

reduction id fhendrdiangif@ctl BigOHEA 0 0Nfared Sieohihe gronn el Animals,.

receiving 1 mqg/kg did not differ from that observed in the respective
CXPIETERiE a%mp%%%ﬁ&)ﬁ& ‘éegpi’&\lﬁs(@%r%@les of temporal changes in

enicie-treate
lipoprotefiimike sterifiedechaiesterdivBienibsaniplesigreTabANRE H9Msed as

it i lodically .f i inistration of,1, 3, 10 o
s R PSIetY oluhe S oL 2 Lo

groups(dfifas! dhtAineitiriraine satitative/ kerhip 6l bl doctoprdramaamiiscavipere0s)
. ) . : : Lfilteat
expreH3SISEHRABRRIPIRINS W I 61 SERAFAIELHAD LS hAsiSR r?ﬁé‘/g?éh?\% égt %?;:9'?9)

chromatography with on-line unesterified cholesterol a

A redyglomipghgariinynErs|site fBrlnes tapmirrnerosharthe dremisnatemeend

as a pafignniSiiatiomDleR Tenith: ggpearally at 100 mg/kg and to a lesser extent
at 10 mg/kg despite the virtual absence of unesterified cholesterol in the
P S i M B OB ERElkE RV TC

intravenou
216 apdorlimdninibe sivwefyHovi AlRNskynlipppreteinihe sietfiacd chelestaraldtle
inutes. -52 .2005/041866 PCTIUS2004/034800
G St AR D s s v i of
AAR G that witbingesodariisd rfrusirsian exretified astrotestenvbfitbedotalt left ventricle
(F1G.apparent at the 3 mg/kg ETC-216 treatment dose at the time points
assessed, however, this dose was cardioprotective as shown in FIG. 17.

The resutSEEREN SR dHaion SRS E0 TRy R HeeIR IRy Tpsel ard 00,
10, 3 eftectiveigropliyiet e.aaess Ob sk sho@mBExamplet: BEG ARG

i R R AL B et e ot
size, Wertionsiiatescthes efficamoOtiETCgRiboipprexenling tifteenelos, ivehemiCo
the re.géﬁv%?ﬁ% ?L%ﬁ&%%s%@&%ea&rﬂ%ﬂi e AR DS AT BTG A LEERIVE, contrast,
infarct size in the group of animals receiving 1 mg/kg did not differ from that observed in the
respective vehicle-treated group.

FIG. 18 shows examples of temporal changes in lipoprotein unesterified
cholesterol. Blood samples were obtained from rabbits just prior to and periodically
following administration of 1, 3, 10 or 100 mg/kg ETC-216 or vehicle. Shown are
unesterified cholesterol profiles obtained in representative temporal blood serums samples
where the serum lipoproteins were separated on the basis of size by gel-filtration
chromatography with on-line unesterified cholesterol analysis. Note the rise in high density
cholesterol unesterified cholesterol at 45 minutes after administration of ETC-216, especially
at 100 mg/kg and to a lesser extent at 10 mg/kg despite the virtual absence of unesterified
cholesterol in the intravenously administered ETC-216 test agent. Note also the delayed

prominent rise in very low density lipoprotein unesterified cholesterol at 210 and 270 minutes
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studies in Examples 2 and 3 illustrate the prophylactic benefit of treating
the heart muscle prior to the onset of ischemia. Therefore to determine if
ETC-216 could protect the heart muscle after the onset of ischemia, the

wbhABsmasseccluded prior to the administration of the test agerit/osxehicie00
In this protocol, ETC-216 was tested as a single treatment in which the

r .exnosed.tq..10 ma/ka,of th ent, or. v t volu f
oo 40 Tl S O
in lipepretivineaatipoifigh chelsiistdsvaimmebarpireeparfusibmgiGE10)2 TheeARnt
dose A HRCHRNI RPN L3N ER3RE @S B PRICE DOt tha dptaldait vankils tar the

10 mg/kg treatment group was similar in the control group (FIG. 20).
FIG. Rhbbits treated with ETC-216 developed smaller infarcts (p<0.001)

expresseghaseauRe datimirdRe A ARCeRAred fo.TRPRIS I8Nl are
- Vehicleg(g G..Z\%). A mgo%w myocardial infarct size (p<0.0005) also
S eC R PERSRFIRH WRES td'were expressed a percent of the total left
ventricleqBGZ2mplhis exaliple-2ihpeestatdsdiahia singla-fieiimianiry
administered after an ischemicewdntinitigededier decnaasiod Ealroeidusion

reperfusion injury. Various einlselrmentedifrtipeifnsedtionbiabedréen
described. The desc:ﬁigtions and examples are intended to be illustrative

of the inveRtiGFPERE HSTIRRTALS tha e8icat Al B api St iHBE 1P SRame
ischethithepartitiah mpdificatiandmiayibe madette thevaiiosisoRmbodisentsTok

__..the invention described without departing.from the spirit of the invention or
S G A SN BTG PO P TR
prior awahisengdey dficohporatehsyefefere deeimitretf TR feeywDrotect the heart
muscle after the onset of ischemia, the LAD was occluded prior to the administration of the
test agent or vehicle. In this protocol, ETC-216 was tested as a single treatment in which the
heart was exposed to 10 mg/kg of the agent or an equivalent volume of vehicle administered
during the last 5 minutes of regional ischemia and continued through the first 55 minutes of
reperfusion (FI1G. 19). The AAR or ischemic region expressed as a percent of the fotal left
ventricle for the 10 mg/kg treatment group was similar in the control group (FIG. 20).
Rabbits treated with ETC-216 developed smaller infarcts (p<0.001) expressed as a percent of
the AAR compared to rabbits treated with vehicle (F IG 20). A reduction in myocardial
infarct size (p<0.0005) also was observed when the data were expressed a percent of the total
ieft ventricle (FIG. 20).

This example demonstrates that a single treatment administered after an
ischemic event, mitigated or decreased ‘ischemic reperfusion injury.

Various embodiments of the invention have been described. The descriptions
and examples are intended to be illustrative of the invention and not limiting. Indeed, it will
be apparent to those of skill in the art that modifications may be made to the various
embodiments of the invention described without departing from the spirit of the invention or
scope of the appended claims set forth below.

All references cited herein are hereby incorporated by reference in their

entireties,
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