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[0007] The presently preferred route of administration for ranolazine and its
pharmaceutically acceptable salts is oral. A typical oral dosage form is a compressed
tablet, a hard gelatin capsule filled with a powder mix or granulate, or a soft gelatin
capsule (softgel) filled with a solution or suspension. U.S. Patent No. 5,472,707, the
specification of which is incorporated herein by reference in its entirety, discloses a high-
dose oral formulation employing supercooled liquid ranolazine as a fill solution for a

hard gelatin capsule or softgel.
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[0010] One embodiment of the invention is directed to a method of reducing the risk of
an adverse coronary event, including, but not limited to, coronary artery disease (CAD),
cardiovascular death, myocardial infarction, acute heart failure, ischemia, recurrent

ischemia, acute coronary syndrome, diastolic dysfunction, and the like in a patient

exhibiting elevated levels of natriuretic peptides in blood plasma and/or heart tissue, the
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DETAILED DESCRIPTION OF THE INVENTION

[0015] As noted above, this invention relates to methods of reducing the risk of an
adverse coronary event, including, but not limited to, coronary artery disease (CAD),
cardiovascular death, myocardial infarction, acute heart failure, ischemia, recurrent
ischemia, acute coronary syndrome, diastolic dysfunction, and the like in a patient

exhibiting elevated levels of natriuretic peptides comprising administering ranolazine to
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BNP fluctuates on a faster timescale, while NT-proBNP remains more stable in blood
samples. Levels of BNP and NT-proBNP may be tested using commercially available
assays as discussed below.

[0019] “Elevated levels of natriuretic peptide” refers to a concentration of endogenous
natriuretic peptide that is predictive of a future adverse coronary event in the patient.
For example, in the case of BNP, elevated levels refers to about 80 picograms (pg) or
greater per milliliter of blood, preferably, 100 picograms or greater of natriuretic
peptide per milliliter of blood. In another instance, the BNP concentration is between
about 100 and about 300 picograms of natriuretic peptide per milliliter of blood. In
another instance, the BNP concentration is between about 300 and about 600 picograms
of natriuretic peptide per milliliter of blood. In another instance, the BNP

concentration is between about 600 and about 900 picograms of natriuretic peptide per
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SOH0023]0‘@0r0nary discases” or “cardiovascular diseases” refer to diseases of the
cardiovasculature arising from any one or more than one of, for example, heart failure,
including congestive heart failure, acute heart failure, ischemia, recurrent ischemia,
myocardial infarction, arrhythmias, angina (including exercise-induced angina, variant
angina, stable angina, unstable angina), acute coronary syndrome, diabetes, and
intermittent claudication. The treatment of such disease states is disclosed in various
U.S. patents and patent applications, including U.S. Patent Nos. 6,503,911 and
6,528,511, U.S. Patent Application Serial Nos. 2003/0220344 and 2004/0063717, the

complete disclosures of which are hereby incorporated by reference.
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[0025] The term "diastolic dysfunction" refers to and
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the fo ion so esﬁ“ bed incl udes inst anges | [
lelndaﬁe({ qr?éu fragpegt. Thet erapeutically effective amount will vary dependlng
upon the subject and disease condition being treated, the weight and age of the subject,
the severity of the disease condition, the manner of administration and the like, which
can readily be determined by one of ordinary skill in the art.
[0029] “Immediate release” (“IR”) refers to formulations or dosage units that rapidly
dissolve in vitro and are intended to be completely dissolved and absorbed in the stomach
or upper gastrointestinal tract. Conventionally, such formulations release at least 90%
of the active ingredient within 30 minutes of administration.

[0030] “Sustained release” (“SR”) refers to formulations or dosage units used herein

that are slowly and continuously dissolved and absorbed in the stomach and



exci pients are present and instances in which they are
not. [0027] "Treating" and "treatnent" refer to any
woe@atnsesss of a di sease in a patient and i ncl UPET/US2008/058063
preventing the disease fromoccurring in a subject
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yet been di agnosed as having it; inhibiting the
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and better in vztro stablhty than the chemically active BNP.
[0034] The testing of the peptides can take place in the hospital, the doctor's office, or
other suitable environment as is typical in the industry for care of patients. Typically, a
patient is asked to rest for 10 to 15 minutes prior to drawing between 5 cc and 25 cc of
blood. For most natriuretic peptide testing, the blood is placed in a tube with a
chelating agent, such as EDTA, and then centrifuged at below room temperatures. The

blood plasma is then separated and run through an immunoassay. The assay provides

data relating to the concentration of natriuretic peptide in the blood plasma.



2. Methods of the Invention [0032] In patients with a
coronary di sease, such as heart failure, it is

whedosesses t hat | ncreased cardi ac vol une and i NPCEESIAS/058063
pressure in the heart result in increased |evels of
natriuretic peptides. As stated above, the invention
is directed to a nethod of identifying the |evel of

najoh3 r@%étﬁ:nﬂ@ Rlila8R Sor t&Hﬁﬁbn@@y e ﬁiefhoﬁé’@ﬁhl@ AfvehtngF Ih patient
pept | BNP) and N-term nal blpro- brain natriuretic
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el evated, adm nistering ranol azine'to the pati

| nveRt isN foei2bay 406 FEREdndiouRIBIFSo Gk oieslRhg. t he

ri sk of adverse coronary events including, but not

limted_to, coronar di sease )

car df oNClsr el 0%&%9 pﬁ{?&%\gawm rlflh?fghﬁ@f fa&ﬂfe iSprgTeat
heart failure, ischem a, recurrent ischenia, acute

cor omarBNBiends aee 300 pgmbdlindcattysfiskngtmibiheafidlutehe | i ke
in patients wwth a plasma BNP of about 80 pg/nL or

gr eaj, erpORPaL SHRY w@gwmﬁdléﬁé PO nf A0l Biure.
[0033] In the first e the invention, a patient
is identifjed that has elev ted levels of a
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palfY@nt Y stangthe sxempie pitbe BNbrasspy iy the Iea %? e kBigpiterIge.,
dr e igePetMeaRa)> cc and 25 cc of blood. For nost
natrluretlc peptide testin the blood is placed in a
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p asnma 1S en separate run roug

i mmunoassay. The agsay, (gﬂbggﬁwﬂgaﬁwﬁﬁgﬁulng to the
e

concentration of natriuretic pepti In the bl ood
pL[@ﬁj@ ALQR3RbnA Potd, edtmdisods U thabh@nfio crhf16REiRMN WYsolution

nmet hods of this invention if the patient exhibits
el dyarodagineapdpsangfralflese ofpnoldziep Beth of dhose fograplptieny arc

aQﬁ&gﬁegg&OQeart failure typically, the follow ng
edul e dictates the severity of the patient's

cardi ac condition: BNP | eyglispfe! ow 100 pg/ L
indicate little or no risk of heart failure. BNP

| e/ 0839 10 bndl@Rbod R hdHan SGRES bdBinlsteddd Aford1 @8t In one
failure is present.
embodiment, an oral formulation of ranolazine is a tablet. The tablet can be formulated
as an instant release or a sustained release tablet. In one embodiment, the tablet of
ranolazine is up to about 750 mg ranolazine. In another embodiment, the tablet of
ranolazine is up to about 1000 mg ranolazine. In a preferred embodiment, the

ranolazine tablet is 375 mg ranolazine, and/or 500 mg ranolazine. In another preferred

embodiment, the ranolazine tablet is about 250 mg ranolazine.



BNP | evel s above 300 pg/niL indicate a risk of mld
heart failure. BNP |levels above 600 pg/nL indicate a

wo p@k/1afs6sroder ate heart failure. BNP | evel s aboweEsSB0£058063
pg/m. indicate a risk of severe heart failure. [0036]
There are several tests available to one of skill in
the art to neasure these | evels. For exanple,

El m@w Sift bordP mﬁhllaua?@ﬁaﬁolaz%@@@{hom%gm& é%Eﬁs@&ﬁ)l Ut §%teﬁamo
r api dl %logt est for BNP | evel s. Anot hér exa

as é@ﬁ ap$hb. SA@WIA‘@F()H e rf093(P220R b4, p@g(glyar %@ @,corporated herein

D agn hfﬁltﬁg{%t;@g;lon Tarrytown, New York), which
can rapi d test for BNP | evel s. Yet another exanple

of (0044 T@NPraéS@wnquelme rﬁn_plaalge @¢S)agﬂqnntﬂetéftns OBihigyeation are
I N n1§t@1%fl ro)hg Wice, %?Itﬂrg gtfrﬂéseﬂ 2 nat 3)131‘1&{ n&rdel %%ﬁg%in%t

i sTidentified to have evate uretic
| epledng, randhezire] level aboan thealmreshiobtheraipeuni¢c Bverand adowabﬂ maimally

I Siti f
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of bas&limd. ma‘petmnton enpl oy either an IV sol ution of

d/ |
© B P R Bt G iR S B st o M angpayouTs00 0
[Oﬂ)39ﬂ35l)0n@l3&e&1ﬂbmdalpﬁﬁéﬁt t he ranol %l ne is
one e

adm nj stered an, ora odj nrent, an. ora

0 H{F}ilif‘ PBlsT BrchigYd| %\Brefs?éref‘ Bﬂﬂn‘t pplagine lﬂr’:g it SiF ‘f“‘?f‘éhat the
beorhiab MM AlcRDs @S fGthsidB&tBE hor@h BRI8mDist@c Bt 8t REEL daily. If
rel ease tablet. I n one enbodj nent, .the tabl et of

r B Aapeniormsarg admigisigsesd vicesigilyghandtis peesiried that fhe oral

an@hf&fin EIRALI iR are dddGnit@RY & 2Rt thaRehddi il@rkB. UP tO
about 1000 ng ranolazine. In a preferred enbodi nment,

t hB044] b peditionetofiermuiating andapimipigforingmerp sy tpiacd mldyegiosag dorms
Mo 140 ﬁlvéﬁtioﬂ% a hﬂn@é? %ah@(fnn%fs%eeﬁlgs% r%ﬂ@&%ﬁ@x’%ﬁs’ 1t 'isha?so

ranol azi ne tabl et I s about nmg ranol azine.[0
Thléﬂp@rt@ﬂt t¢ ormmiza theahffayénce aﬁmeazlpqaé angtrough lpblﬁ@h ranolazme

| cat | gnﬂi\é\)ll %ﬁ@%&%}f aﬁi"vﬁ?{éﬁl@g&@é@ #ﬁ%m about 30

| nmmmrw tmlgd hhers ei motyafteeihisiabn mgesting ﬂheﬁosage fierimrvehile. trough

qas a r?no az?neel?ve?sha% ﬁ:lhpe%gd %t%kguz%%e t{n‘rfle doq] %esttlo% oqgic’ee}l%xt

I nventi on are ered one
t V\achaiule«irdosdge é@nit ilnie preiferred tiv thecustaipeirklogheidnsage Gems bhHthis
rmiln{f]en?ion are administered in a manner that allows for a peak ranolazine level no more
than 8 times greater than the trough ranolazine level, preferably no more than 4 times
greater than the trough ranolazine level, preferably no more than 3 times greater than
the trough ranolazine level, and most preferably no greater than 2 times trough
ranolazine level.
[0045] The sustained release ranolazine formulations of this invention provide the
therapeutic advantage of minimizing variations in ranolazine plasma concentration
while permitting, at most, twice-daily administration. The formulation may be
administered alone, or (at least initially) in combination with an immediate release

formulation if rapid achievement of a therapeutically effective plasma concentration of

ranolazine is desired or by soluble IV formulations and oral dosage forms.
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pl asma ranol azi ne | evel above the threshold
t herapeutic | evel and below the nmaximally tol erated

wo eaehisoseswhi ch is preferably a plasma | evel of P@bUS1008/058063
550 to about 7500 ng base/nL in a patient. [0042] In a
preferred enbodi nent, the plasma | evel of ranol azi ne
ranges about 1500 to about 3500 ng base/nL in a
patient. [0043] In ordgheh@ndadéQy@od he preferred
pl asma ranol azine level, it is preferred that the oral
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at about twel ve hour intervals. 044] In addition to
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control s the plasma ranol azine levels, 1t is also

i nippdientathe [Y @Olmlqn nr¢fzreblyleentaing heviserse corapanertn inshidiogdmgvay of
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30is nnctnmtt@sl tha nentghltnomt& pEvisgousomepoatittethaf dyj itot mlateyially alter the
' ngesting. 7o, 408298 (L LM UDLL S aHEN RhRSIRenion, tn s

[ n;gae&tuilamlly p&ffeftdale:m’meﬁiﬂneat; Hedidcedtydd sad¥ sbhmm is Iptefersbly less

pr ained re se do far f

PEERTTd S e ok 2T BB RIS RSP s R nPven

al mmréfaablﬁlq@emthaMtamme | evel no nore than 8
reater, than t h ranol a e Level,

or QBN SREH StptrarHen e Pheb PSRt L A Tphe: 0 me of

t I QbQRzificit® hzdfme sbirved; an@Eiaicestdit 48 ROabIBY 20 WBidht péreent

times greater than the trough ranol azine | evel, and

modStrpeer aboyih Pf tabayt B mereh prasendsqdivmehlenidsygh’

I 3j004832Hh Bfe LD Rment, AR4R] solliRn SHshRN88but ER 8RR ut 2.2 mg of
ranol azi ne fornul ations of this I nvention provide the

t hidpelprain fee MARfAN tsalyons pngeifiichaboutd S (eaabiot 3- @ sightpercent

r 2Rt8%l P EbRE @%W@a&%ﬁ?@%@t fgé}&n‘l\@dhﬁn BRbit ting, at
nmost, tw ce-daily adm nistration. The fornul ation nay

bel 084fHilniose esnlandiragnd ks IVoyolytign of tapsinvantipn ¢aairipys abaut 2 mg of
co

COPRA R8Iy A0S U ARLEFR KON B
pl @tstresemnb@mﬁ 9a>tmghhp@tem anloinaglilpade s desired or by

?glerH?d & eYV 581 adégc? B%d I%Q(gn ga{neﬂe pqusaliae%%rom a stock solution

ravenous
comprising a 20 mL container for smgle use delivery which container comprises a

sterile aqueous solution of ranolazine at a concentration of about 25 mg/mL; either
about 36 mg/mL dextrose monohydrate or about 0.9 weight percent sodium chloride;
and having a pH of about 4. Surprisingly, employing such high concentrations of
ranolazine and dextrose monohydrate or ranolazine and sodium chloride in the stock
solutions provide for compositions which are stable and have adequate shelf-lives,
preferably of greater than 6 months.

[0051] Exemplary methods for preparing the stock solutions are described in Examples
1 and 2.
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[0046] In one aspect, the invention enploys an
intravenous (IV) solution conprising a selected
w@emwsastssat i on of ranol azi ne. Specifically, theCT/US2008/058063
solution preferably conprises about 1.5 to about 3.0
ng of ranolazine per milliliter of a pharmaceutically
accept abl e agueous sol ution, nore preferably about 1.8
to o@bzg Uh aZyp%any:ttafgdm%mﬁe&ﬁal%eaew@dmeéhpg& m?ectga into an
In order to al for the rapid intravenous flow of
r aINwoatamécmﬁ'ctleng fh@ whof eatile spline (9. %@tﬂhmqrmt (W%) sodium
pf&ﬁ&[d@%%n%&ﬁl@oﬁé &@mﬁ& s%lu%%f? Wat&%%ﬁt@iﬂﬁ&tsswé@ﬁ'p%bﬁlgeﬁyose
way exanpl e as g | ene | ene
gl W@@hy@r@tegto provadaset my]\éwéut@MyDé apousd gtg/ ml} pf qagolazme maintained
i h%?fly}tlcﬁgg atllﬁ_ggce aQ%pHaa ) %E&tr Olfesef\glll }zegggﬁ%cgﬁ%%t]%%tn& limited
|n@tﬂdedynmxsH@meﬂwémen@m$mﬁbkﬂulatlons of this
n rti cul the
@) I? anot]?er e%bgcﬁ ent {1!1 ;%1 8¥er1l%s§ fo? lgfrj for a[nl%gtldtloﬁi? r\%oﬁ
10d1hﬁd ledemiterﬂe dikhes) prair t@@0Cln (mereelbpdlefeetr &ielsterlleehment is 5%
;hcieé rgs§t0§t§ 8%@%1% @ﬁrﬁ)& }/ngﬁ%lﬁg% & roﬁ%%{rlt?o%ltrﬁglt,ltﬁﬁ n ravenous
S ofotthill ionG O AptheiSE Rited ity bags. dP steflealiloet. 3. 0 ng of
ranol azine per nL of 1V solution; and either about 4.8
to about 5.0 weight par cein ofdxInveagordDr about 0.8 to
about 1.0 wei ght percent sodiumchloride. [0048] In
on@0 &4k an[&nt Qf thdiavdénios ol dilrte'cteahtomi{imﬂpeesccaﬂqmismg Bn 8ssa30to
abouyt azi n
o B Lol 150 P B a B P g gl st B St Bl

orraadlatiie. 0. 8 to about 1.0 wei ght percent sodi um

C P05 Wi atsPora oot @ e RrR S S ie e mlePRs e Her

rrde@ﬁgel o¥ r&i0laldint @y babithee i theforR® uh 1 scﬁuttdii oabRbial §os or
ht percent dextrose or about 0.9 weig per cent

ey i e CPSBF ke gpbinAPORBINGE %S&ﬁ%cnae%%b%eﬁw oral

hesRé R dabI® oRE SPRMORImbFNIY BabRkO& efoibett i,
conprising a 20 nL contai ner for single use delivery

whi ch contai ner conpri SeSEXAMEPBL.ESe aqueous sol ution
of ranol azine at a concentration of about 25 ng/ni;

ei [(0bsg] [aheuttaB6 ofigiwite, AR Xl daPMAydidedan tialkeathples.
0.9 wei ght percent sodium chl or,i de; and having a pH of
about 4. SurpristHigly; enployPH@ogﬁ R hi gh
concentrations ofCranol azi ne*RFHEREFSse monohydr at e
or ranol azi ne afBT8odT uRthglirofipgECiFrapedc agib ok

g = gram
mg = milligram
mL = milliliter
mm = millimeter
N = normal
rpm = revolutions per minute
EXAMPLE 1

Method of Preparing IV Solution of Ranolazine

[0057] 20-mL Type 1 flint vial of Ranolazine Injection filled to deliver 20 mL (at 1, 5,
or 25 mg/mL ranolazine concentration).

Compositions
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solutions provide for conpositions which are stable
and have adequate shelf-lives, preferably of greater

wao b@s/18560nt hs. [ 0051] Exenpl ary net hods for prPepES1008/058063
t he stock solutions are described in Exanples 1 and
2.[0052] In a typical setting, two 20 nL containers
descri bed herein are injected into an |V contai ner

cont ai NigAR0 ML of sterilessadddgehtt. 9 wei ght
percent (w9 sodium chloride) or an aqueous dextrose

sol ut i dextrogrreenopyhittai ni ngs> 9. Wl gAo mEmEent dextrose
rmnohyq{)@}&)ﬂofﬂgaaﬁow de fars giptd Mos@ution of about 2

/ mL of” ranol azi ne mai ntai ned at physi ol ogically
accept alodanprdra@ydst ai ner s qsset ¢4 4.8e&08i n i ncl ude, but

are notyy vials, syringes, bottles, |V bags,
and the tkﬁg}ﬁ’?%gg%] In aﬁlot her enbodi nent, the

i nt r avenous Cootaimat/@lobwe Sggerset forth above, is dil uted

W th a\;glerl l e dJr n]iihnggglol uenthlsf%és In one

enmbodi rrent the s h% dextrose or a
0.9 vvelﬂydsppmper cembtrealzt)mﬁn,s\@bsntémmo kray bnel, defladeqaedt |

t he |nt venous ff)r mul atzloon Itﬁ further diluted into
bags of erile QIYUSHE 204 ™dPLORYERR | nvent i on

[ 0054] One aspect of the invention is directed to a
kit of parts conprisi Method eSMayuthctutest for el evat ed
| evel s of the natriuretic peptide and a pharnaceuti cal
dold8gfd Tk irteenerioas fomeulafiQO@Snoldrmeaswanu frnayedea amyseptic fill
th S [

oSS UL 3 SEROEARNE, S RaRIRGR I SRR
s o‘lvwdmmlvect indMator fal Injkesen GV FH et d;bout'm%é/ d)f\thsﬁhahbhtomweight
beWptﬁggr%ngO%S sl‘?lrr‘;jl C g%ef%glnqg naem%lrrlg \A%noéagme waggé(ged t%Bﬂ dfaxtrose
assotle®ar irb Gmtﬂazbethe disEXAMBLIE TarjoCam6 | thélmhﬁm‘a p‘ﬁi\aztseldjusted to a

el € 50 i s o0 kLt R bR Emes

= byt engiiciabiaitet &t biuGor®ith Grozt @@.88—3.92. After
ranolazine was dissolved, the batch was adjusted to the final weight with WFI. Upon
confirmation that in-process specifications had been met, the ranolazine-formulated
bulk solution was sterilized by sterile filtration through two 0.2 um sterile filters.
Subsequently, the sterile ranolazine-formulated bulk solution was aseptically filled into
sterile glass vials and aseptically stoppered with sterile stoppers. The stoppered vials
were then sealed with clean flip-top aluminum overseals. The vials then went through

a final inspection.

EXAMPLE 2

Method of Preparing IV Solution of Ranolazine

[0059] 20-mL Type 1 flint vial of Ranolazine Injection are filled to deliver 20 mL (25

mg/mL concentration).

Composition
Ranolazine 25.0 mg/mL
Dextrose monohydrate 36.0 mg/mL
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nmg = mlligramnm = mlliliter mMm=mllinmeter N =

normal rpm = revol uti ons per m nute EXAMPLE 1 Met hod
w@booRnspes i ng |1V Sol uti on of Ranol azi ne [ 0057] PQDUN1008/058063

Type 1 flint vial of Ranolazine Injection filled to

deliver 20 nL (at 1, 5, or 25 ng/nL ranol azi ne

concentration). ConpositionsRanolazine 1.0, 5.0, 25.0

o/ L PexitdAREic ABAChYdr at & ¢aRi fH t0023-Q 736. 0 ng/nL
Hydrochloric acid q.s. pHto 4.0 0.2 Sodi um hydroxi de

q.s. pHVeter for echop \at er dfSor | nj ection q.s.

Cont ai ner/ ch%fn@r/é%%rgg%y&gl . Type 1 Flint, 20-cc,
20-mm fini sh Stopper: Ru Sber, 20-nm West 4432/ 50,

gray bufigh , Tef | 6ypeconbiag vBtredted, AP-ihi, Adimm Agishm

flip-t rsea 3 WAR 8] The

intr avgﬁoop%\égf or n%{}@[{eggﬁ ng%’ ranglt‘%%dégs?’gg&gnuf actured
via an Seslepti c f Alumipmp@ssmalgud Biptastwversedd a suit abl e
vessel, the required anmount of dextrose nonohydrate
was di ssol ved i n Wat eMéthed biYlasufactor WFl ) at about
78% of the final batch weight. Wth continuous

st i0P9Q] yater faelnjaston (VEHD arabanged tifa suHde sesbah ot ahaut Miideidhe
to ext.ros | J4t han. Ny . .

o b P HE, AR bR or bRt bbb Bol IR it i aaded neo e
ad¢ongoatitveasel. awird tcotfnuBus88rrgd® e wquiredarfiouht Of renoldzid is

N HC . sol utjan. Cﬁ]gyd'ti al 1y, 1IN NaCOH have, been .
vy ERdt e A5 s i e s B s Pt B Qe
pHobftiod. 88s@ul@lze rAhdl€dine; o Qblagon e Wwadjustcs s4th @O HCt fidution to
batch was adjusted to the final weight with WFl. Upon
a target of 3.9—4.1. The batch is subsequently adjusted to the final weight with WFI.
Upon confirmation that in-process specifications have been met, the ranolazine-
formulated bulk solution is sterilized by filtration through two redundant 0.22 um
sterilizing filters. The sterile ranolazine-formulated bulk solution is then aseptically
filled into 20 mL sterile/depyrogenated vials and aseptically stoppered with
sterile/depyrogenated stoppers. The stoppered vials are sealed with clean flip-top
aluminum overseals. The sealed vials are terminally sterilized by a validated terminal
sterilization cycle at 121.1 °C for 30 minutes. After the terminal sterilization process,

the vials go through an inspection. To protect the drug product from light, the vials are

individually packaged into carton boxes.

EXAMPLE 3

Method of Preparing a Sustained Release Tablet

[0061] One sustained release formulation of ranolazine employed in this invention,
includes a pH dependent binder and a pH independent binder. This formulation was
prepared by combining Ranolazine (7500 g), Eudragit® L 100-55 (1000 g),
hydroxypropyl methylcellulose (Methocel® E5-source) (200 g), and microcrystalline
cellulose (Avicel®) (1060 g) by intimate mixing. The mixed powders were granulated
with a solution of sodium hydroxide (40 g) in water (1900 to 2500 g). The granulate

was dried and screened, mixed with magnesium stearate (200 g), and compressed for
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confirmation that in-process specifications had been

met, the ranol azi ne-fornul ated bul k sol uti on was
war@sibiseed by sterile filtration through two PCRUSU08/058063

sterile filters. Subsequently, the sterile

ranol azi ne-fornul ated bul k solution was aseptically

filled into sterile glass vials and aseptically

st @@ﬁ?rqutowéas @&gﬁlh% @6731&@ Rpa%h§ve d h@se%k OMPRE §FraMbIdMife free

were then seal ed cl ean i p-top al um num
oviagptablet Tﬁbe Rablmsswerwrﬁyweht@d iy Buigeh Accrlapep® cylindrical pan
' n&@%ﬂvﬁtﬁ PA c%nP/EEdT&%n% EM@F@& Htggalnv OC-E%IBIIU(%

of Ranol azi ne 20-nL T ? vi al

Racr@@u@gzwhélonmre @Yaﬂ@ ¢ &y evdrich @@Okorﬁ fefah Colercon OWms_t Poirs PA).

o1 CARSERLLE poBae (L PROSILAATRRBRLATA AT ARG 1 4
Adj ust ap:H t61®d$®g¢thﬁr Matlezind, nncrbcrw&tadtmmllqlose, methacrylate

t em \/
OB BEE(Tbpe AR iURA R Many ¥ BR1cke bR Bhppropspje piender.
Weést 4432/ 5®1ssghvayodh1unyjrdr6§eddmpa&hﬂe“dwum 20-mm bl ue
fli of sea of .Manuf.act
f or pl njéct i gjﬁm@\?\?ﬁ’rfprﬂaée FRATYRY eﬂ?fplé‘e%tﬁ??‘él% g%‘é&%‘{é\lmat
abigudiox2¥%ohition toahd bisal wiiat@ktarehighile, AADadtrtRO a2 afwater, if
t he reﬂ%ired amount of 5 N HCO is added into the

cotfittitidli ng vessel . Wth continuous stirring, the

requireg an@éﬂﬂinu@fmlklﬂgw @RicN@ad dntionhiaWsyingdaeda further aliquot of
fol | owed by the addition of dextrose nonohydrate into
t &P HArEEP§Re sol ution. To sol ubilize ranol azine, the

sol uti qp pHDrys%@g,hMga%ﬂmgBe@dr%er solution to a

target of The batch is subsequently adjusted
to the i naSciggn ¢ind gignules trpughiap gpprewits Mitht i on t hat

I N-procgss SpPgGa tghéég.\(n{ Q%‘a?at@ Vifie E@@eﬂed'@lamulésrh%d blend together.

ranol azi nef ornul at e solution 1s sterilized by
filtrathon Phesdhegranuased metemed dnough, azpilyapator, if needed.

1) Compress the granules into tablets using appropriately sized tooling.

1) Disperse OPADRY powder in water and film-coat using appropriately
sized coating equipment to a typical level of 2-4% by weight.

k) Polish with carnauba wax using a typical level of 0.002-0.003% by
weight.

EXAMPLE 4

Identifying Elevated Levels of BNP

[0063] The patient rests for about 10-15 minutes by sitting or lying. Blood is drawn in
10 mL aliquots and placed in tubes containing EDTA. The samples are centrifuged at
about 0 °C to about 10 °C at about 1,000 to 2,000 rpm. The plasma is then removed
and tested using Elecsys® proBNP sandwich immunoassay on an Elecsys® 2010
(Roche Diagnostics, Basel Switzerland). Levels of less about 100 pg/mL suggest little
or no risk of heart failure is present. Levels between 100 pg/mL and 300 pg/mL

suggest a risk of heart failure is present. Levels above 300 pg/mL indicate a risk of

15



sterilizing filters. The sterile ranol azi ne-fornul at ed
bul k solution is then aseptically filled into 20 nL

W@ e@silbsstepyr ogenat ed vial s and aseptical |y spOpps20e§i058063
with steril e/ depyrogenat ed stoppers. The stoppered
vials are sealed with clean flip-top al um num
overseals. The sealed vials are termnally sterilized

meﬁd Hald i€ dL &R s b oa 60@ 1l indRhte @rﬂlsp ¥Eh&dctdte Attt fiilure.
OC for 30 mi nutes. After etermna sterilization

p r lervels gbowe 980 pp/atlsindisate B righugiscrgie hensidadurp.okevetsgbove about 80
Ig/ﬁﬁtmcﬁ fo tﬂ{LthﬁekIpﬂlqu% PR drQR tadvewg%o%h%%véﬁ e

vidual Iy packaged into carton boxes

I\/let hod of Prepari @gea@nggﬁgﬁtggg‘ﬁm%gﬁmﬁ@bl et [0061]

One sust ai ned reI ease tornul ati on of ranol azi ne

enfab e eckidr Mehi ﬁlgia ﬁmtwmanleré%tm$ F%m gependeaidian
%der and a pf E)endent bi nder. This fornulation

métslarrwl%yle@ ihg gheRiAraAerabedange.g) |
Eudragit(r) L 100-55 (1000 g), hydroxypropyl
nmet hyl cel | ul ose (Met hocel (r) E5-source) (200 g), and
m crocrystal line cellul osEXAMRIEES(r)) (1060 g) by

intimte m g ofmo ziil%q HQ&‘{ vg K“?E{-S - S§ ARRLed
with a solution of I oxl I n wat er
(1900 to ZAB@I@eeronﬁ'nessglﬂaomésan@hwwmlNeﬂth@b Trial
screened, m xed with magnesium stearate (200 g), and

conpressed forexanple into tablets weighing 667 ng to
acBackgsoumddose of 500 ng of ranol azi ne free base per

The t i 4 .
O R R o Rl BB s i tion
c o@yécaglia obllildraadiing afd Sxldmwetgat wihiartonsdRADRYE dtidtiomin wall
P OO BPE B EES PR ST e BT Do e Gl s
pr a@edap@erft oHdidatee pasiikg abhé &rﬁmmnaioln@@ (AGS)YA his study was a

follows; a) Bl end_together ranol az
mi RIPBEFYPEEHIP2108 Of t%lieulmra%tém bﬁ@%@ﬁ%@maa@ thechipgIoy raplazine as

(Tﬁa@leof@)rarﬂﬂﬂnﬂ@&dfoﬁm)émhﬁ@ lacBmRE dilro@lthisll 0se using an
lx% qprl ate bl ender, e? ssol ve sodi um hydroxi de in
pu b5

941 daticuay with a pon-BE Flsyatiop grEpeerarasy HdrncdNSERACS), refers
e
of mwategrapd icns meme\s’slamg/ocad)laldmhtmmuzeldrthe(prm}nwﬁ a&chqerelv e
ads(gllmtplto% a(LS m1n 6551 gt res /f\quth% 4{8 oﬁnhseorf ac?rlnljttgnce Wthh may include index
episode, and having at least one of the following indicators of moderate - high risk:
e FElevated cardiac troponin (above local MI limit) or CK-MB (>ULN)
e ST-depression (horizontal or down-sloping) > 0.1 mV
e Diabetes mellitus (requiring insulin or oral therapy)
e A Risk Score of > 3 wherein one point is assigned for each of the following
variables and a total score calculated as the arithmetic sum:
o Age > 65 years;
o Known CAD (prior MI, CABG, PCI or angiographic stenosis >50%);
o Three or more cardiac risk factors (DM, elevated cholesterol,

hypertension, family history);
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water, if necessary. e) Dry granulated in a fluid bed

dryer. f) Screen dried granules through an appropriate
woreaoB/156§$5 Add magnesi um stearate to the screenkdI/US2008/058063

granul es and bl end together h) Pass the granul ated

materi al through a chilsonator, if needed. i) Conpress

the granules into tablets using appropriately sized

t 00l uNGyiore tHanBhs BKLRIE ofF éQBYc cﬁl@é@ﬂ%rt hitedat @ pARD4 hours;

filmcoat using appropriately sized coating eqw pnent
to a°tﬁhr@a¢ aspwinglse of the7 4%Slmyecmnghmset & )sypiomsh wi t h
car nau | evel of 0.002-0.003% by
wei gﬁt qée%gﬁs%ﬁ)é%yﬁ?(lf) g IEI evated Level s of BNP

[ 0063] ET&@teﬂ@aﬂdaettrop@ﬁﬁsr(ﬁloJMBbout 10-15 m nutes by
sitting or lying. Blood is drawn in 10 nL aliquots and
pl mea@as N tubes contai ni ng EDTA. The sanpl es are
centrifuged at about 0 OC to about 10 OC at ab

1, 8867 1tTasmadBy vermmerHeed S ® %NPh%érba%eé%%a 454&3 14 days

t e(N £do145] NG 1f! FER YT N PEOBING i@ ?é’ht% %ﬂh%}ﬂ RELRS@YorCACS

an El ecsys(r) 2010 (Roche Di agnos Basel
Swlanguatiralrid yanolagine pls,pl@qebo asthe w&xmiwusg/tm Bugegetbe trial
L 4dol & i bour
ey e Tt B REE R heck ] W Bl B BEERRLgnolsty ik 1
helat, fblmwedrbe an 0 mgéséuttaveﬂ_oaw éiflsl@bwheh 360redyderito 40 mg/hr for
in e al I .
g[?an%ﬁg W Gtﬁ s%ﬁm?erdlrpé%?gm eak %ra 1 toé se tg?li‘ % 121#4?%1?296/ 50 1%9%),
Leandlv&s ablctmcae@ﬁ)@ 1pg/ Y6lhoursd iOmatr @ea thid oknptios ébeutd Hoaabdfore
fallu s.above about 8 indicate.tha
averiiiont e Rafp SRR kR bl SR i G Biate
TI‘ Ie&hser(gr ﬁqlitem@@pla@rbt)}?ocomtréai and Iﬂa)iloalzinﬁ extbhl304dlcadé (0@ matching
patient wt n el eva NT- pr oBNP
130)6{308‘] f}“ﬁf‘ STaLhﬁ SRR P&@P L& WS dﬁ‘iY Hil g‘&%‘? af fhg studv-
t h[Mcﬁfcm ec4l, J.dasovithadshoye. (1 AVBLERS, 180F e tafied were
Ranol.azine in Patients with non-ST El evati on Acute

CotigHHd s RN TorPY ML LRt d ped priermorl Wi thiy gsgay. The primary

endpoint of the trial was a composite of cardiovascular death, myocardial infarction, or
recurrent ischemia (CVD/MI/RI).

Results

[0068] Patients with an elevated concentration of BNP (N = 1935) were at significantly
higher risk of CVD/MKJ/RI (26.4% vs. 20.4%, p<0.0001), as well as CVD/MI (16.2%
vs. 7.5%, p<0.0001) and CVD alone (9.0% vs. 2.4%, p<0.0001). In patients with
BNP>80 pg/mL, ranolazine was associated with a significant reduction in the primary
endpoint (HR 0.79; 95%CI 0.66-0.94, p=0.009) contrasting with the lack of detectable
effect in those with a negative BNP result (see Figure 1, p-interaction = 0.052). This
was driven by the endpoint component of worsening angina (HR 0.55; 0.35-0.84; p =
0.005 for BNP>80 pg/mL; HR 0.90; 95% CI 0.63-1.28, p=0.55 for BNP <80 pg/mL; p-
interaction 0.079).

Conclusions
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Background [0065] Ranol azine is believed to exert
anti-ischemc effects through a reduction in
wonp@saswsal cel | ul ar sodi um and cal ci um over | oRCT/WE1008/658063
consequent reduction in wall stress. B-type
natriuretic peptide (BNP) is released in response to
increased wall stress and is a potent indicator of
ri Pli6d] E18GHEBINIOK QRBE NS mﬂ m%%u{c&@ in pmn% WAy s Wae
a prospective evaluation of the interaction between
BNPswis @f thireplampdexplaptoryanaly sy pusacsh dhapepelagipc gay have enhanced
a&ﬁ% ﬁﬁl‘écur%yglﬂ%n@i fnrf)quen% zviig Qva@éarﬁlﬁlﬂl led trial.
[0066] " Patients wth a non-ST elevation acute coronary
syndroms (NSTEACS), refers to patients with chest
r Y :

RFV] 194 g oRRALE ety B mAGAL o e halsEe by
| s@hrmlaon anidn¢thal \pidlwsetmt@tlme dkdlsH emthe aSy#ﬂtsmandiﬁcations
m 030%%11?%?\'5&% tll{eesgsepe oft[hne agged'n e gm}% a?e 1n%ggétdt %% ntglu\éhd t%erf:m
the follow ng indi cators of rmderate - high risk:
El evated cardi ac troponin (above local M limt) or
CK-MB (>ULN) ST-depression (horizontal or
down-sloping) > 0.1 nV D abetes nellitus (requiring
insulin or oral therapy) A Risk Score of > 3 wherein
one point is assigned for each of the follow ng
variabl es and a total score calculated as the
arithmetic sum o Age > 65 years; o Known CAD (prior
M, CABG PCl or angiographic stenosis >50%; o Three
or nore cardiac risk factors (DM el evated
chol esterol, hypertension, famly history); Mre than
one epi sode of ischem c disconfort at rest in the
prior 24 hours; Chronic aspirin use in the 7 days
precedi ng onset of synptonms; ST segnment depression >
0.05 nVv; and Elevated cardi ac troponin or CK-MB.
Met hods [0067] Pl asma BNP were neasured (ADVIA(r) BNP)
at baseline (N = 4543), 14 days (N = 4079), and the
Final Visit (N = 3328) of the patients with non-ST
el evati on ACS
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random zed to ranol azine or placebo in the MERLIN-TIM
36 trial. During the trial 200 ng of ranol azine (or
woreaoshsases pl acebo) was adm ni stered i nt ravenouBtT/US2008/058063
1 hour, followed by an 80 ng/hr intravenous infusion,
whi ch was reduced to 40 ng/hr for patients with an
estimated creatinine clearance of |ess than 30 nL/mn
(<0.50 nL/s), and was continued for 12 to 96 hours. On
or _near the conpletion (about 1 hour before
coH AT IDRLAIMEINES:| nf usi on, transition fromthe |V
solution to ranol azi ne extended rel ease (or natching
pl acebo) occurred and ranol azi ne extended rel ease (or
mat-chi ngmpthad ebslucersthe ritkeef adveaid opragpryzvelss v aghamipg@ign
w.ce: da .. the end of the study. [Mrrow, et
g?‘?at“\JMti Sl ™ €7 (16), 1775-1783, 2007].
Pat i entas werdensfymagtai faiied cxlisbinge B8NRteddovepgiiminatiiaseid peptide;
upgn prior work with this assay. The primary endpoi nt
of “the trial was a conposite of cardi ovascul ar deat h,
myocar di. al adh@isetring iy sadt patiewurthegteuiictih effecive amount of
(CVDIM./RI'). Results [0068] Patients with an el evated
cond¥iiati on of BNP (N = 1935) were at significantly
hi gher risk of CVDI MK/ RI (26.4% vs. 20.4% pO O ),

as_well__ as 16. 2% vs. 7.5% O O00d) and CvD )
al one (19° fiyg o st /f’ ‘éé?'f‘eiﬁe)ﬂ.sk phadSfos EpHArFYERS n a patient

BNRREOr (18 AiNersecaR@ha 2l s MASdiAg HAChATligfkedMd, Bordnary artery
sicgni ficant reduction in the primary endpoint (HR

0. digpasefbqd)), gargipvescyar degthompergydial difpictan, perge Diaftfaiiuie

| aigdheRtia, ARLAGH: 2Bh&nigfL @6 kodoRarl BARIBMY, URsBLOGBAICYS, BiRhe
result (see Figure 1, p-interaction = 0.052). This was
driikfen by the endpoi nt conponent of worsening angi na
(HR 0.55; 0.35-0.84; p = 0.005 for BNP>80 pg/nL; HR
0.90; 95% Cl 0.63-1.28, p=0.55 for BNP 80 pg/niL;

pi ht er ddeinthod 0§ 7igim 2, Cdreedinthic 6 AT GEETnAIT| cavd tseaguBNPronary
asﬁzlggljoﬁlteed wi th worse outcones in patients with ACS.

The results of this planned exploratory anal ysis
suggest that ranol azi ne may have enhanced efficacy in
recurrent ischema. | .epts.with el evated. BNP,.
{670 b Sl ERETF Rk SR BB Bttt il e iovascuter
nmodbathi mgbdaotid iafadtichangesrénnistieeniconposi ti on and

method will occur to those skilled in the art. All
such nodifications
5. The method of claim 1, wherein the natriuretic peptide is brain-type natriuretic

peptide (BNP) or N-terminal pro-brain natriuretic peptide (NT-proBNP).

6. The method of claim 1, wherein the patient is selected by performing a BNP
assay.
7. The method of claim 1, wherein the patient exhibits about 80 picograms or

greater of natriuretic peptide per milliliter of blood.

8. The method of claim 7, wherein the patient exhibits between about 100 and

about 300 picograms of natriuretic peptide per milliliter of blood.
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comng wthin the scope of the appended clains are
i ntended to be included therein.WHAT IS CLAIMED | S: 1.
waoomstisises of reduci ng the risk of adverse cor OPEr/YS2008/058063

events in a manmmal i an patient, said nethod conpri sing:

a. identifying a patient exhibiting elevated | evels of

a natriuretic peptide; and b. admnistering to said
patient a therapeutically effective anount of

ranol azi ne. 2. The nmethod of claim1l, wherein the risk

of 9-adv elhs ancghod o gleim &veteran the patigiheshetrts baticgieabopt g and
adyBL DO BARK G RHARERC %%Ahggar RiRbragsy T mited to
coronary artery di sease cardi ovascul ar deat h,
myocar di al |nfarct|on acute heart failure, |schen1a
regurr r (I
dnyde ! nsr{hfe %6%2%3“? e?en?g‘l 8% nye)am)[tﬁg g@@en fdoﬁ%@’ dnfl
mh%meﬂwomhegadwefs@nm®n@mamyemwenﬂmk$0&@u@e coronary
syndrone. 4. The nethod of claim2, wherein the
adverse coronary event is cardiovascul ar deat h,
nmybicar dihameithoklaif chinoh, wierein the paticantxhilss lgesateathab abolin 800
nmet.hod of riuretic peptide is
o PSR T ettoE PBUE Bk o Nt br i nal
pro-brain natriuretic peptide (NT-proBNP). 6. The

hod of cl ai re| the sel.ect ed
mﬁmﬂ%@%ﬁ%m&gmwemw»e%@%ﬂ%%%%wﬁ%
wherein the patient exhibits about 80 picograns or
greater of natrluretlc pepti de er mlliliter of
bl bod. Tde mehodpbelisy | ovhered) the ?ra e iset Wstemed fripapedablet.
exhi bits between about 100 and about 300 picograns of
natriuretic peptide mlliliter of blood.9. The

method Tde mathed f glai wérerrlrt the Pieni ie Admisictresh thg tablet once a

bej R APAY! o3l AR Alpgut 600 picograms of
nafrlur%tlcyﬁgptl%e per mlliliter of blood. 10. The

met hod of claim7, wherein the patient exhibits

bef§Ne enfh%%‘dtod%gglgﬂlp 93 %%féﬁ | P leRe't gogmgf %F@Efr%tr about 350 to about

natriuretic peptide pér rter
1000 milligrams of ranolazine

16. The method of claim 15, wherein the sustained release tablet comprises at least

50% by weight ranolazine, a pH dependent binder, and a pH independent binder.

17. The method of claim 16, wherein the sustained release table comprises at least
50% by weight ranolazine, from about 5 to about 12.5 % by weight methacrylic acid
copolymer, and from about 1 to about 3 % by weight of hydroxypropyl
methylcellulose, microcrystalline cellulose, sodium hydroxide, and magnesium

stearate.

18. The method of claim 1, wherein the ranolazine is administered as an

intravenous (I'V) solution.
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11. The nmethod of claim7, wherein the patient
exhi bits greater than about 900 picograns of
woa08i1s05e3 i ¢ peptide per milliliter of blood. BRRI/UI1Nes/058063
nmet hod claim 1, wherein the ranolazine is adm ni stered
in an oral dose. 13. The nethod of claim 12, wherein
the oral dose is a sustained release tablet. 14. The
mefdrod 10% ntiRlrdr dBim Y &R hb 8y Rk @ompfises from about 1.5 to
adm ni stered the tabl et once a day, twce a day, or
t hbest 3 mittigrams elapnolazine Wh@llhbﬁeh@fcwhhﬂ%l aim 13, wherein
the tabl et conprises fromabout 350 to about 1000
mlligrams of ranol azine 16. The nethod of claim 15,
whk ei The meethod of glae 89, wélle@asfée I‘émlétﬂonci@mih@@seda@ the patient
| e .nder,
a5 (8 HRCHEL Elhed AOALAH Do ARl ERERG The BIRE
16, wherein the sustalned release tabl e conprises at
ll : St %5131% be¥h0\a,e 1a1 %‘gg’ﬁll %mctlﬂg %V dolut%n%%) Q(Pntnngte}'e% &??&j’l Igl
athMmmmeua@oUhmﬁ.Wbby melght of hydroxypropyl
nmet hyl cel | ul ose, mcrocrystalline cellul ose, sodium
hydr oxi de, and magnesi um stearate. 18. The net hod of
clz. m Thewheiodiof claihe2 ¥, areteazthe 8 kdutddris furdteddatnigsred s an
|ntraven?%im%@yé_solution.19. The nethod of claim 18,
whiBFusion © Odol uti on conprises fromabout 1.5 to
about 3 mlligranms of ranolazine per mlliliter of
solution. 20. The nmethod of claim 19, wherein the IV
sofut i drheimethod pf Alain &0 aeherein thp LV ﬁ%{tﬂiwélﬁf agrpjpisterqd; fggup to about
sWdigkent to reduce the risk of adverse coronary
events in the patient. 21. The nmethod of claim 20,
wherein the IV solution is admnistered at 200 ng
i M4 ave[rhgltlrﬁelt%d%‘fglraml26]%eren2%ter I(ﬂﬁingﬁgtm%f 9{6 I@’l aluqblggo'the
wherein the IV solution is further adn1n|stere§ as an
i nifatisitothe eﬁtlest)ls pheh e uition2@ fromithe Retohwndd achral dosly

Qs el SRS R L PERBE Rer i n

after admnistration of the IV solution to the

25. The method of claim 20, wherein 1 hour prior to completion of the
administration of the IV solution, the patient is transitioned from the IV solution to an

oral dose by administering an oral sustained release formulation of ranolazine.

26. The method of claim 24, wherein at the time of transition from the IV solution
to the oral sustained release formulation of ranolazine, the IV solution is administering

60 mg/hour of ranolazine and the oral dose of ranolazine is 375 mg twice daily.

27. The method of claim 24, wherein at the time of transition from the IV solution
to the oral sustained release dose of ranolazine, the IV solution is administering 80
mg/hour of ranolazine and the oral dose of ranolazine is 1000 mg twice daily.

28. The method of claim 20, wherein the IV solution of ranolazine is administered
intravenously at 200 mg for 1 hour, followed by an IV infusion of 80 mg/hour for 12 to
96 hours.
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patient, the patient is then transitioned fromthe IV
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met hod of claim 20, wherein 1 hour prior to conpletion

of the adm nistration of the IV solution, the patient

is transitioned fromthe IV solution to an oral dose

by adm ni stering an oral sustained rel ease formul ation

of ranol azine. 26. The nethod of claim 24, wherein at
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|V solution is adm ni stering 60 ng? hour of ranol azi ne

anevigeleilpr al dose of ranolazine is 375 ng twice daily.

27. The nethod of claim 24, wherein at the tine of

transition fromthe IV solution to the oral sustained
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12 to 96 hours 29. The nethod of claim 28, wherein the
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of parts conprising: a) an assay that detects levels
of natriuretic peptides in blood plasna and/ or heart
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dosage of ranol azine. 31. The kit of claim 30, wherein
t dgRarakdessut i cal dosage of ranolazine is an |V
solution or and oral dose. 32. The kit of claim 31,
wherei n the pharmaceutical dosage is both an IV
solution and an oral dose.
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