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[0005] Type II diabetes results from the body's inability to either produce enough

insulin or the cells inability to use the insulin that is naturally produced by the body.
The condition where the body is not able to optimally use insulin is called insulin
resistance. Type II diabetes is often accompanied by high blood pressure and this may
contribute to heart disecase. In patients with type I diabetes mellitus, stress, infection,
and medications (such as corticosteroids) can also lead to severely elevated blood sugar
levels. Accompanied by dehydration, severe blood sugar elevation in patients with type
IT diabetes can lead to an increase in blood osmolality (hyperosmolar state). This
condition can lead to coma.

[0006] Insulin lowers the concentration of glucose in the blood by stimulating the

uptake and metabolism of glucose by muscle and adipose tissue. Insulin stimulates the
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[0010] The toxic effects of excess plasma levels of glucose include the glycosylation of
cells and tissues. Glycosylated products accumulate in tissues and may eventually form
cross-linked proteins, which cross-linked proteins are termed advanced glycosylation
end products. It is possible that non-enzymatic glycosylation is directly responsible for
expansion of the vascular matrix and vascular complications of diabetes. For example,

glycosylation of collagen results in excessive cross-linking, resulting in atherosclerotic
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goal. A number of oral antihyperglycemic agents are known. Medications that
increase the insulin output by the pancreas include sulfonylureas (including
chlorpropamide [Orinase®], tolbutamide [Tolinase®], glyburide [Micronase®],
glipizide [Glucotrol®], and glimepiride [Amaryl®]) and meglitinides (including
reparglinide [Prandin®] and nateglinide [Starlix®]). Medications that decrease the
amount of glucose produced by the liver include biguanides (including metformin
[Glucophage®]. Medications that increase the sensitivity of cells to insulin include

thazolidinediones (including troglitazone [Resulin®], pioglitazone [Actos®] and
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studied. The DPP study found that over the 3 years of the study, diet and exercise
sharply reduced the chances that a person with IGT would develop diabetes.
Administration of metformin (Glucophage®) also reduced risk, although less

dramatically.
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[0027] This patent also discloses intravenous (IV) formulations of dihydrochloride
ranolazine further comprising propylene glycol, polyethylene glycol 400, Tween 80 and
0.9% saline.
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[0031] U.S. Patent No. 6,852,724, the specification of which is incorporated herein by
reference in its entirety, discloses methods of treating cardiovascular diseases,

including arrhythmias variant and exercise-induced angina and myocardial infarction.

[0032] U.S. Patent Application Publication Number 2006/0177502, the specification of

which is incorporated herein by reference in its entirety, discloses oral sustained release
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[ﬁﬁ.}é 1{}1618&% 2 g%tt ge%glg ¥a§p$ hqub g]: g%ﬁting rdiagcqu: f)jre ad1a%et1c or non-
diabetic coronary patients suffering from cardiovascular diseases comprising
administering ranolazine in an oral formulation that provides therapeutically effective
plasma concentrations of ranolazine in humans to treat the cardiovascular disease while
reducing the HbAlc level of the patient.

[0037] During angina clinical trials using ranolazine, it was surprisingly discovered
that treatment of diabetic angina patients with ranolazine was not only effective in

treating angina, but also reduced hemoglobulin A1 (HbA I¢) levels and, over the long
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sulfonyl, or N-optionally substituted alkylamido, provided that when R' is methyl, R* is

not methyl;

or R? and R* together form ~OCH, O--;

R® R’ R®, R? and R'? are each independently hydrogen, lower acyl,
aminocarbonylmethyl, cyano, lower alkyl, lower alkoxy, trifluoromethyl, halo, lower
alkylthio, lower alkyl sulfinyl, lower alkyl sulfonyl, or di-lower alkyl amino; or

R® and R” together form —CH=CH-CH=CH--; or
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| wherein: [0040] R, R2, R3, R4 and R5 are each

w0 pabependent |y hydrogen, |ower al kyl, |ower al ROKYS2007/070140
cyano, trifluoronethyl, halo, |ower alkylthio, |ower
al kyl sulfinyl, lower alkyl sulfonyl, or Noptionally

substituted al kyl am do, provided that when Rl is

Wﬂih%hR,Rimﬂérﬂﬁh _pethyb.-. or R2 and R3 together form
R6, R7, R8, R9 and R10 are each

i Sﬂggls@%&e 469 §pchhipdensgéantly pdiegengw yawer alkyl; and

MyNeGAFRRBYuiRE hyl , cyano, lower alkyl, |ower alkoxy,
trlf u%{onet%l , halo | ower al kylthio, |ower alky

s udrfaj nhyllmacmtsmliy @Pmblesaaltfoo prpdr thasgofdir ah enpener hpieyd.

a0y s SR ARd, B AR PR s PR
|mdépéﬁ@éhﬂlﬁchympb@ehwbﬁmboﬁmhwhhﬁyh%yawquMﬂaﬂnwy@emua

or o sulfur phar.maceut i cal I acce ble s
est é) fe{r};]ed compoungrolflglrlls inyention 18 fan n Flﬁ% m.?ﬁ&\lt (2%r

C ahplethmbﬂe@ﬂ) 4:{17r lmaikca;yB @Fmetﬂw)@phme@ptopylﬂﬁl}p@eﬂeﬂnmobtamlde,
t.he co

d| "’s?@i r%%eHPCemB‘Furﬁmqr &h 150%‘%@?"8%@0‘? F‘B%?F‘%&@y figeptable salt

r ehecence. A preferred conpound of this invention is

Zj ne, ich , B6- .
dﬁﬁ@%ﬁ ?GC&O{ %lsﬁ%e%‘%{vs % “("gloﬂ\?tf S T e s\
l'] HbAw in %rd@abbtﬁte prediati€ &r n@s didbdtid PeiEn€ suFfcXihé frBm a@leaddne
i soner thereof, or a harnaceutlcally acceptabl e salt

th“é‘F‘B%‘faSC‘{l%@kﬁgﬁseAW@é%‘éH’GCé@b)é(&%culé disg&IS RS/t i on i s a

Mefo09s] Lfhiki QYRES dTGhil Hl%elmoﬁ%'r@mlstﬁg@bfl%eﬁi'%hé:plhﬁnaalevel of
di abetic, pre-diabetic, or non-djabetic patient

sulbilq ing dabeiis, arc-dighete, opAen-diabatic potaane wtring fremas least one
m&?cﬁb&s&ﬁ@ d%@a{sg'me?éﬁ Hle%ﬁrd%és%ﬁﬁﬁdlkés% ghﬂaﬁm aLQQ 3] A

hird aspec his invention iIs ovverlng
t hid04] s Frarth esmct @ thi-ispgngion gp aam@th@sb@ftlowermfgrtbe plhsapdevet of

OrHB‘ Niflla %%"eﬁcc Hféa&léb%ﬂlé o\?\ﬁéﬁ 81515&1@ Eﬁ&%@ferlhgﬁ% aP[¥st one

car ovascu | sease erern e cardiovascul ar
di sedsesiuardivcon @mpnghg admm@mg a Aicfapewtichlasffietve afiount of
th| I&Q%Sntlon is a nethod of |owering the plasma

? HoAlc in a diabetic, pre-diabetic, or
n o[IOMB] adbﬁfth esppatof ey insantibe isiangethsdosfil@ateringalst plowne level of

HbA 1c in a diabetic, pre-diabetic, or non-diabetic patient suffering from at least one
cardiovascular disease, comprising administration of a therapeutically effective amount

of'a compound of Formula I:

2

R® R10 1
R'2 R R R
N
8
o /Y\/ \, /H( R®
OH O
R’ R® RS R4

Formula I
wherein:
[0046] R', R* R’, R* and R’ are each independently hydrogen, lower alkyl, lower
alkoxy, cyano, trifluoromethyl, halo, lower alkylthio, lower alkyl sulfinyl, lower alkyl



cardi ovascul ar di sease, conprising adm nistering a

therapeutically effective anbunt of ranol azi ne. [0045]
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| owering the plasma | evel of HbAIc in a diabetic,

pre-di abetic, or non-diabetic patient suffering from
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| O[B4 NDsikif@sReASTRs If¥RlonGS a H@tﬁb@ of 16w@mdgftﬁ@s1tairﬁa level of
pre-di abetic, or non- dlabetlc atient suftfering from

at HpA ksip agbeiicapesrdvhege oF apn- dlﬂ@félﬁ@étlené PHIsFing frag at least one
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| ower al kyl, | ower
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R® R10 1
R'2 R R R
N
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o /Y\/ \, /H( R®
OH O
R’ R® RS R4

Formula I
wherein:
[0048] R', R* R’, R* and R’ are each independently hydrogen, lower alkyl, lower
alkoxy, cyano, trifluoromethyl, halo, lower alkylthio, lower alkyl sulfinyl, lower alkyl
sulfonyl, or N-optionally substituted alkylamido, provided that when R' is methyl, R* is
not methyl;
or R? and R* together form ~OCH, O--;
R® R’, R®, R® and R'® are each independently hydrogen, lower acyl,
aminocarbonylmethyl, cyano, lower alkyl, lower alkoxy, trifluoromethyl, halo, lower
alkylthio, lower alkyl sulfinyl, lower alkyl sulfonyl, or di-lower alkyl amino; or
R® and R” together form —CH=CH-CH=CH--; or
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al koxy, cyano, trifluoronethyl, halo, |ower alkylthio,

| oner al kyl sulfinyl, |ower alkyl sulfonyl, or
wokR@ptsanal |y substituted al kyl am do, provi dedP@TTE82007/070140

when Rl is nmethyl, R4 is not nethyl; or R2 and R3

together form-OCH 2 O; R6, R7, R3, RO and R10 are

each independently hydrogen, |ower acyl,

am@nggqfQggﬁkpﬁhhytycgy@no | ower al kyl, |ower al koxy,
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ngngox Wen BBu@ld R7 together form - CH=CH CH=CH-; orR7
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at CHEQY &scuiaﬁéisggpoqogkpggle% Fcﬁpmg gt onof a t}beaarpﬁptﬂcgll% gffectwe amount
adsf ardosipb@id o IF o@hulal tohaﬁz&mﬁutlh ﬁeddltyerafff\elcdrem che@OBBPARind of
of _a c ound of For . in_.nee
t h%‘F‘é‘Bg‘qp ‘é‘?tﬁrefih‘éngoé%%ﬂ%thﬁ?ha?g‘gﬁw&e‘ila? §‘gea$e and
adfikiingd RIAQG dspecs. f or mul ati on that has both innediate
rel ease and sustai ned rel ease aspects [ 0050

ei YATH Anspeth aprciioh fhis inyspbiae isermstodotiayeitg ¢ plikma lvel of
| oMBA | 1D aldi®et, BROBaBY Ok nOHf- i Datidht QiR BbInGt lcast one
pre-di abetic, or non-diabetic patient sufferlng from

at carBascuidiseae dopwEE B PURINErERcs 2 tegppwtica]In gffective amount
ad@ arbh§t£15@cf ﬂef%gs e%rnﬁﬂitf&ﬁ %ﬁ%@édrﬂpoﬁﬁé @ﬁto!rl)ﬁﬁla FEPHRAEmmal in
of a sustalned release formulation conprising a
c orped thetbob fwheesimth e smtanted r@lemfnmhlatlw preeides dvdpsawflevel of

f rovi des a

M R R e
ba[@@ﬁSlrﬁA owtraspecPdf thouwerion |lsoadmet[1610ﬁll]>W¢kmg| tht Ibiaqudeml of
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di | t
copBEaToN Bt mul B aPar R 2 By om about
25@05@ Mtedthta@peabﬁﬂihls ﬁﬁ/@ﬂhd’lﬁgs Hhndthbo oﬁlo%ﬁﬂf@ﬂhe plasma level of

HbA 1c in a diabetic, pre-diabetic, or non-diabetic patient suffering from at least one

cardiovascular disease, comprising administering from about 250 mg bid to about 2000
mg bid of ranolazine.

[0053] An eleventh aspect of this invention is a method of reducing negative
consequences of diabetes comprising administration of ranolazine.

[0054] A twelfth aspect of this invention is a method of delaying or slowing the
development of diabetes comprising administration of ranolazine.

[0055] A thirteenth aspect of this invention is a method of delaying the initiation of
insulin treatment comprising administration of ranolazine.

[0056] A fourteenth aspect of this invention is a method of reducing HbAlc levels in a

patient without leading to hypoglycemia comprising administration of ranolazine.
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[0052] A tenth aspect of this invention is a nmethod of
| owering the plasma | evel of HbAIc in a diabetic,
w@e@sdiabeti c, or non-di abetic patient sufferiPQI/U8m07/070140

at | east one cardi ovascul ar di sease, conpri sing
adm ni stering from about 250 ng bid to about 2000 ng
bi d of ranol azine. [0053] An eleventh aspect of this
| NoB&T) | O RftbchiPasPRE BOMis Glveh GHLE b R %@Hélé[ﬁn or slowing the
consequences of di abetes conprising adm ni %ratlon of
r adroplapieis of pongue ypeighicemip lagﬁébﬁtl%pretdﬂb@l% 190 BoTt-dlighetic
' Spa@eﬂ%ﬁff@r% Cffongﬁlléﬁﬂ (ng cQtrdlo%LlsQWap&iséa?@ c&ﬁfflﬁlmlstﬁfnon of

di abetes conprising adm nistration of ranol azi ne.
[ 0BB&}zixg. t hi rt eent h aspect of this invention is a

. p ¢

ColousH] £ BRI, i Rl AR D o JIF G
f ocicrvt:lemntm oéhxpelglyccafmat ihiagliabetice ptei- dabetis oangredihladic phtient
r ed 'flt%fm frynq A! leasﬁ.gr\lleecs'fl?dlovasc&lrlfalo ﬁlsga%esF ;ctovn\lng%sngg gdmlmsgatlo% otfo
rammﬂazmme [0057] A fifteenth aspect of this invention
is a nethod of delaying or slow ng the devel opnent of
wor seni ng hyperglycem a in a diabetic, pre-diabetic,
or non-di abet i c BRAEF®ESCRIPTIEN 0 THEMMO&IRHSELast one
cardi ovascul ar di sease, conprising adm nistration of
ranol azi ne. [0058] A sixteenth aspect of this
| npoesy]irguré 8. a nevhimdioii/sedHCkagredl iséhe@ ng t he
devel opnent of hyperglycem a in a diabetic,
pre-di abetic, or non-diabetic patient suffering from
at [0b6RSigROe Ccar BirQY 8sRMoBYindof ERAGe LERIPT i Si Ng
adn1n|strat|on of ranol azi ne. BRI EF DESCRI PTI ON OF THE
FI QURES [0059] Figure 1. CV Death/M/Severe recurrent
' S[‘bb@fpf@g&r?gfso][ Og%%ﬁ@ Pgmalng‘n%ﬁ&ntoExgéi@@b%h&?atq%ugh This

HoAl ¢ 'Leve Figuré 3. r|na%¥
Enfdpoé shows Ehanges fsem Drsehing (@nseax forrdlgl@ﬁglhs arfitios-dfabgfias @n placebo,

0 [ ec) for diabetics and
ngﬂﬁgn% 2?@%%30ﬂ(%FQ@E@%?Qﬁgéngbﬁkaﬁo|az,ng b|dI or
1000 ng ranol azi ne bid. [0062] Flgure 4. CARI SA:
@ &A 5 ati 08A§E8§ er?)l(le(:rmsﬂﬂ atlton &K SIPR\N%g%Q éslgcg}rs changes

ine (in sec I'Cs and non
onfrqnh haxebm: (iv&0) ﬁasgdlabmro!:: al me- dénbdtlocas\gn é)im% 80 mg ran_lo_!azme
ran i gure ; ercise Tine
t RO iglera Bk o

s figure shows

[0063] Figure 5. CARISA: Exercise Time to Onset of Angina. This figure shows
changes from baseline (in sec) in trough and peak for diabetics and non-diabetics on

placebo, 750 mg ranolazine bid, or 1000 mg ranolazine bid.

[0064] Figure 6. CARISA: Change from Baseline in HbAlc (all diabetic
patients). This figure shows percentage of HbA Ic for diabetics on placebo, 750 mg

ranolazine bid, or 1000 mg ranolazine bid at baseline and at last study value.

[0065] Figure 7. CARISA: Change from Baseline in HbAlc (Dependent vs Non-
insulin Dependent Diabetic Patients. This figure shows percentage of HbA ¢ for both
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changes from baseline (in sec) in trough and peak for
di abeti cs and non-di abetics on placebo, 750 ny
w0 a0v8hiegmaime bid, or 1000 ng ranol azi ne bid. [ OPGH{S2007/070140
Figure 6. CARI SA: Change from Baseline in HbAlc (al
di abetic patients). This figure shows percentage of
HoAl ¢ for diabetics on placebo, 750 ng ranol azi ne bid,

Or ind QPG dEARRd A laﬁnialdép@hmh%%kﬁc@ @n %hgeb%t 7404%¢ ranolazine
study val ue. [0065] Figure 7 ange from

bl g 1800 e Fisaleeing bids hrehine g NPT Dependent
Di abetic Patients. This figure shows percentage of
HoAl ¢ for bothinsulin dependent and non-insulin

del;ﬂ@ﬁﬁi dngurgl®abet Ceangom hAkedbio, FEBG Hgshomn dicaeiogetags change

o0 RaTAROLBE A8 B b BB Bl
Fi lgmdoemmos thaowis trhlévepsxs ct@ltletgm @ hmfg‘ellqmup-lblﬁgmfe |8A shows

pati ents di agnosed—wth—diabetes 4|r:| Hrt M cf ot f—at
the start of randemzation—for S FHab—versys—th
mont hs (16) of f oLl duissh Filgus 10 mﬁn 59 ge ] 22
Fi gure 8B shows th(:Ral?B]la(’lB%t:npN‘:ﬂQ%np VAL NJ—,J,12
patients that wele divHet pre- (0488t ¢ 6@0%bn-dmd6etic

at the start of random zation for this trial (had not

f'ﬂ IP\&}% S S %ws tn:)%aetkf)c,‘reﬁ:tn{agig}afng?r i% t{‘%elc%rg ﬁartltent(éftha% \Igllerseggher
_S hm‘m&llaBEiE‘/‘dr hEDJDESCRI PElstaN dWanTHHElzhtﬁwMEbﬂ' ﬂh@‘th{ﬂQﬁ)aﬁl&]ot Bdra

| VR i R B! % e Bl PG BT Poriow
nmngﬂbabahoﬁspatlent suffering fromat |east one

cardi ovascul ar di-sease—conmprising ﬂﬂn1n'°fraL+9n—9i a

conmpound of Formila | . [0069] B{%h
herein, is a di ssnaqpplaﬂeh‘?p rhaNnH‘zsrl NTH\@ N=260

hypergl ycem a; alt dkaaslapine ahol NsHA0f | NuldB, | N=266
car bohydrat es, amd pit-vtled ns; anB08h i nc0&¥Bed 70.8% of
conplications fromvascul ar di sease. [0070]

g{ﬁ%ﬁﬁ BEgCﬁEﬁS&id‘ﬁ?Hﬁ%ﬁ?fl .ERITI'(I_). gfgggffcpﬁgelee Wi th
I njpa6s] ithe givastimeproval@raangkod df GRering lieplaondivel aitibisslc in a
al alle re-di abet s or sul.in resis
o DB BB bR B gt Mo R RnEPGGe cpygiovascutar
r adifase, h@mﬁlsbig@ﬁdmgitmaﬁlsefd @ﬂgioﬁnd dg&to(rjrﬁﬁlelhl gher than
yt . not t high eno to i agno s .
o TR a8 o ety S et Saud oo RE S e

beaﬂ@kbaene&atb%hgm SB1i8&s, BP0ty dFa88 PAAGrdt€nd; bnd Adi@tkasb@Hilest
can't use sugar properly. dycemc control is the

r SGUIPAEFIORS 8meﬁ%>aar @usm%se | evel s

[0070] Pre-diabetes, as defined herein, includes people with glucose levels between

normal and diabetic have impaired glucose tolerance (IGT). This condition is also
called pre-diabetes or insulin resistance syndrome. People with IGT do not have
diabetes, but rather have blood glucose levels that are higher than normal but not yet
high enough to be diagnosed as diabetes. Their bodies make more and more insulin,
but because the tissues don't respond to it, their bodies can't use sugar properly.
Glycemic control is the regulation of blood glucose levels
Hemoglobin undergoes glycosylation on its amino terminal valine residue to

form the glucosyl valine adduct of hemoglobin (HbA1c¢) The toxic effects of
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Henogl obi n under goes gl ycosylation on its am no

termnal valine residue to formthe glucosyl valine
wa@owsas740f henogl obi n (HbAlc) The toxic effectBCT/US2007/070140

of hypergl ycem a nay be the result of accunul ati on of

such nonenzymatically glycosyl ated products. The

covalent reaction of glucose wth henoglobin also

B8R edial nhﬁﬁsulmtamqmmoﬂ e SR nAMatically
|nte rated i ndex of gl ycem c state. For exanple

t h@ymylﬁwd Progugsy. Th@éomi%nt fiageprdebigPebYifh hesmoslpha alsogrovides
th@éon@ém&@%e%ﬂ%‘{&&%ﬁ& ah3OMbted Al EMRS olyRnfIC Gate N Bor
anmount of CcOS at ed rotern Is prop OF%IOHa to t%e

gl eowls, o éléhferﬁﬁhedm@ ediheh@gtobmes @fuabtmhﬁé af e efythreryte

@B&.{t é%(? g Ct S%HPWB%QM Qteglfls 51%‘?!)1%0&9 t& tlﬂg

exglmecbnpemaom :(nﬂ thotirh@ ofvephksie qfnhmrowm tg a}upbsen@e
chooinCen?ra{jon GDO J—Lﬁ%l A!h]e C{r%u?amon ref{eﬁ S O(;@l%ﬁ% s%ate over an extended

onge
comciet (4 @tli2oveck) @ﬁ(h] to thﬂsimrge ﬁ}has; t rik@intHigA laz(frqnoﬁm do 0%

F la |, the foll h

GONEP TP EA B B oh s ARER B RD S Eo R ElEn o1 ¢
bejooyt] wixie&ppect 10 thd@notneNGT Hohﬁiﬁla![ Rige ©OOOW @)X twords antl pbiases
th are used |nd|cat?$ ot herw

RICH B GHGde LR ¢ é’?"@?‘&g% b Sﬁt it higovrasesRg (¢ the oxtent that

f othé ewitdx® irSkRibIEthey Brc wiEh@EcAes’ RIRIRBENT S t he p0| nt of
attachnment. "Halo" or "hal ogen" refers to fluo

chl or o, ABtienearbeRyImedyl” rofprs fies gr&e@/haVHrgeth%F%lowalga?tr@%@p
having the followi ng structure: where R is |ower
al kyl as is defined herein, and A represents the point
of attachnent, and includes sugh groups as acetyl,
propanoyl, n-butanoyl andg, the llj ke. "Lower al kyl"
refers to an unbranched sa t eth\pydr ocar bon chai n of

1- \th&@ﬁk?@é}%em%%rboﬁﬁ oﬁﬁtabﬁlr{lent.et hyl, n-propyl, and
Lower al refers to a group -OR wherein

R is | oW@}O" al Yplogers' rpigrsdf ﬁu@refqhm@t.bwm@mpdcal kyl t hi o"

EERrty e S Ml RIGPHERRABE  C°

her ei n |ny ers to a
group of the fornula: OR f®herein Ris |ower alkyl as
herein defined, and A reprefents the point of
attachment. "Lower al kyl s onyl" refers to a group
of the formula: R A

where R. is lower alkyl as is defined herein, and A represents the point of attachment,
and includes such groups as acetyl, propanoyl, n-butanoyl and the like.

"Lower alkyl" refers to an unbranched saturated hydrocarbon chain of 1-4
carbons, such as methyl, ethyl, n-propyl, and n-butyl.

"Lower alkoxy" refers to a group --OR wherein R is lower alkyl as herein
defined.

"Lower alkylthio" refers to a group --SR wherein R is lower alkyl as herein
defined.

"Lower alkyl sulfinyl" refers to a group of the formula:

|Ci

S
R{ \A



wherein Ris lower alkyl as herein defined., and A
represents the point of attachnent. [0072]

wO bbogptidonal |y substituted al kyl am do" refers POI/ES2007/070140
group having the follow ng structure: wherein Ris
i ndependently hydrogen or lower alkyl and R is |ower
al kyl as defined herein, and A represents the point of
attachment. [0073] The term "conmpound of Formula I" is
i ntended to enconpass the conpounds of the invention

asWiireie Ros &xver aliyl a8 hercpHigfipetde anst A eeprgsgnta the @paef agtachment.
salts, phg ﬂ@i%@ﬁ&lfoﬁ?f" 'réfe@@&@?&%%ﬁh@?&ﬁﬁﬁ and

prodrugs o such conhpounds | somers” refers to
conmpounds havi ng the sane atem ¢ nmass and atom c

nunber but differing in one @; nor e physical or

chem cal properties. Al isogers of the conpounds of
Forrmula I, including the & |Nda S- enantioners are
within the scope of the invention. [0075] In many
cases, the conpounds of this invention are capable of
for nd/ or base alts virtue of

pr%@éﬁg &5} me Y ahergrde 3%&&25% TGRGRERS ﬂaerpogfrteﬁagachment

Si IITUD’VZ%P'Ntd)ﬁt[cﬁh@y subltgutt-@ LIy TaRhRI REGS U 4 %a i MavaGARPlaBI R

refers to salts that retain the biol ogical
ef$@%¥¢%eness and properties of the conpounds of
Forrmula I, and which are not biologically or otherw se
undesirable. Phar maceuti gal | y accept abl e base addition
salts can be prepared frgminorganic and organic
bases. Salts derived fr or gghi ¢ bases, include by

way of exanple only, sodlun]\potaSS|un1 i t hi um
ammoni um cal ci um and magnesitum salts. Salts derived
from organi c bases include, but are not limted to,
salts of primary, secondary and tertiary am nes, such
asWharey) Rqu#e@nd%ﬂmhmog%ﬁrr#@&er afky] a1diR/ |1 lepenalsyl as defined

SURSLih tatll 80 pbictls (RITIARS atga'cﬁﬁé’rpSt ituted al kyl)

am nes, tri(substituted alkyl) anines, alkenyl am nes,
di @0%H ﬁf;hle t@m ‘wempound jo& F e I aniniseded te gitpoipessttiegrompounds of

al 'Jﬁ m(fhnt Wag ﬁégogld( Ekﬁ%ﬂhgfrﬁla%glg’ﬁh l@i%!ﬁ)ﬁ%ﬁaﬂgﬁahﬁrggeeumally

tri stituted al ke
di {eesptdbiadskeyd, pndaprodregs, oftsnéh( wypbwalskyl ) am nes,

su J;tuklt ¢ I <% t

S 4 XL S LS BB

cymind&t kteralj/fferiagiimm or diofcpyhybioa ok elmydigal pmpmess, All isomers of the

tr| cI aIE % bstit ut e cl oal.

(g 0; | {ngglqg&gél? Slg %?géyF afl IH rs arc within ‘Xle scope of

trmsuh&hkhuted cycloalkenyl am nes, aryl anines,

di ar % am nes, triar het er oar

ai LB S, HeSopp P Db g ble oF Bning acid

hednaropeyelshle b3TimMeSof ik PRabRIQE ¥&loGndbt GlSoxyl groups or groups
similar thereto. The term "pharmaceutically acceptable salt" refers to salts that retain
the biological effectiveness and properties of the compounds of Formula I, and which
are not biologically or otherwise undesirable. Pharmaceutically acceptable base
addition salts can be prepared from inorganic and organic bases. Salts derived from
inorganic bases, include by way of example only, sodium, potassium, lithium,
ammonium, calcium and magnesium salts. Salts derived from organic bases include,

but are not limited to, salts of primary, secondary and tertiary amines, such as alkyl
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triheterocyclic amnes, mxed di- and tri-am nes where

at least two of the substituents on the am ne are
walrdoBesmmnt and are selected fromthe group conBCEHURINQ7/070140

of al kyl, substituted al kyl, al kenyl, substituted

al kenyl , cycl oal kyl, substituted cycl oal kyl,

cycl oal kenyl, substituted cycloal kenyl, aryl,

hefgin@akivlkyl ahﬁh@sr Qﬁmyl hifine@ %sﬁt’ﬂ%dlalkg'ﬁamlﬁéss el(guegthytd@ Syl

are am nes where t two or three substituent S,

t otjeinefe Hi(WbptHUleH élkalﬁmaleﬁ iatkeny @mines alistkeny hepiarso gipdieny!
or arfﬁﬁ%) glﬂ)@ﬁtﬁ!ed gfk@ﬁm amEnQQ %@(Lubgﬁﬁféﬂfalk%nﬁa(mgse §r1(§fbst1tuted

sui t abl e am nes 1 ncl ude,” by way exanpl e
i sk P ypaes, rcercloalkylrmtlmJ dl@mlndkylmremwy Iri(eyelqadkyl) amines,
tr
ugéﬁtg g(?rlg)%go}ﬂ%l %mn Hlsﬁtgas'%&ln%ge léj%l aﬂ{ﬁ#egﬁésulhsntuted cycloalkyl
I y@mn@, csamlcglknnyi@mums,sctldcmI@kenyafaﬁmeﬂem(cmlodmrme amines,
su{)s%%}na C cloa%_ergylfllaﬂﬁﬂers ch su%stﬂutbd C}ECE kgnﬁ amme [}Bubsnhuéeél’

Iuco SAM Ne ‘ucani nes,

p| Qeloalkemé ampicparyil dmms, dmylralrmhasntaaryl\hmmhy Ihptemeﬂyil dnmaq,
the | [0077] Pharnmaceutically acc

o Y batFoe’ G Ehany PoR S F T B SR aae artnes.
or@aabmcmlb dmineSahik&l die:[rid\/cﬁdmﬁﬂies MhleftQk Banit@o atthelsubstituents
|nclﬂ dro loric aC|ﬂ h romc aci.d, E L%YIC
ac{ythe 'f‘n‘FlFlF F’FP FTEnt 2Py SHEHS %IE Srafopsisingiof alky
Sadubgtiteted hll(ﬁdalfcéﬂ?ms@dsﬁﬁlfﬁd(éll@ﬁyld@/cldalk!le @&sﬁﬁﬁaﬁlc%l@&k}d;
proplonlc acid, glycolic acid, pyruvic acid, oxalic
achvaloatgmilsubgiyed %loaﬂfpwl FEyldhetSerdh hteroaclie andipedike. Also

aCinfluddaun®srhineAFhde the &S 8 thize @%sgtueﬁ:tb b dethefitH the amino
benzoi ¢ acid, cinnam c¢ acid, nmandelic acid,

netifiegrasiorn 8 Mpteroarslig or BettamesgP¥bni ¢ aci d,
p- [ | ke.
[ O[gg‘lé(ﬁi Q.%gmﬁy E}Iaﬁﬁl)'léé oﬁgdlgble %ﬂlllﬂeg: }ﬂcluge 3y vfjay o@ggan{ 1@%1{1%

' used herein, "pharmaceuti cal accept abl
caisrirenylanipg Itrulai@thylatnynead@thal ¢m19@ItRI@WH§OP}d] amag, $lil(@rpropyl)
S!
e GARN AR, o B AL Tl Bho PRE A b R, RIS
Thigstigre, ciffegigcirocnimti hwctmrtdma@edtoshné @ptamh,aﬂﬂm&@eduamml |y
acéhvg%élggﬁ\z%lﬂg%glﬁ%%m S, theoFro 1n§|., %lprmtesh d)eratzme splge%% ne,
| mmmpb@itnebNethmilmlsenﬂhle adtthoadéei ngr edi ent , | ts use in

oo AR BB S0 PS8 SR Erc rom mongi
!. nﬁﬂropgam&taedls | B41Q detieedTRmMPdSHhnio BSids ORIy dideRlokie aeid,
RS s i S P GTPHO oS Sk bty derivea

t Ofr@ffl fo%@ﬁlcta(:lﬂ@lnﬁﬁﬂé aceBS adl@ pkdpRshidRID Blyc¥hteRid, pyruvic acid,
adm ni stered to a manmal. i n need of such treatnent.
Thexatieagid ealic jpeidy joms peidesperinia prid;maless pqid. fupgric acid, tartaric

deRen ditfdacitd 88hzblt@cRUABHic 3¢ ntind8RSRIICABHAARRNREICRT

t reet}?;nggﬂfoglg ?101d p-toluene-sulfonic acid, salicylic acid, and the like.
[0078] As used herein, “pharmaceutically acceptable carrier” includes any and all
solvents, dispersion media, coatings, antibacterial and antifungal agents, isotonic and
absorption delaying agents and the like. The use of such media and agents for
pharmaceutically active substances is well known in the art. Except insofar as any

conventional media or agent is incompatible with the active ingredient, its use in the

therapeutic compositions is contemplated. Supplementary active ingredients can also
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wei ght and age of the subject, the severity of the
di sease condition, the manner of adm nistration and
wao b@shiaker; which can readily be determ ned by PCEUS007/070140

ordinary skill in the art. [0080] The term "treatnent"
or "treating" nmeans any treatnent of a disease in a
mammal , including: (i) preventing the disease, that

| Spe if irt8d tnfetne bompkRonsy Pt oms of the di sease not
to develop; (ii) inhibiting the disease, that is,

ar 08 Thg terme theeapentispiverifecite anquat’ dalerss( gt BRet affd/ or
(i éo'n)po{u?d (l)@éhﬂﬁla'i nﬁt fg 's%%ﬁt to teff@cri trkﬁmefftaéjs%eﬁgecﬁ ‘t;é?ow when

regressi on of clinical synpto patient" Is a

na&ﬁm'anlstelfﬁd ¢f emammgl ia nechefrsucl] msne]nt Pﬁly_sth@’amgh@eéllyleﬁfectwe
&ﬁlmhl\%}aﬁ)—%ep%ﬁ& %\?PSB Pl sllﬂgj &dn&) ge e E&ltd{tf%\ﬂ%gﬂg‘?reated the

utlon atib IVery 1nto
panzlglnttand Preaffelrcatobjgct, thh ycsaeolycn@ nltradldeyseawcdap@ra Itheenqmlhlblsaf
range fr

apmini tr %on %r?c? ‘{’rlﬁ t1 ﬁ% &x{%lc‘b can rea?ﬂysb aju Oer%unea %y Oltlehgf orémary rs}kﬂl in

el ng
us@emﬁ.lntravenous sol uti ons having a pH of about 4 to

6 ened ,physi ol,0gj.cal l acce table as the |arge

o o 5E R BT RE ke’ aEchy Ser efierdfe Pidte

I nihiramenogmdegl uti ons. [0082] "Coronary di seases" or
“cardi gyascul ar di seases" refer to djseases of t .
car di oxﬂéé’&ﬁYF%Rnérﬂée ffif*qaﬁﬁ’ LS rGRIBPe BiHCa) Py RYPras ?ﬂgﬁd“ea“
ongt @f devkiep; exanpl e, heart failure, including
congestlve heart failure, acute heart failure

i scheni(d) inpibiing therfliscpsee hatis. SITCHPS g v elPPTAY 5t dinicgh,

ar kg asyorangi na (i ncludi ng exerci se-induced
angi na, variant angina, stable anglna unst abl e
angi na)(iil) adigyiag dsrdasascythayin ereing, afeatsetesof chpigel symptoms.

| PRI ML dn®NL @ Flafiel ‘f)?etf%r% v a hi}ad ' €at ment of such

di sease states is I sclosed I n various U.S. pat ents
ank@0$i tPhpsiolagiptllysedptable, pH rreferrdp thy pH & an fattapnoupnegution

S0 k5713 B o i S S 8B

coapﬁﬁwﬁﬁmﬁscﬁgsﬂpesmom4Whh@hn&6@n&eméb@ﬂﬁﬁwmmp@ndﬁ@a
by 1tﬁguq ﬁ:)gl?lg?lml % Br:)gg’r{y theo sg 0% f?lirgve% 1¥s s%iu‘ct'gl’ﬁasshecw%v% tH"

ers to
C oabomaﬁr 1) @rs%mé phg}'!;ucddsgldfadig /dmmeblmamhé G}Bgeev;blume of blood in the

urBts TRAFFR eV CeeRERWREER bR o venti on typi cal Iy

bu[tl)Ogﬂt“C%reo%grSyS 1sre!clsle " olrn‘caggl]losagcelilg'ecgse)c{s S rte er Eo (‘ﬁseases 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.

[0083] “An acute coronary disease event” refers to any condition relating to one or

more coronary diseases which has/have manifested itself/themselves or has deteriorated

17



[0084] "Acute coronary syndrone” or "ACS' refers to a
range of acute nyocardial ischemc states. It

wepmsprasses unstabl e angi na and non- ST- segnmenePCT/US2007/070140
el evation nyocardial infarction (UANSTEM), and ST
segnent el evation nyocardial infarction (STEM). STEM
refers to a conplete occlusion by thronbus. In a

prefugs soad wiiRagk Imeﬁt,see‘k%ea%aﬁﬁéwteﬁudnn%@dlmm fftScessarily in

with a non-ST el evation acute coronary syndrone

( NTTERCS)CY NSFENCS refers to a partial occlusion by
the thronmbus. NSTEACS is further defined as chest

di 9B drcute sproagtyisyidronaqyuir VAL nrefest taa rangrypfaguty mypcardial

| aﬁ&ﬁeﬂl@c Tk, rﬂ &H&ﬁ&ss@%ﬁst%@%gﬁ{a@tﬂa nM\ﬁ 5 %@El@ﬁbn

i schem a, and presence I schem ¢ synptonms (>5
m mmcegi}al atfarp@@t (Uxe;/N AT RM4B amﬁo‘iﬂf gooenizpiryetieramperaigial gHarction

[ of
CFSTESSI} aEnan, 68 AR AU DRK B, FAFbRAS
El evtadaknt a¥@h @éers todipon prticprlyothe: oo elvatidn apute)cogmary
ri

\%nIIYEI'O %M?Aég—)o Wﬁﬁﬁo gcbs( t{goa Spaﬁ%]‘]% kusmn the l}lhrrolmrtl)as
[ nNSfT]EAnCS) is fortladr defived apyhest dscRms$det (S(}mgmalwhuw'alﬁntwhenﬂhg]at
one poi nt ned far Igactg of t I oW

I

asSSs|
B 1R R conipt S el Bl Qe ahPine presence of

arikdHangd J éyﬁllg%k‘lm (=9 mftlResT atG st WERNHUY HOufSRP Winitthie (RfidhOhay
M, CABG or ang |ograg;| c stenosis >500@, o Three

orlnﬁlﬁﬁ@néwwsaée andhavinget isps opom the follginggndicators of moderate -
}§§§ker ol, hypertension, famly history); o Mre
one epi sode of ischem c disconfort at rest in o

t he Rr ']ﬂéva% cﬁ%ﬁr %1‘0{)&11@%8@ lSca?ﬁ/ﬁllﬁﬂlg_?yéﬁ MB (H}ENY

days precedi ng onse
depr essSTedinesﬁo@@orrkbntaanddcmrE:tlepmg)ed) bm’le ac t roponin

or CK-MB ese.ri.sk..indicators are al so
refefr é%tatf [‘F ?lﬁva\g;e%ltrmgd%av gral t?'ﬂalm)ocar di al
| schem gRiskisehre Has B WS redChedoft fsUkdiBRN ol BAHUSSRIfONBwing

Chase, et al., Annals of Energency
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);

o More than one episode of ischemic discomfort at rest in

o the prior 24 hours;

o Chronic aspirin use in the 7 days preceding onset of
symptoms;

o ST segment depression > 0.05 mV; and

o Elevated cardiac troponin or CK-MB.

[0085] These risk indicators are also referred to as TIMI (thrombolysis in myocardial
ischemia) risk factors and are further discussed in Chase, et al., Annals of Emergency

Medicine, 48(3):252-259 (2006); Sadanandan, et al., J] Am Coll Cardiol., 44(4):799-803
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Medi ci ne, 48(3):252-259 (2006); Sadanandan, et al., J
Am Col | Cardiol, 44(4):799-803(2004); and Conway, et
w@beog/1¥art, 92:1333-1334 (2006), each of whi cPCT/ES2007/070140
i ncorporated by reference inits entirety herein.
[0086] "Unstable angina" or "UA" refers to a clinica
syndrone between stable angina and acute nyocardia
| nhaspt dn‘arConm% 2t feTHeRi 192013 £AGUPEE SR cHBVhiBRLs '11?0@11)%rated
presenting varying histories and reflects t
dWﬁP@%mﬁ%WH@ﬁﬁV§WGW6@ical mechani sms operati ng at
different tinmes and with different outcones. Three )
meli0ASQ r"Eseptla argins ohaya” édhtodedBicpbyadromg hefivigan gible angina
r e’cﬁltd’acﬂg ﬂﬂy@@ﬁ‘@gl 1%%131@ TRE geﬂn‘i‘tﬁn%ﬁ@drﬂgiség Qfaﬂ)apat{egl@ %7619 enting
CG' reféers to an el ectrocardiogram [ 00 ]
oanl’demg bigtozies mdtrefilev@ﬁh@ enplezrpathoplsivdggjeal mechanisms
in p :
tr ISR Peral A Snd Qi et AR ¥R D RS Pk ions
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R B e e A SN R
tHmndﬁsmrhmnmbm,Pﬂb&qﬁﬁmmmaﬁﬁaﬁmﬂmnMMQbﬁmmhangmﬁmmypr
circ t.ance occurs d instances in whi es
R OB Eve BT AT SBR e B et Cubdl Bhappyarery
I nglipeatedt duictky)and oemib.at i on so descri bed may or may
not include pharnmaceutical excipients other than those

S posd]i"Optlibnaldnat'esliohdllyb encpii émet sudtfheithadesérived event or
formul ati on so descri bed i nc|ludes. instances .in which
t HRCHBERRAT PN Q1Y inatReguIa Pl tla%té%eefwﬁcrmn qudesipgances,where

Whihg Bvdnh@ycirdfistit Occ{u@soﬂlg]lnstdﬁﬁ@rlﬁl QRGN it dotf BItS Fbexample,
acut e situation_ in which the patient is |n|t|all% seen
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by CREeNEBlTBRCEheiciPigmte rllbdé%‘f‘y? that ¢ fappigHien yoaggscribed may or

| N@hHAR indlE pREraf@ticd] leipies b@er tHROWER!spdcdtdaliy §th@8 to be
such as hospitals or clinics, enmergency roons at

reRiFeal anckibatthe foasulatinarso sleschbehinelaflas tasanggsiip pdush therptional
e n&k%%f\syaréﬁrgééﬂ{ dng%%té?{@és%] %Xh‘lﬁ‘ﬁ(?lll :gectrep&]t i ce and/ or

personnel such i rene anbul ance
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lize "stable” refers to a condition in
whinedicad pgragnineln tEmeggqnex M&J@h@s ger wdlude bukarg potilimiried it eedical

ri ﬁgﬂigés S8 %gi h%gﬂi%ﬂs or clinics, emergency rooms at medical facilities such as
hospitals or clinics, and emergency situations which involve police and/or medical

personnel such as firemen, ambulance attendants, or other medically trained persons.

[0091] “Stabilized” or "stable" refers to a condition in which a patient is not

considered to be in immediate risk of morbidity.

[0092] “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
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[0092] "Inmediate release” ("IR') refers to

formul ati ons or dosage units that rapidly dissolve in
waeaso4AND are i ntended to be conpl etely di ssoP@BEUSANT070140

absorbed in the stomachor upper gastrointestinal

tract. Conventionally, such fornulations rel ease at

| east 90% of the active ingredient within 30 m nutes
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refers to fornmulations or dosage units used herein
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ravenous route. Such IV infusions can be provided
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f aj e, inclu nd- st a renal ae

VRS Srgpd st R RS %ﬁb%ﬁ’a“&%t LERE S Chbperoueh
if NkiQRe faspies to, miﬂﬁﬂaﬁn d ﬂd)Vﬁﬁltstaﬁal’beEﬂﬂi desalfiduffidiey henhdes both
or treatin eti C,

re-dj abetic di abetic
patersRn glarp%e FinaGte vrswﬁh(ﬁa%mdes%gamab%%%ﬁ%@a. sease

eveIRthods bf @il ¥ ddiRh enbodi ment of this aspect, the
di abetic, prediabetic, or non-diabetic patient

sulOP i Arorad s i elnaF aTnsdtaisinention raydes fayemethod for

eXidlalhd  1@RGicOre MRHEHC ONElint diMa8c ﬁaﬁ%ﬁ@uﬁfz bk Bn RQRs ST
el evation acut'e coronary l%/ndr one. [0097] Patients

pr@sdBentabeidar disesss 6Yapb sIn ftm i ampedimented tonaspgct.dhesdalesic, pre-
eV@l%etlb N IIlng gra?gfétpaﬂé’n? sﬂﬁetrm% leghlta%ﬁlth tc&ﬁhotv Blar M@seaé'v_%nt

bel ng treate or one or oW Nng: angl na

| nexhibetk nee etradt eoralitiginhassoairted with eorabf eleatioWagute coronary

SS,;‘ lsht%d i nduced angi na, variant angina, arrhythm as,
ermttent claudication, myocardial infarction

| ni®DeH |Hagen1mpresei$fr@ thyrosedwes wvath an achaer atromry (iN8JEMet,include, but

he'clarg 1f-10tfllarlllnjteﬁ rtoe tﬁo@g l)vﬂg Iarre]:%elcr:lgn g“tg& Fof oné grrmocrlg LPAE ?c}llowing: angina
including stable angina, unstable angina (UA), exercised-induced angina, variant
angina, arrhythmias, intermittent claudication, myocardial infarction including non-
STE myocardial infarction (NSTEMI), heart failure including congestive (or chronic)

heart failure, acute heart failure, or recurrent ischemia.

[0098] The methods of this aspect of the invention are preferably achieved by
administering to the presenting patient an IV solution comprising a selected

concentration of ranolazine. Heretofore, the art provided IV solutions comprising
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heart failure, acute heart failure, or recurrent
i schem a. [0098] The nethods of this aspect of the
wOo pwentidson are preferably achieved by adm ni st BCT/O8RIDT070140
the presenting patient an IV solution conprising a
sel ected concentration of ranol azine. Heretofore, the
art provided IV solutions conprisingranol azi ne which
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f iftle ifany ome thassespticirenat fupetiaprof thet patient pator fegnitiating treatment.

treatment. [0100] In the nethods of this invention,
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S OHO&'M] QIrffe IV solution of this invention is different from the injectable formulations
since injectable formulations typically have excipients that may not be needed and may
be contraindicated for IV formulations of this invention. For example, an injectable
formulation can have an anti-spasmodic agent such as gluconic acid. As such, the IV
solutions of this invention do not contain such anti-spasmodic agents and especially

gluconic acid.
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[0101] The rv solution of this invention is different
fromthe injectable formulati ons since injectable

w0 ooosdALT ons typically have excipients that negI/nsi0ne70140
needed and nay be contraindicated for IV fornul ations
of this invention. For exanple, an injectable
formul ati on can have an anti-spasnodi c agent such as
gl jeceni "[(he@V lsGlutid¥SorThiE thveh R il ¥ed ) dMUiIRRS @betidlipR-diabetic, or
i nvention do not contain such anti-spasnodic agents
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solution to provide for about 200 ng of ranolazine
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solution to provide for about 80 ng of ranol azi ne per
hoirif saghpatientdgiudfering fremrenakingyfigigpayngsuificient eyt of the IV

' ns%‘ﬂftloh o dﬁrﬂ%ﬂe foft a§(H1ft 1) ﬁfg%'ﬂan@ﬁ%ﬂ@f)er%fomt Bg |V sol ution

provi tor ab mg of ranolazine per hour; and
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abou urs 07] 1In one enbodi nent,
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b t t e
RS (NI Tl LA B ke
doaghigaedd adj ust nment of ranola2|ne infusion for a
patient experiencing

[0108] The downward adjustment of ranolazine infusion for a patient experiencing

adverse events deemed to be treatment related, is within the knowledge of the skilled in
the art and, based on the concentration of ranolazine in the IV solution, easy to achieve.
Adverse events in addition to those described above include, but are not limited to,
profound and persistent QTc prolongation, not attributed to other reversible factors
such as hypokalemia; dizziness; nausea/vomiting; diplopia; parasthesia; confusion; and
orthostatic hypotension. In one embodiment, the dose of intravenous solution of
ranolazine may be adjusted to a lower dose such as, but not limited to, about 60 mg/hr,

about 40 mg/hr, or about 30 mg/hr. In another embodiment, the intravenous delivery of
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adverse events deened to be treatnment related, is
within the know edge of the skilled in the art and,
wha®ed4man’ t he concentrati on of ranol azi ne in tPEI/US2007/070140

sol ution, easy to achieve. Adverse events in addition

to those descri bed above include, but are not limted

to, profound and persistent QIc prol ongation, not
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ng) . L 111] The downward a .ment of. the pra %ﬁ

f0 clé PPEalgMIa, dizainess, 8'fuﬁaa P%’ éhplopla parast 651a contusion; and
orthostatic hypotension. In one embodiment, the oral dose of ranolazine may be
adjusted downward to 500 mg once or twice daily, if not already at this dose or lower.
In one embodiment, the oral dose of ranolazine may be adjusted to the next lower dose
such as, but not limited to, 750 mg once or twice daily, 500 mg once or twice daily, or

375 mg once or twice daily.
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events deened to be treatnent related, is also within
the know edge of the skilled in the art. For exanple,
wa b@sosal7 dose of ranol azi ne can be adjusted fRPECT/US2007/070140
patients with newy devel oped severe renal
insufficiency. Oher adverse events include, but are
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pPrinRfveh@od. Nt ervention. In a further aspect of this
enbodi nent, the invention further conprises continuing
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t rsinyipigtered ey iR vepa formujaor agteséried Berc@nbodi nent a
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IS an I ntravenou ormul ati o as desc reiln. ]
[ OHRG) owifteh Guembdlysis, ktag, anbiwe pettpre, efrdinhleynerivoghy. inprecardial

t hl‘ﬁfaﬁ'é?iroﬂlﬂegltt e Qflre (grg g\%eétﬂf\é%& ﬁﬁul%aﬂ}uggleﬁ Faﬂulfeogardlac

treat |ng varil ous SUC car ovascul ar
di lspadeshyg ctg.), restenosis after PTCA, PTCI (percutaneous transluminal coronary

intervention), and shock (e.g., hemorrhagic shock, endotoxin shock, etc.); renal
diseases e.g., diabetes mellitus, diabetic nephropathy, ischemic acute renal
insufficiency, etc.; organ disorders associated with ischemia or ischemic reperfusion
¢.g., heart muscle ischemic reperfusion associated disorders, acute renal insufficiency,
or disorders induced by surgical treatment such as CABG (coronary artery bypass
grafting) surgeries, vascular surgeries, organ transplantation, non-cardiac surgeries or

PTCA; cerebrovascular disecases e.g., ischemic stroke, hemorrhagic stroke, etc.; cerebro
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arteriosclerosis, hypertension, arrhythma (e.qg.
i schem c arrhythma, arrhythm a due to nyocardi a

WO nfoanemion, mnyocardi al stunning, mnmyocardial PCT/US2007/070140

dysfunction, arrhythm a after PTCA or after
t hronbol ysis, etc.), angina pectoris, cardiac
hypertrophy, mnyocardial infarction, heart failure
( els&eml&agtg@éé ¢, ged@&a&g adsBdidibd Rith BGLSR iRGAR%ibN, fd@slowéfsecaused
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SklrerAt I; 6§andtv&%%¥rqlrearcl:sk¥acto chlzo%gg ShealJt(yse%gtranSpl ants,
corneal transp I"ant's, i Ver t ransplants. The

f%mhmohm&e%e&IMS |nvent| on can al so be used as an
agent for nyocardial protection during CABG surgeries,

v akoubabusiirgeiiies, PTCA, PTC, organ transpl antation,

or non-cardiac surgeries. [0117] Preferably, the

f O[IOIIIIB]EIh b patt, thehinSen'timr prlvidomarciatrataeowsg 8) sbtution comprising a
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rryocardla rotection in patlents W t
c ol HRdarfoqelet gt tmipRT Q@Y RLs OBVigcous W@tﬁ%thﬁw g]la@pally alter the
' n\fu?cro%}) 19£’y ISU inH 0GR HR iRRILRAY f@uRAbA TR W0GBh E1i

hi gh ri'sk myocardial infarction (age greater than
65p9atmlatrmrqf¢rrq¢mﬁé>0dur@nt theoisepsityfod thed ¥rsokrtpnyis ipeciprably less

di tﬁ%@ St 60%9 %{% dt ?65% ﬁfor%@gfefagm% 2R 5I d3t LEEA W Peven
For nu at| one e I nvention
provicgederably ilass thaw @ adie 209CV) sol uti on conprising a
[0119] In one embodiment, the IV solution comprises:
about 1.5 to about 3.0 mg of ranolazine per mL of IV solution; and
cither about 4.8 to about 5.0 weight percent dextrose or about 0.8 to about 1.0

weight percent sodium chloride.
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sel ected concentration of ranol azine. Specifically,

the 1V solution preferably conprises about 1.5 to
w@bwati4B10 ng of ranolazine per milliliter of BCT/US2007/070140

pharmaceutically acceptabl e aqueous sol ution, nore

preferably about 1.8 to about 2.2 ng and even nore

preferably about 2 ng. In order to allow for the rapid

i Q}onﬁnqﬂgﬁ@elﬁﬁda%&ﬁ tﬁ@mo@ﬁioﬁ%omﬁﬁs@st he patient, the
| sol utlonypre er ab contal ns no VI sScous conponents
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cowﬁélitteomcsnttSh@tlm@blOﬁdQ materially alter the viscosity
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enbodi tion is
pref er arggf’]'% |IIl gfr\‘{%‘ﬁ%’%d’te :I:gg%llht;{%%%éﬁ) at 200G,
rmr e pregharbhpity.{ tesbout ﬁé)rw@ght gercett 200G anrroeehwerghte

ferabl s.than 2 ¢St at 200C. [0119] In one
en§nﬂgd¥m1$§rva sol ution conprises: about 1.5 to

ab@#zr] 3fh%o Vi 01%1%{ %néjcrlg e?%l? ga{n\l\l%:‘pr%)ared\fm%?!l %{Béé( W ut1%£] d

ercen
or comipoising @ .28 ntloccakadnet fok sﬁglmﬂsegdﬁ:livp@rvﬂﬁm costameummpnses a
chl ori de. ution .
copht €35t I AR FRtIRE: U5 B dobui R i
mLabofit I0\ng alludck®ose nendhyefritd er abatid wéight feareatzodinmachbride;
e .ar abou

erc nt dextr S apout 1.0
wotritev ek B oG Srern b e ot E Sifsedtiations of
emla@&aﬂfeaund dehieost Moﬁ@{yufalteqn réfoldze and o4 £1Q6ride in the stock

nﬁtlses b? ut 2 nq ranol azi ne gr nm. of IV .
GOBHPTORHE TQ8 CPTHRGST %wbwh axg stableme e vespdeaupks srif-lives,

pe SRALIYATEIaRS hafb ndfa@d! 0.9 wei ght percent sodium
chl oride. [0122] The IV solutions described herein can

bejopzx sk ?laf’)f Iﬁ&h@ds%l%gpaﬁﬁ% tHelsRBk SOMIINE SicBscRibePinHxamples
contai ner tfor single use delivery which container

cohﬁ%k%es a sterile aqueous solutlon of ranol azi ne at
a concentration of about 25 ei .t her about 36

nolOhE4] de R b seiiso AR e C@Fala%%ﬁ%SC@@ hggsinne injrsted difp an

s o dMaGitt BbdiHRing APmMhY §iRSle @alfh'é' (@§ w@%‘ﬂ%’%eré]ent (W%) sodlum
Sur pri singly, enploying such concentrations of

r a2 ) fanaadodedexfroses oA hymrép@ta@rngr%\ﬁ@glapmﬁ@ntéﬁ@rose
S olqb &Ila{e?{o' p\?ﬁ\;l& of Q?IV% g%if)n%@h H‘%/IHIE gy Ilaﬁi&aglﬁ)er maintained

conposIitions are st e an ad equat e
s hasiphydi¢legeally acceptable pH. Containers useful herein 1nclude but are not limited

to, vials, syringes, bottles, IV bags, and the like.

[0125] In another embodiment, the intravenous formulation as above, is diluted with a
sterile diluent prior to use. In one embodiment, the sterile diluent is 5 % dextrose or a
0.9 weight percent saline solution. In one embodiment, the intravenous formulation is

further diluted into bags of sterile diluent.
Oral Formulation

[0126] In one embodiment, a formulation of ranolazine is an oral formulation. In one
embodiment, an oral formulation of ranolazine is a tablet. In one embodiment, the

tablet of ranolazine is up to 500 mg. In another embodiment, the tablet of ranolazine is
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preferably of greater than 6 nonths. [0123] Exenpl ary
nmet hods for preparing the stock solutions are

walemsnilaed in Exanples 1 and 2. [0124] In a typiTEE2007/070140
setting, two 20 nL containers described herein are
injected into an IV contai ner containing 460 nmL of
sterile saline (0.9 weight percent (w4 sodium
Chb 61860 m@! 1Al RAHSE AL SHEX Lt ARErafOh Al @RIc(iWBY g and/or 500
contai ning 5 wei ght percent dextrose nonohydrate) to
priggi de for an 1V solution of about 2 ng/nL of

ranol azi ne mai ntai ned at physiologically acqe%%able
pH0129 thgjorné fymy keiprypf rRRaiesie is Aeroually discussedria UnptPatent No.
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i kKe. [0125] | n another enbodi nent, the Intravenous
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t abpatient. | n one enbodi nent, the tablet of ranolazine is
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r affd2Y n aere@farﬁﬂ etrrbodiﬁ@@t, thgy plakma Eevplr o rawotazole eanigotibaenits00-
tm%ogggggaglfe tablet is 375 ng, and/or 500 ng. [0127]

The Yol rul ati on of ranol azine is t hor oughl y

di d i U_S. Pat ... 6,303,607 U S,

puAE PP o) B8b AT g RS AR b Broorsd e
i Ir airedl dorms kyscribé dBrosi iadminfisdired @t or ©tise daily. If
I[(r;ggrﬁlfmrh orogig‘e usmts??srfrd.rejmgagl r.anol gi@m I§fsage ¢

F oiiirsaes ORE: &F e tibaiceaiy i o Rrehst Gt oml.

t Waf@azify ddsipe@6rnisi ap®&intiflist@red 4t 4MOUr twpRE hogl ihtorvelsder t o

mai ntain a plasma ranol azi ne | evel above the threshold

It hion 3y et 3\}11&“(%&“ Ed)rn@l"?in@ @ﬂg?éﬁrﬁiiﬂi@tleﬁ@(érﬁllﬁdubtyilrléc&;e&ﬁ%i d®ehage forms
evel s, ich is prefera asma | evel of abou

55 tin By B A panodls I F RSy el 4 % s

prigfpertif e AMdaL: FRNiffortlte behasdFeak eNEirough plame kasiaae

ranges about 1500- 3500 ng base/nL. [0130] In order to

acRY@v el hemeipr gymarprajes cASYRE AraPBIcab ey el o oopsH0

pr@fn@fet ki @burt BEmore after initially ingesting the dosage form while trough
plasma ranolazine levels are achieved at about the time of ingestion of the next
scheduled dosage form. Tt is preferred that the sustained release dosage forms of this
invention 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.

[0132] 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
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oral ranol azi ne dosage forns described herein are

adm ni stered once or twice daily. If the dosage forns
wae@sadini stered twice daily, then it is prefBCT/E82007/070140

that the oral ranol azine dosage forns are adm ni stered

at about twelve hour intervals. [0131] In addition to

formul ati ng and adm ni stering oral sustained rel ease
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( esuggeriecongesti ve heart failure, acute heart failure,

cardi ac hypertrophy, etc.), restenosis after PTCA,
PTI0k 34] Pe¢fetablante Bsmufadosl of thidiakention oaretseyused for myocardial

erIOTEm G R PEE AT irtprdE At e e e gigen

MedrdnisjblbifationN@aion @erdglc UGQSEes! Qtedratlg ahdforiiletichs ab@isafvention

di C%E%E: Iusc):ed for myocardial protection in patients presenting with ongoing cardiac
(acute coronary syndromes, e.g., myocardial infarction or unstable angina) or cerebral
ischemic events (e.g., stroke). Preferably, the formulations of this invention can be

used for chronic myocardial protection in patients with diagnosed coronary heart

disease (e.g., previous myocardial infarction or unstable angina) or patients who are at
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nephropat hy, ischem c acute renal insufficiency, etc.;
organ di sorders associated with ischem a or ischemc
WO epeniusi on e.g., heart nuscle ischem c reperPCEUSV07/070140
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formil ations of this invention can be used for chronic
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prevention of the action of microorganisms can be brought about by various

antibacterial and antifungal agents, for example, parabens, chlorobutanol, phenol,
sorbic acid, thimerosal, and the like.

[0137] Sterile injectable solutions are prepared by incorporating the compound of the
invention in the required amount in the appropriate solvent with various other
ingredients as enumerated above, as required, followed by filtration and sterilization.

Generally, dispersions are prepared by incorporating the various sterilized active
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organi ¢ solvents, perneation enhancers, solubilizers

and adj uvants. The conpounds of the invention nay be
w@ciwsnimtered al one or in conbination wth ot hB€T/US2007/070140

t herapeutic agents. Such conpositions are prepared in

a manner well known in the pharmaceutical art (see,
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approprrate so various other ingredients as
enlh3] Soed eatmwles ofaslt&bm;impeams lﬁqblhdedmebgpxtfrwet Juattop@ N
and .sterj | nera Jy ISher n [ d
sorbr%gcog rmagPl starc eﬁﬁmaarcl O%I Scalg 115:1‘1%81%139 g’lgl%at%s Qragefggntﬁ
acgeﬂanm n@nmnl sldmztta nmmtooryaa]a‘mecel]luh)se/ @h]y&in@lpwrolmda)ne cellulose,

cont |ns t he basi,.c
ooRert Fish Sserpd fem R Bae ol TR R BB T et e
c alaencgﬁng i@hislsechpR\wale msagh@funt ftearite epahatdralnilplvettih@idehs;
ble qutiEns, t he $reterred met hods OL d
‘1%"2?‘ thei e §ee BRI G b @s PPFW g™
t eSOV IBRSk yWRh£dateY ] s@lcble fin P OWEIRY arfdlf flal Bigngadpehty e

i ngredi ent plus any_ additional desired I ngredient from
@F%‘UF&‘%PW@P&“? pithe verdion g2 by f9rnyated progsdpprovide quick,

sustained or delayed release of the active ingredient after administration to the patient
by employing procedures known in the art. Controlled release drug delivery systems
for oral administration include osmotic pump systems and dissolutional systems
containing polymer-coated reservoirs or drug-polymer matrix formulations. Examples
of controlled release systems are given in U.S. Patent Nos. 3,845,770; 4,326,525;
4,902,514, 5,616,345; and WO 0013687. Another formulation for use in the methods
of the present invention employs transdermal delivery devices (“patches™). Such

transdermal patches may be used to provide continuous or discontinuous infusion of the
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[0138] Oral adm nistration is another route for

adm ni stration of the conpounds of Fornula I
wo\oBN#BIT ati on may be via tablet, capsule or PCT/US2007/070140

enteric-coated tablets, or the like. In making the

phar maceuti cal conpositions that include at |east one

conpound of either Fornula I, the active ingredient is

uswﬂoﬁncglokufe%sbm I@rém%% ebﬁfmle@mwﬁs e %Gt tWntalil Bse of
a carrier such that the fornulation can be in the form

ftr@S%@@ma@he%@bﬁéﬂeh"ﬁa’p‘grph@ﬁmaé@ﬁlé%l agQht 1 viel rknow dfhe art.
t h§eeeé(§ fﬁ&terﬁ?{o\é e§02"3325§, Q?d}’iﬁl?tand BbOP g{g %Cﬁpﬁ&lek ?hay be

-SO , UId mat eri al as a’bov acts
ascoastv@mdd‘orecontumow enlsgile, pe di demadndrdelivesy @’fdlhav@ceutlcal agents.

| ”[%EE 'Iglt@tgomﬁ%?{fogs L%Z)\rl\eggg@?%}&nh&% n‘?@'[lm*?& s'a%b fhE TR {Bm

t abl ozenges,
cathetdssage farps’ f@fGTSM@pmﬂlE risprwmnltsa;mbl? asmillaty dingges for

1{n’13an sPt?eectso g’ od 0§he§ mamn%a%s eacg umt Fontalmng Fgrefatg}r%ne#é{?ahtﬁy of

cont al ni ng,
of aCtlh@ma’(Etlal\Celcﬁlaﬁﬁ) auprdducs d’i’fetdearmi t]imaipéu@ced:f&bt ih association with

sul steri ectable s t|o and, sterile
DR TE bR 56 T SRR RRER asfRisPt B ckpouncs
EXdﬂ Hotraulh $ aﬂe@ﬁbdﬂfe okfﬁ(htvﬂﬂedosd@@aﬁg}%d a&lgéﬁﬁsl@/ administered in a

sorbltol nni.tql, starc calciu
ica WHY%@OWF a%ﬁ%‘é?ﬁg'h org @I 5 r{IIHIStr%téﬂnC?alﬁ 05age
Sl ﬁﬂlﬁ)@hﬁms oSl @GhY St 8¢ b A@niRlhdidf¥Bmula I, more preferably 10 to

pol yvi nyl pyrrolidone, cellul ose, steri|e water ¥rup,
antfOfwrg o lePBEom Thto 08P mgi mptedyierably from 10 10700 g,

adgigtehQgdnteYal 'aﬂﬁiln%@%noﬂ BRI | fr&g 1@9@ PH(Pms Hpbccﬁlﬁpohadl &6

ma nesium stearate, and mneral oil; wetting agents;

rgikylj merearderally phaid P g W9are It Wik kesedginiogd dgepres, that
S uﬂi@ aﬁ@uﬂ{rgfﬁlx |comﬁtﬂﬂd Bf" ?&%MER%IY Qﬁﬂﬁ@@?eﬁ%&r]{%gf de_:l‘g%rénined by

sweet eni ng agents; [ avori ng ‘agents T
c onplusiciahon ghedight ¢féh¢ wbe@mt icoennestancse inflydimg [thetcoddigon tpde

t Otré%'Ee‘aVﬂlQ ghoqgﬂ I%Iﬁte oq’?&ﬁﬁ% stHfonCthe qgtluﬁycgglpB@dt%ﬁlgﬁnﬁére& mﬁl its

active irngre ter admhistFa at ent
byrebltmet @yivitg tlgfragc,edfugle,sanld meswonse pf thh endaridual ﬁafniemtr thclsedrity of

?ﬁ%mn g§%g9§£gvgf%e§ ystens for oral adm nistration

stens and di ssol uti onal systens
c 0[10114)2] rHon grep:nrln;gmehd mmtoeﬂonmelt wsaahflsts ahe ghinggpajpaetiysridpredient

matri.x fo l.ations. trol ed rel ease

T i S R e P ARER fom ROD Erin55 £8 R osition
4, @a6iZbd hc#n(%aﬁeoﬁé.ﬂuxtﬂre oL 6c 3 un & o0thy\E QD1 368fion. When

Ano her fornula%;o&»tor use .i.n thﬁ net hods .of the

prr§ T N R ARITSSPEPOY NS G %?gea%qw&wwea@\}baé&e

(" Rateherdlknt iSURPeridl aNS&AR HRRIghRA TR mpIANoPS tht&fﬁfé to
provi de .conti nuous or_ di scontinuous | nfusion

t R EOmEIaY bt repdily yhExidrd infaRAdplty SRotive 1&1&&9?8@? fagps such as

an@mek SpillsTha cgRagtruction and use of transderma
patches for the delivery of pharmaceutical agents is

welOl 4y Adarablats erppallsgf the present invention may be coated or otherwise

compounded to provide a dosage form affording the advantage of prolonged action, or
to protect from the acid conditions of the stomach. For example, the tablet or pill can
comprise an inner dosage and an outer dosage component, the latter being in the form
of an envelope over the former. The two components can be separated by an enteric
layer that serves to resist disintegration in the stomach and permits the inner component

to pass intact into the duodenum or to be delayed in release. A variety of materials can
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See, e.g., U S Patent Nos. 5,023,252, 4,992, 445 and
5,001, 139. Such patches may be constructed for

w@oemsilsmd4ous, pul satile, or on demand delivery BET/US2007/070140
pharmaceuti cal agents. [0141] The conpositions are
preferably fornmulated in a unit dosage form The term
"unit dosage forns" refers to physically discrete

u nt‘)etL%e@er LRl lcRtcAS 1ayBk to%dénﬂ%ﬁésﬂﬁﬁ%lafe%ls hawmﬁhgsmn%; 8t
and other mammal s, "each unit contai nin

pr@ﬂ@ﬁ@ﬁ#ﬁé anchmbgre §f POTYMEEE pOEs v wlg Aategighs @piphetlacy cetyl
IJEHhQIj%!&Fce'ilH%s l.f.ed therapeutic effect, in

assoc:| ation wth a suitable pharnmaceutical excipient
( el0g44] In omaml@tdlm@aﬁmreferr%moei)ionmféheciom@gm ars fgrulated
Fo
s T
ef afderumstva@loa m)mn patieRt, efpecialiy wtafn@d retbaaaet foaduiatmrst ifhﬂ nost,
eag hferrgf' cogl% 5f tﬁeo ﬂltvgr{tllgfci 1sfr£1r?0 a ne W, c % dOf a

cdnpésu pﬁ% SR IS A &S X8I 1151 0 1500 ny,
ITD(&QNB@GG‘ ﬁfrﬂﬂ!ﬂy}phéﬂwm [120h>td®0X11019@ m@homh@lom)ef erably
from arenteral adm i.on,
B T L E g AT S
I Um{sat}&mﬁegﬁab& Yheafdlizie(ldstha20hkeAfatioh$ udstl id thbepecification
under st o rlethovvever eZiat t he anobunt of the conpound

ofanl‘ilc?f‘?ﬁi? B Rt t ered wi Il be determi ned

by[oad4q) s ipedf@red siftaihdiereleh @MbrnitfiatioheofrtRik @aiton are preferably in
ci rcunstances, including the condition to be treated,

t hie Eipd A cppicesed fablelieRTpRTis ingap i mate wixtuge p{ggmpound and a

C %m@émp%eﬁ%éu Iﬁ{ a&&%@mgmuérsm ehfolBe AGd df\iistdtutidne
age, weight, and response of the individual patient,

h%ﬂug@w arcdiayacrsps thp eanga el R e sgmphd icalinepproramptply) and in
T4 ftesh 1% ﬁﬁc%ﬂ? Bb&&lﬁlg{el)ﬁdbg&@ﬂs Il Qﬁﬁ]glé Yed sifdfdin gd release

ets, eprlnc:lpa active ingredient is mxe
a @Hamlnfamemﬂlﬁdgﬁed@xﬁﬁpl’@mts 6.007, @Wnﬁé&é% €.369,062; and

pmr%%;(fﬁ"}' @E &%%%g@&&% O GRAL FUG ifed gﬁb{m _ :&Eéeer?ce.

the present “inv
r effoe446] ﬂ?@g)ro‘odct ﬁwes susprrefl ocleast af crompoumﬂrpmssortm@n sHacbpendent

hobn}?&?s 59 gﬁdse nﬁo co?tr1 q‘t:}l%nffwssgltufah{gergﬁ le%ﬂhe C rd%g lﬁl{]{hel S

di spersed eve Bn"So°t

t h&rmlqunmsrelbawmthaﬂwgmmwlgam doymmdusiy s ﬂhe cﬂorrrmtaoomguaédl y
ect orns, su ills.an

CLHEDEALR s SRS R IR R AR Gt Ot

[ np&eﬂépeamenmamd&r@) aqattrdlafly ivpdiantih aeumﬁamwuaahedoﬁmmﬁon

prowdeados eformafor t he advant age o
D1 Bl AU ARG PTG b BT i Enigeiigound for ice

C ol tall @hSsti@fiord My Gl edvard Gtle EXRENT Be céBpouhaRl Bleased too
pill can conprise an inner dosage and an outer dosage

coipiddndosep@Pingdt er being in the form
[0147] Accordingly, the pH-dependent binders suitable for use in this invention are

those which inhibit rapid release of drug from a tablet during its residence in the
stomach (where the pH is below about 4.5), and which promotes the release of a
therapeutic amount of compound from the dosage form in the lower gastrointestinal
tract (where the pH is generally greater than about 4.5). Many materials known in the
pharmaceutical art as “enteric” binders and coating agents have the desired pH
dissolution properties. These include phthalic acid derivatives such as the phthalic acid

derivatives of vinyl polymers and copolymers, hydroxyalkylcelluloses, alkylcelluloses,
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of an envel ope over the forner. The two conponents can
be separated by an enteric layer that serves to resist
waele@sn¥Agrati on in the stomach and permts thePCHO82007/070140
conmponent to pass intact into the duodenumor to be
del ayed in release. A variety of materials canbe used
for such enteric layers or coatings, such materials
I %hluegmeetegl w@e& mymhmmdeete@%ﬂﬁoe%e% %ﬁﬁc&r‘l&ﬁﬁﬂ&@
olyneric acid ¥ such materials as shellac, cetyl
al ¥ettsh, and e P@élal etssEcgel pad @lyr{lewm]wp@iyeﬁe St lower alkyl
en&%ie%ﬂg and 1B%elpiu%f1 %rgfﬁ%s Ca(ﬁm%al:t aP@s?erQ‘fheltegﬁ
invention are formil ated so as provide quick,
s uldl 48] feeferned pieenpadent bmé%tsl@t%falstth?é caicld wed 1m1:gmed¢t@nmlth
af tlhg Eo @lt S&Ea% all é‘l@ta‘n%fl H@as@ﬁ)trﬂn?lﬁﬁon &2 Hl%ﬁllcla'wlé/ acid
sust ai ease form i ons e nost preferred
c ocmpolumdrsoﬂ\/lettltvermhn ved tcomnlwmers ara nqboeluzmenepf mgthahylicsicid with
?ehlggl(lgla)f) earj[]% 9(r Isletl(ljac?ﬁate %s sul pe az naéryacgr et lay% n{e%hacrytlate A
I smoe pefermkd cbpcstyrpdsras nah ety liccald gopelfyfne trweec,s(a‘};R Gvhich is a
Unl es se st at ed nol azi | agpm, o
cOHBERTPA Bk TR AR AT e R PR P Baamgrag
r efﬁlahadryihcraaﬁlainaz)l isacif 4 epoaseis colibrdbdialllheaipbef #6me&bhm

t ai ne rele | ati ons. of I nv ion are,
pr Spa ) Kpdragity ‘$ 5 ol Pﬁwmﬁébgeﬁ (f‘sa‘b?(g%’ dispersion in
C ORRE) SONGr - deftinlEMR bR A8 nidteHiads Whicl MBPBNd aldde ar in
part| ally neutralized pH dependent bi nder that

a6i0n 1 Yorip e BRI OB B OpagS &yeseledshygroxypropyl

accreﬂ§l%set Ik}ehalia%@ Q?dr@f;y byl Hletth?%elﬁl&%ﬁﬁal@k)’&llﬁ@ke %etate
approxi mately 2 i'n the intestine (typicall

ap@ﬁ@&qtmpbwyhﬁﬁﬁm pighgyte, paly véwiypobdese pathalats eiidﬁe@hke
I%)?@’] Oder %lr%ljl %ebéldgl{t PEIS %gay'b@ ithsed i s%%t%ﬁ%@ release

6, 303,607; 6 496, 6, 369, 062; "and 6, 525,057, th

C of@phlel@teond inserhlolsagedorots. Wi tbeawotsd et eH;depmmt@mdalts edd

by. .

/B SRR S Chucl 8 RN ARel Bhe R BBl AL M Eoyprony
arellgles merthyb;eﬁldmer iy tiindpydiodid aleunéugnl Imlﬂfmelhwcqﬂatt prgers, and
co nd s for | S

| tgp\/\ﬁye’ gnr?& %8{) tﬁ?nsrehvgggliowdmfhea}%%u?rfeg rdlr%m ﬁl‘ﬁ?@% cortltroq ggovy d by the
t rndam;ﬁed pHeieperIdﬂdelmdamd Tyaptrindepteleht hmﬁlerstm@die prekbugt in the

sol ut|o contr capacity, of .th H d nden 0
bi Y s O rlion FET b Fo R bR TP s, and
r e[br%faﬁlyflﬂ e trigholiroasat Btosdbsiitd wetlatdah@ap@ferably about

\(/)égu t ion that contains sufficient conpound for
¥Qai | y adm ni stration nay cause untoward side
ef [fOQSﬂ] A sﬂloxtvﬂﬁl TJJMHJIO lﬂfeq)ref‘e'rrécﬂoﬁ'@‘é@ﬁh 31Q: ihaddkigh, Yanolazine, is
"dose-dunpi n . 0147 Accordingly, the pH dependent

b| RHEVDY Sop i lnbaqﬂewsae (15 BEKE 2 PHRARES DAy @ Whi the

solubility begins to increase dramatically below about pH 6.

Table 1
Solution pH Solubility (mg/mL) USP Solubility Class
4.81 161 Freely Soluble
4.89 73.8 Soluble
4.90 76.4 Soluble
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those which inhibit rapid rel ease of drug froma

tablet during its residence in the stonmach (where the
w@kbosa4taet ow about 4.5), and which pronotes theCT/EF®aBE0140

of a therapeutic anount of conpound fromthe dosage

formin the | ower gastrointestinal tract (where the pH

is generally greater than about 4.5). Many material s

knowns pfi the phar macelijocal art as  enf §ge DI nders
and poating agents havie the desired pH dissolution

propet-8f es. These incl|{Ude phthal i c aci fSehemilySojubkes

SUChWITFp‘h’(‘hH‘ITCW L dertvatitves p Y0yl

.82 . t1y X0lubl
pol ypers and copolvneré% vdroxvalkvlcsF?%ﬁgégg?e
al ky @¢6Iuloses ceIIquB@Bacetates, Slightly soluble

e/l o

hydr HoHeelHul-ese—aeetat €S cetHulpse—-ether S
al ky @Z?quose acetate%) and t he part|alm¥§1%]”rd§’501‘1ble

t herppds and pol yners |ash copol yners o Vb@Wﬁ@n@hKMbw
acry

lic acids and lower alkyl acrylates.  and
part | &f° egbefacd wgpaof|.0-30148] Preferre Uelpfﬁ-lgébéﬁ]d‘@ﬁt

bi ndefsgmaterial's that |Gajy be used in CDVh&%h@h&%okan

the conmpound to create a sustained releasé formilation

are pBt6facrylic acid cdpbl yners. Met hacVylyisbghilyisdluble

coporymers are copotyners of nethacryttcacidwth
neutral acrylate or nethacrylate esters such as ethyl
ac[rO%HtImorwsinlgelhemH deretiame biyitlatcente imths tforpruéftion dexleases the

¢ R TRE o SR R B R o YRS G e
acik ytlatvel. hapictl@f drtphiefon din. tR%t@ndt h > Thé& Sfterit d@amfgyfbfmed by the
comrer

aci.d units) opol r.is

B By M Bl e R PR A A BIRRTS gty pH o g the

( aldilpPVE®mpoaiid & 3OHRrSA prdkr 1208 Qﬂtﬁ@ﬁﬁ%ﬂeﬁﬁhdﬂﬂ blnder allows
wat er).. O her pH dependent bjnder nmaterials whic

befoug aicker &%@S%}fatq o theipBiPawd fgom the fermuyadion pbeyg pﬁe‘} %d@éle

o%rQQAiyaéattfﬂeé:ﬂ’hggqli’e391@13:§se e A loRGIEH Aty dERMURIIBR BT the binder
| ufose phthal ate N %drox ypropy!l nmethyl cel | ul ose
A

phiaeiiages ghe coBYqriipbefdhabindes o piidrdikgtidm which forms around the
P ollnbﬁ\(f Ja g@ﬁﬁie@t gc&]?&ﬂ%& 3&1@‘8/?9 T Eflyalnﬁ‘bflrd'f Al Iﬁ-pﬂ‘&)endent binder

pht hal ate, and th One or "nore
P Hndmﬁ@p@tm élmpamahmwrshmyn @énnomtlgls aig chepes ipselesclyengntrol the

reﬂa%%??ﬁgc?ﬁtpmﬁ_ 3'&6191203@ @rog{tﬁé rfQgRgG forms. It is to be

not e ependent nders and viscosity
enlfdsli Thg daspen fegms atthisdsvenhyar s:hyoylp theyyd quantity of pH-dependent

g@iﬂ%e:rsgsglftlllc%n?? epro&ﬁé? L 81)1(S¥ Iﬁe(aqgleas% %Jhl‘dla%&ﬁ téralinrwalpch the release

Frro one,
puhm@ﬁﬁmhbambwkbtexm$ﬂ@¢smhamdmﬂMepH$Rmkmnﬁmuﬁkﬁ)ﬂwrMeof

l.ves red Il on. con

or Gur il By oGt SR apaR OBy AU Rah M dype C.
pHIS P dr@edent 100-50er ﬁutﬁ’ﬁi@/ qi@tigre® pEdeperdehtibénder is between 5%
formulatjion of this on.i n unt rangin
i aBoae TP b b Sebical earen show P ReFoRz e of
I aing bingerfh@acabio Wtid taboxydReps ButhiVecdNHoWBE, it is preferred that
pr ef erabl y about

the degree of neutralization ranges from about 3 to 6%. The sustained release

formulation may also contain pharmaceutical excipients intimately admixed with the

compound and the pH-dependent binder. Pharmaceutically acceptable excipients may

include, for example, pH-independent binders or film-forming agents such as

hydroxypropyl methylcellulose, hydroxypropyl cellulose, methylcellulose,
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2.0 wt% [0150] As shown in Table 1, the preferred
conpound of the invention, ranolazine, is relatively

WO p@eliyiahe i n agueous sol utions having a pH abPVBEUSIOT070140
6.5, while the solubility begins to increase
dramatically bel ow about pH 6. Table 1[ 0153]
I ncreasi ng the pH dependent binder content in the

f %Jﬁul@n%ﬁfa)hd&fér @@%@ppoﬁﬂﬁleﬂhﬁic%@a@esﬁéi &. fhetnkb@hyl

sustai ned rel ease formof ound rom
f onpthicaylpteisthat achrpte sonpdyresss wlcsultdypﬁhé grdapfark E@drgﬁ#@? bk
' nR&lHﬁPﬁJrﬁng@J?ch Qéﬁ‘ﬁm%%% hﬁb&%e'tﬁ}gcgllgfog@Qn(?ﬁlethp@ Other
binder is l'ess soluble”and I ncreases the'relative
r elllseﬁléehaﬂamuw&)%ppms anoBideieands supleasdadtensi matnytobflry starch,
co r
Hl_ﬂ'gg% elf]hte c%ﬂﬁﬁgcfg raf?% fﬁ] L PRE @?Jeg&we g § sutcﬁﬁe oslyéoxplgt%lyélene
of sorthen @ﬁﬂp,csufmltalﬁ esoaTy aﬂdehé blrmuhchttqlarmgagwsearmﬂam@g agents.
Parl%brlc%!tse @t hyaslatlI fzgcc{ 0 o%u?rfel ﬁ{é:ar%tee:ﬁ d ot etr Gf‘ab?ttl{l% fn\gs Qre also
comﬂmnﬂhqm%em the binder into a Iatex like f|In1mh|ch

Loy Tty B e S R R o

armmfeht &fabbVeaabpar 00 ety \negﬂtt r@hboned 3% Br RO Sicidh® Mde e

chosen cl ose at e, i ssol uti f
coﬁfﬁé{fﬁg’qﬂﬂf“&iﬁl? t? @2 %‘ﬂ‘? gor( {’{’ Wi’@ “%W@Sﬂﬁg%&gpyf%}%bw
of 7dtbiasou't RUSHyivsloli$ R H -deRadsit an@maﬁtbﬁmf Bétween 5% and 40%,

H dependent binders suffjcient to produce a sustained

r e@ré%gaélym’imﬁp at1 B 2P rordinee ﬁretf%bly Brtwgene>'p apd 1 gp; Witethe

comaﬁm& Jf $heCRRct ®brhd lﬂl@lhg Pﬁahde@tandemlm-é% fihel cavi/d other
about 4.5) the rate of |sso ution is significantly

s| gwerrl ck@piele case of nethacrylic acid copol ymer,

UyOfe &métfﬁlﬁy(pgéf%éﬂgshgtglﬁéd ﬂele;s%%l%ﬁy)latloﬁs Sitthiks &Rleftion is shown

quantity of "pH dependent bin I's between 5% and

TH@kamdkﬁéﬁ@ent bi nder will typically have fron1about
%) apout 20 % of the binder nmethacrylic acid

car oxyl groups neutralized. However, it is preferred

t hat tlhgcdegree of neutral i zaVéight rang%s&hb®n1ab®mwtaﬁﬁned

to 6% The sustained releasefor qybatlﬁ also

contai n pharnmaceuti cal ex0|p|en%s nti adnixed

with the conpound and the pH dependent blnder

Phar ceutlc acceptable e ients y,al NCl ude,
%tv ngailﬁrgl n )gﬁd% %9& 75

for dependent Dbi rs or fI'’mform ng
agentMm&btﬁd?stz&ﬁnemedﬁleg@/(ﬁllapyl metshyl cel | vLose, 10.6
hydr o ropyl cellu] ose,

rrét hy%g’ﬁ?‘ﬁ?{%%céf l}’ eﬁyl pyrrdri*done, nedtrl 10.0
pol y( s&tihh agdrytiat € esters (e.qi-1bhe nmet lyl-o.6 0.4
nmet hacryl ate/ et hyl acryl ate copol yners sold under the
tradeﬁﬁ%ﬁxﬁhﬂ%ﬁﬁ?@YF?1%Eeby ﬁﬁﬁ #°Phar na,! 20
st ar chpagekabd feargdigar s carboxmﬂgbhylcelhqiose, and the
l'ike. her

[0156] The sustained release formulations of this invention are prepared as

follows: compound and pH-dependent binder and any optional excipients are intimately
mixed(dry-blended). The dry-blended mixture is then granulated in the presence of an
aqueous solution of a strong base that is sprayed into the blended powder. The
granulate is dried, screened, mixed with optional lubricants (such as talc or magnesium

stearate), and compressed into tablets. Preferred aqueous solutions of strong bases are
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useful pharmaceutical excpients include diluents such

as lactose, mannitol, dry starch, mcrocrystalline
w@edoBkase and the |ike; surface active agent SPEIUR208%070140

pol yoxyet hyl ene sorbitan esters, sorbitan esters and

the like; and coloring agents and flavoring agents.

Lubricants (such as tale and nmagnesi um stearate) and
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pr@frelmg I@geylt lwdt tmmﬂﬁ%mwdntm% alwbltnh rangimg fiomehotveen 206 and 4%
t h | er S t{rﬁ Qa%P tj%lfc’nl f%ng g)%%e%gseao dﬁ%p L wbnI tg Qhe art and include
pdnﬁnmyh@pﬂympmgkehmﬁdcsushamedxymweagﬂwheﬂnulatlons

n Ta e 2. .Tab

of this invention

BT Gy R isFr Ty PRASTLEY B E aTialiR (ofresicn
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M crocr al.l.i ne cel 0 filler) 1-35 5-15 10.6
NE"E%%‘P% Ip’aét“‘a\%fir k| a%‘g?}g‘frﬂ'\@? “ae nig “@-rgf?n@ 10. 0 Sodi um

hy @ 58I 1@ cOmpredsc taBleds &ef@ra@ly%a#&’aﬂﬁz@&%@i QPYient to withstand 8 Kp
met hyl cel | ul ose 0. 5-5. -3 2.0 Magnesium stearate

0. epmipreysin.3The teblchfiz%’]ﬂl ﬁm?n% B%%‘i”ﬁé‘ﬁorr e @ment of compound in

f ofhEubRt TR SabRs Jﬂlnl iRclhdAVRIM B0 a1 60 RE SP&FHuAS free base.
f ol onpound and pH dependent binder and any

pErﬁgvf?lea és@éabéqtsemllsln@lﬂ gopruniset eprypavnst Ea¢ brsg ragEee died) |
Thﬁm@ﬁbnﬁi%ﬂﬂ@ﬂ)ﬁk%&H@&)hﬁXﬁﬁgn granul ated in the

presence of an aqtieous solution of a strong base that
i sI0&3H dy evdler wotinfluches the dintpdutiop sateldire tifhéurggarhighghecdmgpound

dréo%g]inif?‘ggéo%mleg wel k&l iVichitoRRt 'P?J%%Lblg WRIthG 'ix%m( rﬁ&‘il}ne
as talc magnesi um st'ear at e) npres I'nto
tabidmsmemeﬁgmh@Uﬂquadugssub&ﬂhom@hmhhsmpnﬂQMﬁmgmswﬂl

%ﬁ t I ? mlnul[es 1r1]d %rnﬁ;a%i th é/nq 5? 5 gl%%itess lf!"gpowﬁg granulation,

m or
the particles are removed from the granulator and placed in a fluid bed dryer for drying

at about 60°C.

[0160] It has been found that these methods produce sustained release formulations that
provide lower peak plasma levels and yet effective plasma concentrations of compound
for up to 12 hours and more after administration, when the compound is used as its free
base, rather than as the more pharmaceutically common dihydrochloride salt or as
another salt or ester. The use of free base affords at least one advantage: The
proportion of compound in the tablet can be increased, since the molecular weight of
the free base is only 85% that of the dihydrochloride. In this manner, delivery of an
effective amount of compound is achieved while limiting the physical size of the

dosage unit.
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preferably sodi um hydroxide, in water (optionally
containing up to 25% of water-m scible solvents such

w@20080¥®1L7 al cohol s). [0157] The resul ting tabl BCBFUSEYT7/070140
be coated with an optional filmform ng agent, for
identification, taste-nmasking purposes and to inprove
ease of swallowing. The filmformng agent w ||
ty@{ﬂc;talahd/ngnQr esent in an amount rangi ng from between
2% and 4% of the tablet weight. Suitable filmform ng

agk@hel Theanohend|is efstine in sho treetragng ofdigbeichc| ude

hy[‘éﬁf’iiy&‘ilgf%;\’ suﬂy%%] Eb?ﬂdﬁ&l:,d W §c?rbe& &tth@ﬁka‘}nﬂ@tb'%ﬁ)%f Whddye

copol yners di met am noet nmet hacryl at e/

nemﬁ?@dsmnpgrtnt mafvmééﬂlyﬂ axthe @Itt)pol ynmers - Eudragit(r) E -

Rd@i% Pﬁl@r le?fﬂgt ftoh(?w gé t0 11T1ﬁﬁ§t@ t1f1§ ln%rftﬁfl mTH@E%gﬂéssare
dt i ona 9 contal n col orants, asticlzers

ot inendslup p1 Brent lahit thwgc@wéﬁu&smve[rm% 8)}1t arh erowudmb teehgwdhow to

f/\nalipll?lgi Zn§ %E@ngpg&rﬁrlﬁél; eosfgllnso lrr]lVgI{fJﬁOple? %1 %%(an%ers Ql‘i temperatures are

delpelagfe@r@emagnahey upon the anount of corrpound in the

The tabl.ets will include.fro
LSl rsdineer FadMsTal hanbRipiBRy bR iss by asiaoir

| nmkmldetloanﬁemiiﬁingﬁ ceappmuRr iién Ibase rangi ng from
400- 600 ngy, 650-850 ny, and 900-1 100 ng. [0159] In
order to influence the dissolution rate, the tine
dur| ng whi ch t he conmpoundegamEimi ng povvder |s wet

is controlled. Preferahly the total m X
t i WéﬁSl 20gmL e | flinevighgf; RegolgHne Ricchen Bidde rdel}vgr &(lalaé@d 5
t 0098 Gh AR YD denRRdtfohpn, Wi Il range from1 to 10
m nutes and preferably from2 to 5 mnutes. Foll ow ng
gr @ngbsabhson, the particles are renoved fromthe
granul ator and placed in a fluid bed dryer for drying
at Raobaine 600C. [0160]10t5(ha§‘>0hrwanound t hat these
mabex% e:ﬁ no u r%teSUSt p se for mul ati ons t hat
provi 4&° glhe peak pI S and yet effective
pllagdracha@mcaemtratl onsqg)bHammeimzi for up to 12 hours

r r admni stration, en the compound is
usg%h EYq% ?er ee basél™ Pgttﬂg:dji(}qgn as the nore
pheareee Uijetiah| yq.common di hydrochl oride salt or as
another salt or ester. The use of free base affords at
| e@stinoft@saddyani:age: The proportion of conmpound in the
t t iface the nol ecul ar wei ght of
tﬁgia '@@Eé?gnﬂl g&gﬁéyé/%ggg})ﬁitsﬁat of the di hydrochl ori de.
InStDIbpes man Rebher.ddHime Westaift 30, efdydetil vell@matet  of

COgRRUNG, i B Y8 it Fela 111 the physi cal i ze

Method of Manufacture

[0166] The intraveous formulation of ranolazine is manufactured via an aseptic fill
process as follows. In a suitable vessel, the required amount of dextrose monohydrate
was dissolved in Water for Injection (WFI) at about 78% of the final batch weight.
With continuous stirring, the required amount of ranolazine was added to the dextrose
solution. To facilitate the dissolution of ranolazine, the solution pH was adjusted to a
target of 3.88-3.92 with an 0.1 N or 1.0 N HCl solution. Additionally, 1 N NaOH may
have been utilized to further adjust the solution to the target pH of 3.88-3.92. After

37



dosage unit. Uility and Testing [0161] The nethod is
effective in the treatnent of diabetes. [0162]
Wa\eHBA#y7 t esting i s conducted as descri bed i nP€TES2007/070140

Exanpl es bel ow, and by met hods apparent to one skilled
in the art. [0163] The Exanples that foll ow serve to
illustrate this invention. The Exanples are intended
t OrahflaZd \Vf\@ymsjsbl%& tﬁehﬁtoﬁ%@@djﬁffted tla't1§e fifdY §/Bf %h%th Wit Upon
are Erow ded to show how to make and use the conpound
of ConFmBatiop fsh rRIAcesy speeifieationylind| heen mef, thetrféwt?ématfw@iated
ar I [ I
] T R S o R e o AR o sl s
p h%ubﬂamemtyl tiwalsteflt@rrmdlmrlednsmdum lallln scdgma voo ppticedlydfiled into

o Bl Bt S e PR G S B Rpas zph ronf i
5, wat thi2b seaydditlr dewal fhg-kapelwninge p ¢rgdalsoMhe vials then went through
Cong itions: Ranolazine 1.0, 5.0, 25.0 ng/nL Dextrose
moh ‘FﬂiH}SE\‘ECSO%S 0, 52.0, 36.0 ng/nL Hydrochloric acid
g.s. pHto 4.0 0.2 Sodiumhydroxide g.s. pHto 4.0
0.2 Water for Injection gEXAMRIIE 2i ner/ Cl osure System
Vial: Type 1 Flint, 20-cc, 20-mmfinish Stopper:
Rul9ib€7] , 2020 ppe M@t vidUSRablazige yectiut arb filledetoldotiver 0@t d 25
Seal ; Al um 20-mm flip-top oversea Method of
NB’H%[P&C?%?%“T@.P@G] The intraveous formul ation of

O?nl ?Sﬁ ine is manufactured via an aseptic fill process

6 In a suitable vessel, the required anmount

ongl%&tzfn@se nmonohydr @5Q)Mg/§nLd| ssolved in Vater for
Wed)ectl on (Wl ) at about of the final batch

gifitose MpRAYEBISt | nual?d BeMlri ng, the required anmunt
of Wi APQN A% LR Was added, & guihg 3dgxt rose sol ution. To
facilitate the dissol uti on of ranol azine, the sol ution
p HViatss fosdipiessiord to a a.s-

Container/Closure System:

Vial: Type 1 tubing, untreated, 20-mL, 20-mm finish
Stopper: Rubber, 20-mm, West 4432/50, gray butyl
Seal: Aluminum, 20-mm, blue flip-off overseal

Method of Manufacture

[0168] Water for Injection (WFI) is charged in a suitable vessel at about 90% of the
final batch weight. About 90-95% of the required amount of 5 N HCl is added into the
compounding vessel. With continuous stirring, the required amount of ranolazine is
slowly added, followed by the addition of dextrose monohydrate into the ranolazine
solution. To solubilize ranolazine, the solution pH is adjusted with 5 N HCI solution to
a target of 3.9—4.1. The batch is subsequently adjusted to the final weight with WFL
Upon confirmation that in-process specifications have been met, the ranolazine-
formulated bulk solution is sterilized by filtration through two redundant 0.22 pm
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
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target of 3.88-3.92 with an 0.1 Nor 1.0 N HC
solution. Additionally, 1N NaOH nay have been utili zed

W o00Bser adj ust the solution to the target PEIT/082007/070140
3.88-3.92. Afterranol azi ne was di ssol ved, the batch
was adjusted to the final weight with WFl. Upon
confirmation that in-process specifications had been

MBflumin{i8 JvanehazinagfQr \VTME A edmMalik s@RliMliILOR V‘é,\%ted terminal
sterilized by sterile filtration through two

St gorilizatiqnj qyelgagl121 ngg‘@rqﬁ)erﬁlppt}qs At tha tappipgd sterlhiatlon process,
? lvi%?s' g%%rg 1§stp@glolﬂu Il pﬁﬁ%&‘ e gﬂlgvﬁéd@‘?ﬁ&h Illgl?tl #h¥ vials are

f|| into steril ' ass vials and "asepticall
stl@éw@mel&mpk%e@tlmwr@nb@@ppers The st opper ed vials
were then sealed with clean flip-top alum num
overseals. The vials then went through a final

i nspecti on. EXAMPLE 2 [01@(!92@% Type 1 flint vial

of Ranol azine Injection a to deliver 20 nL
(25 Rgtierts with dunlietestor dimd Me@bohoSyitdrome PResantizgzwitle n@b-ST-

aci o adj ust _ir PRO L St Bt INGTRECSET ©

Coﬁhkr?g}&‘ﬁﬁ/d osure System Vial: Type 1 tubing,
untreated, 20-nL, 20-nm finish Stopper: Rubber, 20-nmm

e 1169}4312@{ &Qam@irf?dfn Pulinikal 2RALE pﬁieﬂf@aﬁﬁhﬁied&gﬁl% S dikeration
flip-off overseal Method of Manufacture [0168] Water

f otcuiersPERpy SHNqroes INSTIEA TR MG e V3l ppted t dpterpnethy peyalpncgrand
ab&h@on%(b%wse pdiRnds 'aﬁékufﬁ@ltng killfﬁ’%l'l%@ttes arfRR WetadBHORHRme. The

the required anount of is added into the

c ofeifh BeTegropied svéth rarwatzme @@rﬁluhﬁﬁmﬁ agspfipteq with imprgved

g#éehﬁ@' L RTRURL. 8l UARAISBAL PatehSARIIRY A B4 Slmber, 10/443,314,
owed by the addition of dextrose nonohydrate into’

t hieubtighed IaaES RE0EHNGIT 1 b mcorporatad biylyfeicnes lreaaio Indtsiontiretyt he
solution pHis adjusted with 5 N HC solution to a
taM@Eﬂdsof 3.9-4. 1. The batch is subsequently adjusted

| ruonBoueReby B Rt becToso rHREn Shat s O NTkacs

r aRat azatbEkvon sitlcapretbb bl the a6fi-ich@iic bgensta@slatihd &thiddhas also

i tl)eterrl ggsgggteé \bvg‘d?lfl I?roxtfe lysc%r%ll'lcnpda?a%etgs 21\?7[65111;;1 clinical follow-up was 12
months. Metabolic syndrome was defined as having any 3 of the following: 1) waist
circumference >102cm (men) and >88cm (women), 2) triglycerides (TG) >150 mg/dL
or drug treatment for elevated TG, 3) High density lipoproteins (HDL) <40 mg/dL
(men) and <50 mg/dL (women), or drug treatment for reduced HDL, 4) Systolic blood
pressure (SBP) >130 mmHg or diastolic blood pressure (DBP) >85 mmHg or drug

treatment for hypertension, and 5) fasting glucose >100 mg/dL.
Results

[0171] At randomization, 2191(33.4%) of all patient carried a diagnosis of diabetes
mellitus (DM) and 2628 (40.1%) patients had metabolic syndrome. Patients with DM
and metabolic syndrome were more likely to be female and have known coronary
artery disease and had higher TIMI Risk scores at presentation, but were less likely to
have an index diagnosis of NSTEMI (44.8% for DM v. 51.2% for metabolic syndrome

v. 62.8% for no diagnosis, p<0.001). The rate of revascularization was similar among
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sterilizing filters. The sterile ranol azi ne-fornul at ed
bul k solution is then aseptically filled into 20 nL
wae@silhridepyr ogenated vials and aseptically spOpps20et070140

with steril e/ depyrogenat ed stoppers. The stoppered

vials are sealed with clean flip-topal um num

overseals. The sealed vials are termnally sterilized

bYalpng@[Js 6@&&1%@ seriyngd ast ;%fol b, m%fe%s%&b@ls@ﬁnc;le%selmlhe
for 30 mnutes. After the termnal sterilization

pr@ﬁl‘ég severeecuyicnl ischgaia: myecrgtialdnfarciep apd pasdiovapeular death in

Pr ket w‘itﬂ %Ni' EHH %thgﬂ%uofwfe%‘y ltﬂo@@%uth hl%%béﬂ'l@é dr%{n% and then

i ndi vi dual | into carton boxes.
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o OTA HSAE Sk b 0B hiss ShBD RSPy s Bt iy

eVISS TRA €8l al dco & @icrdafd chligovascamalignce and out cone of

those patients also suffering with di abetes and/ or

nmet abol i ¢ syndrone. The patients were treated with

ranol azi ne whi ch has been @gspwiiatseed with i nproved

gl yceni c paraneters. See United States Patent

Appl | i on serial nunber, 10/44 3 .14, bl i shed as
o085 BB eSS e Boraibina tis, ORriEy bl A fonied:
its entirety. Methods [0170] MERLIN-TIM 36 random zed
6560 pati enfiratienpr esent af i onWaighh NSTEACS Agraterred
treated with either placebo Rangtlte) ant i RimmthmpiFornlgang)
ranol azi ne, Rwhigihehas al sp beerysassocj at ed w 500

| npn ovedc@tysemhe crloaset ers. Negli an cl i nical 707

f ol I oW up wasfifle) nont hs. Metabol i c sypdronme was

def i nedc@srNRVURITANYmS: O Theig@l Tow ng: 1) wapst

Ci r ¢cUNt eTENGE Riagde (Men) and388cm (Wonen), 52

tri ghyRETdy ﬁyj&niétﬂyl?eﬁﬁf&s o g drug) treat UTTET. zfor

el eya euMl esﬁﬂm é?éaiél[ Ul:‘llb Ly | lz;bupl otEer1Ts \rluml_33<4u

ng/ d—(meny—and—<o50—Tfglfdt \V\A’Ji"l"&i"l), or—drug—treatrnent

for reduced HDL, 4) Systolic blood pressure (SBP) >130
mHg or diastolic blood pressure (DBP) >85 mmHg or
dr (9474 reentpormd anfdgrt -tappedenelisdeo and anydpBynal exslipiengs are intimately

gl > /gL, R t t

S SRR e M A AT DA 8 o
di atuectwsolné«bri oftasgrof e thatis RF2Bd(idO .tlﬂe%leqdad pendes Hizd
rreérgrpu ath  dF 1%& dsEr%gl%d nﬁ’%% ﬂfl %pt%n%ﬂug%'i\éants (such as talc or magnesium

stearate), and compressed into tablets. Preferred aqueous solutions of strong bases are
solutions of alkali metal hydroxides, such as sodium or potassium hydroxide,
preferably sodium hydroxide, in water (optionally containing up to 25% of
water-miscible solvents such as lower alcohols).

[0175] The resulting tablets may be coated with an optional film-forming agent, for
identification, taste-masking purposes and to improve ease of swallowing. The film
forming agent will typically be present in an amount ranging from between 2% and 4%
of the tablet weight. Suitable film-forming agents are well known to the art and include
hydroxypropyl. methylcellulose, cationic methacrylate copolymers

(dimethylaminoethyl methacrylate/ methyl-butyl methacrylate copolymers - Eudragit®
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and netabolic syndrone were nore likely to be female

and have known coronary artery di sease and had hi gher
WAabdB/1Ri4sk scores at presentation, but were | eBST/USN0eT/§70140

to have an index diagnosis of NSTEM (44.8%for DMv.

51. 2% for metabolic syndrome v. 62.8%for no

di agnosi s, p<0.001). The rate of revascularization was
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t he bI owder. The dri ed creened

mi XBef “[‘ t‘b Iy 2 C{l[g{ﬂ%y%ﬁ'tfig 2 Lﬁ%gmé@“isaf gllgyying granulation,
me@e sttt &t ea@fo%@fromamgr@rmmma BRcddTha fluabbedtdsyer for drying
Preferred aqueous sol utions of strong bases are

sott@pewAL’Gef al kali metal hydroxides, such as sodi um
or potassi um hydroxi de, preferably sodi um hydroxi de,
in water (optionally containing up to 25% of

wat er - i sci bl e sol vents sEXAMIYH Hwer al cohol s).
[0175] The resulting tablets may be coated with an

optlLQ q&m lg%££’g1ng agent, for identification
t - ses and to i nprove ease of

SV\@II‘VS?]VHhﬁglc il Welrd: ossdyod lfnlkbg/n@embdlﬁtdtlbn bfthe omthloyt obRhillipov

ent _in an _anount ran Wban %,0f.
Pt Rl h BT PP S g Pfipov.
meGLekﬂomnnknmmheoant4an®IBIQl@deF@m@Q@xypropyl
met hyl cel | ul ose, cationic nethacryl ate copol yners
(di met hyl am noet hyl net hacryl ate/ nethyl - but yl

met hacryl ate copol yners - ERuMBAgE 6 (r) E - Rdhm
Pharna), and the like. These filmform ng agents may
hE#ﬁﬂﬁﬂﬂ%L@@ktain colorants, plasticizers, and other
@m’m MRt Ampbidk QMsERESn ﬁl@g@%d JRBereRr €93 @ose, are
| ets preferably have a hardness sufficient to

WI pdyynigiatgd gekpnlly Giprearssifapharyngeat tibe ©rSysipy golgpppsters. To
depenshidrh @ Tp Xctl'xmﬁ%l&oﬁ%alﬂﬂgyﬁbpﬁﬁlnﬁm@%.1) Bre taken by

retro-orbital puncture prior to the start of the experiment. The compounds are
subsequently administered perorally using a pharyngeal tube. Identical volumes of
solvent without compounds are administered to the control animals. Subsequently, the
animals are fasted. Then at various times, up to 24 hours after administration of the
compounds, blood samples are taken by puncture of the retro-orbital venous plexus.
[0180] The blood samples are coagulated by incubation at 4°C. overnight. The samples
are centrifuged at 6000 X.g for 10 minutes. The concentration of cholesterol and

triglycerides in the resulting serum are determined using modifications of commercially
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the tablet. The tablets will include from300 to 1100
nmg of conmpound free base. Preferably, the tablets wl|l
w0 p@BOg”1ANMOUNt S of conmpound free base rangi ngPET/0U82007/070140
400- 600 ng, 650-850 ny, and 900-1 100 ng. [O0177] In
order to influence the dissolution rate, the tine
during which the conpound containing powder is wet
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tine, i.e during which the powder is exposed
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Th%d : @gpdn?ﬁ)g@%sgﬁ E%c{sg Ee:%/glg Q%E?Bmﬁlgﬁ;gr 5:6;/?%€ ﬁ%orél%lled diabetic

t ranghglele And @f the pattinly cagalled dighese prompsair deded eithiha et

L RO T UL L AT TR o

t réagippoet aindesc 143 64t. I\P&’ltrhkl) Qf tioalidketc groups of rats receive insulin.
[0183] On a weekly basis, 500 uL blood samples are taken by retro-orbital eye bleed,
in isofluorane-anesthetized animals for determinations of the following: blood glucose,
serum non-esterified free fatty acids, serum triglycerides, HbA ¢, serum insulin, total
cholesterol, HDL cholesterol, and serum concentrations of the test compound. Body
weight is also measured weekly.
[0184] Once stable HbAlc is reached, the study is terminated. When this is
established, animals are cannulated in the carotid artery following aseptic techniques.
Blood pressure is measured in anesthetized and awake rats. The next day, an oral
glucose tolerance test is performed. An oral glucose tolerance test involves
administering 1 g glucose/kg by gavage.
[0185] Arterial blood samples (0.3 ml) are collected through the jugular catheter that

was previously used for measuring blood pressure, prior to and at 10, 20, 30, and 60
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[0181] In order to study the anti-diabetic actions of

t he conpounds, insulin-dependent diabetes nellitus can
wheooshdyeed by chem cal destruction of the pane€EES2007/070140

with an i.v. injection of STZ (60 ng/kg, controls can

be given saline vehicle). The volunme of the injection

is equivalent to 0.1 m /100 g body wei ght. The

| N RCHIRRnE ﬁle%ﬁlcbééedhﬁqjeng@hﬁ th@ﬁlaﬁﬁaeseﬁﬁfﬁt@éﬂ k@tRdodcUdl kdlilin

vein of young (190-2 g) nmal e Sprague Dawl ey rats

(s®&&ybel ow f or procedure) At the sane tinme osnotic

m ni punps are inplanted subcutaneously (see bel ow for

procedure) to deliver drugs at a constant rate over

SHE-diahetessand dmaplamstyenafiogmotin hpurhpsngt h of
t h
Oy AR T ORS  pro

st atlewedn)i afengl. Hatad vainbhjednoapdice STAkesulihe tsrmatdh endeal I
((j:%n é@lrlés?agaselr?%iﬁenlg PéelaFes %uﬁd saf?rm egadndtf}ft% gter*ﬂlz%\al) gelgtlio%g.o%%llowing
exice égéanign, 13 ardd las eresnmaquhe@td pcdexaintdileed1ngM1drt1&mﬁd1nﬁ12£1daced

into r oups s.re n in |n ecti.ons
sub @RS Sty GFaRRs ol FEGlot Su b R b BRSNS e
c onttiabtimé ﬁ%bsmnglagfatsdmsemﬁrmpeh@s mnﬂarrmdr Sﬂ'&fuﬁn}tmﬁgp/ﬁl @ife neck
uncontrgl | ed abet an na artial
b (s S GBR e G BT kb oatout P RAG: paLited
C ory?wgméi a shidll agidiof theMeckt 1§h\/§haﬂ&ﬂarﬂlcﬂ4§ﬁéd &aegsle%rp $v1tiﬂrag iodine
i ncl ude one recejves the test conpound and one
notolutiqR; & el logm {ngisiondininga AerkR is reads ifp e germah fayer and the
r e}ﬁf?ﬁ&)’l@ 1ﬂs@r§éé1| ok Epticd 1IR3 iNn @ N6l Y sRRST Bhe 1RO then closed
bl oo | es are taken by retro-orbital eye bleed, in
i swih b@ﬁ&%@ﬂbﬁﬁ*&%ftsr@équk‘e@ animal s for determ nations of
the foll ow ng: bl ood glucose, serumnon-esterified

free fatty acids, serumtriglycerides, HbAlc, serum
| nIdrrmlanrtanon of enrotighastensaathetsr for ERRsustRdns af blgas Drew rum

f d. Bod ht |
G ALbP DA o1& R ggnst abloeyH\Qill g | SI S

a
r et 8 d'ollowimg soudityonss ssingstoiiln &tchuiquaped instirsenits an anesthetized

eslla?llg llalrf Qﬁ? ﬁs ba%p rr%lﬂ’?’e I%ra(? towal cﬂt’ﬂl gﬁrgr%n ag?l Eu%grca&ﬁr % ntlgent Iplaced

arte tec ssur
rrerasbuﬁlea@res A Ialdhset inettslron esdn:aiedlomg/aheeleclatosexpérsh eherieﬁt t:on:imyr,l

an oral | ucose tol er cete i s .pe

o ol & R R BE M 0t Fllse TaRE Bl BRPruighn g6

gl wbas@lckg foykaan &geiorsbmaﬁj,n oAttieatetlathdrt ﬁ@@e;&ﬁﬁmizas Half-
are collected throu r cath

{ ra e Gt St U s kB S had S RS it el e

prpdteribOporiish @lthelddery2 ,ten%Q).rarﬂjﬂ thRAeing bicl few ta gaetlmeated area.

gl ucose chall engfe and the sma separated f Iucto ,
andhe antegipy portion Of the external carotl artery 1s then ligated wit apleceo 4-0 silk

suture and light tension is created on the artery by anchoring a pair of hemostats to the

ends of the suture material. The external carotid is then semi-transected and a 0.033 or
0.040 mm O.D. catheter inserted and pushed toward the aorta, (around 2-3- cm deep).
The catheter is tied in place, secured to the pectoral muscle to prevent removal of the
catheter, and the anterior portion of the external carotid permanently ligated and
observed for any leakage of blood. Externally, the catheter is tied at the back of the
neck and a piece of suture tied around the knot leaving both ends about 2 inches long

for retrieval from under the skin. The knotted catheter is retracted back under the skin
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assays. Induction of STZ-di abetes and inplantation of
osnotic mni punps . [0186] Under i sofl uorane

w@nestkasi a, the tails of rats are cl eaned w tPCTHES2007/070140
water followed by ethanol. A tail vein injection of
either STZ or saline is made under anesthesia, using
sterile needles and syringe and filter-sterilized
S odo%&éveﬂfbemg%hhmumgy fhe Vat, m} @5& d;QEbsuljé %awraﬁenk@%e catheter is
pressure applied to prevent , he ani ma
| satigFhed doja pwssarectraélafwcera@é a\)@ia‘taﬁc‘é‘tlw@fl se/stﬁ@d &pﬁ@looq glucose
adtg e?dn@@tegtﬁl c§ﬂ—§eﬂ§1 atﬁ@hédqg a nE‘éa@é:a{dd(gg)l'mg%tfmt c!?)ﬁectlon of blood
initial time of anest esia, rats have -pu
i nplatesed subcut aneous |y in the neck reglon If t he
study proceeds beyond 4-weeks, a second inplantation
is perfornmed. Basically, a small area of the neck is
shaved and cleaned extensEEém&JMiﬁh an iodine

S O@%é] SR bhcf%r %nﬁl iy the a%m dha%%tlwsalwgﬂnsuosfltﬁ]&o%g%ﬁ:ﬂs pg%uha “dependent
asdieites adllytugpae tndﬁd:ekiibly chmloaltdhﬁnﬁudm @th,qamereasﬂmm an i.v.

th.1-2
R ST PE el Gk etk G S bR DRl e
welai&umaﬁe Bﬁul@ﬂenb’todbﬁmpﬂ@()sgbkﬁc@ vadight.| T i@jeenidnait deltvert into the
ora

comtre e ey 60 s b R P e 2

ancagiR@sd fuetitaZlgdmpidhted f th@jugul@nydid aﬁldkéﬁtéﬁla%dr&ld feryhaadrder
toward. the sur eon and Iugflcatln oi nt nent ced in

bolPgorast eﬂeaPﬁ gistetfe 2 els dpvs hleo @@leéﬂltﬁqér% ¢ prapgla and

t OhEX RS E clubRe EfcterBARIO AN BRI itHbI8sd 8fidhse ﬁvély%@édlﬂgsw
made for %he cat heter using blunt dissection in the

suBMuara pEBidsrep deketic. éﬁhepﬁ»‘emwéﬁngeélca@@t@t is Slashsel dpihewiteck
WhRd Eridifed! s8lifxh Rlal@lih pRehey HBWE GHEVEH: R ﬁl%%ona(ff?ha"éét%éj rats

to rsolate the artery and soft plastic tubing passed
uniheergo pbarpuekénciio stugier vitb thespmpprmdapt the {rvergion. Animals have

t %95% téré’ re'tr'i'@%@@ ﬁ‘oﬁltﬁﬁdé?ltl%os(ﬂ%rf alnﬁ\%s{eg f&ljbeclt 539 lAQltlﬁg(glon plug is

area e anterior portion o ternal <Caro
ar dteeheditea i rgmgeilgattetilled with Gl Pihepaingd salde gid toe serdierand

anlg% rte@ Iqltto {hg @&th@[@rs ﬁh %s?@c%ng;?ougw ?ﬁaé(%rah rrMst%)rX% ‘ﬁla the jugular

S uteir @themr ertlnea by bdlhmnmctl@r oratcadyamfitsion, orsbytdn:é rgavage (1 ml/kg
sen1 nsect ed

I cat ter
R S N g R L R
de@rpyn frolhehchdeiatiercatosid tartasl ahd3(l p&@ﬁme&h@hﬂ‘d&ﬁi totreplhdeeblood
pec or al % event.re va§ f the athete
Pt HEET Bpodisi PR Poimts Han o0 bER AT EL B g - 10% total
pesloBNirhy, Tf b gahest sanplc @D&EW N a8t dalicterite liePKBGB kDI level and
bl ood., Externally, .the ca%heter is tied at the pack of
t hae animals returned to thelr cages. They are then sacrificed at 24 hours by
exanguination under anesthesia to collect the last blood sample. If there is no 24- hour
sample, the animals are sacrificed by exanguination under anesthesia at the last blood

collection.

EXAMPLE 9
Exercise Performance and Hemoglobin Alc in Angina Patients with Diabetes

[0189] The CARISA (Combination Assessment of Ranolazine in Stable Angina) study

randomized 823 symptomatic chronic angina patients on diltiazem, atenolol or
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neck and a piece of suture tied around the knot
| eavi ng both ends about 2 inches long for retrieval

wo e@silumder the skin. The knotted catheter i s PEL/DSIDE0140
back under the skinto prevent being pulled out by the
rat. For bl ood pressure neasurenents, the catheter is
attached to a pressure transducer and a

datrRo @G Rv Itosllahmszﬂnesmtlﬁgmld F@o mgom o PIHECHS B at@mreﬁa&ﬁﬂe_
testin he catheter is attached to a needl

SyRlinigEs wesk stgii bt Bévcelﬁlleé@mﬂlé%ﬁmf@%PGTWR}P?—JE’&@IIH@ and
[ Oélf%?’]z d Qnd)féj\%ekg 8f @éaﬂgéﬁt e %H‘éulld' aﬁpﬁgﬂrgle I@ | BSaflazine
onmpounds, 1 nsul i n-dependént di abetes nellitus are
|n@umé@mmyw@h@ﬁheah¢ﬁ@§ﬁh@§h®@mm&%amh@4pancreas Wit h
0!19 Ra'nﬁﬂaﬁﬁée %I%ﬂ)'?géed e\%%m%g%gpag (ﬁi;b) s%ﬁ[eﬁ:f:?% §0tﬁ‘ﬁﬁb& V(Br)1 and
eqmﬂn‘ochﬂem (NID) @tidntsrbt/to0gh Fipoey) amdipgfhk (FigTibeed)i ﬁ"}l@@iq g dose
ellvered i nt cannul a

yoou ﬁaénogaf% %611%3? exer(f1seD (glra‘uon dl tr%%ldu)g cog(%en?ratlotnﬁ b)é 2& seconds
c aitnraegmx pat®nis mthaihdbyteaa ﬁmll t@zrﬂzesdcdnns mhlenjdwpudlcaerngme ipaticarsd The

nal , car arter [,n orde to c

o DD PR oS B o o e St Gt G
t hlg/ Tadresndaincdhdink Petidhtslidodatgted anbiey 2i1Ssed@ide imidnadiabetic
Animals with bl ood glucose | evels exceeding 13 nmM are
cotf$I"derEdSdi abetic. The pre-inplanted catheter is
f | @sogdrisiakd sheiMatifer&eRPIN BhASGh S BlguRES ) hfd ﬂ@hﬂatfaéqﬂency
pat ency. One week after the induction of diabete
r a@egrea%?&e 5o IHaY e ORIThERPIe71as Wef ek s g fiant I éhfferent in D vs.

COPXIRGRDs @EathRf dyHakl RkrachiBh Pﬁrgﬁle@ﬁy% )t RQU&rse events were

cathéters retrleved from under skin and tested for
patimiay 25'Ar SVnjrdc/oef phadpt lestane adised cvat an pBcchaurgeolazine

I\ i I 9 dth
nelrnd 400p ERChlD vt et Pl 37 R RLAEC, 11
coltp) rRil@sl)lzmcs 7f(()aand)1 0Qtmiz hidsvere edosiated th al]l u@tdga rbspgita

cat het.er ct
on sy EAREGT B peritls bR G0 et TRl B G
At co]IQ)ateld neplpabnbs] ZJ\Sd:elkg (15<(BO aiFigek $). ’H&(}eddctlolfs vidrogdater in

drawn fromth the carotid arter

i SR SURHEE 5 - apP e bbarse b B b
of Ght@edn@irighQetideRIROTONtIR didbefid Fati3MO irQie aady®E shown in Table
re ents ~ 10% total blood volune. If a 24-hour
agﬁﬁé s drawn, the catheters are tied off at skin
| evel and Hﬁﬁﬂ&ﬂh&ﬁb&ndfﬁg‘ﬁﬁdeV@u&hﬁnHmEQEQﬁnmﬁbey
are then sacrificed at 24 hours by exangui nati on under
anesthesia to col T eChEhR TagiRAL 99 ne WP [RAN T0d0YRE Bid
SGR@mé%mgﬂﬁyr sanple, the animals are saqrificed Dy

i
iwaﬂf@“ O umdeT TRPES L HER Acds 8.0 ' 25 8599 5

' Change from baseline | 1.2 +7.1 8.0 8.8 1.7+7.2
Triglycerides (mg/dL)
Baseline 233.0+56.8 | 192.0 + 14.5 196 +17.5
Change from Baseline | 26.3+21.2 |21.2+13.5 7.349.3

All values are Mean + SEM
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EXAMPLE 9 Exercise Performance and Henoglobin Alc in
Angi na Patients with D abetes [0189] The CARI SA

W@ Gwsbimaat i on Assessnent of Ranol azi ne i n St abP@&r/US2007/070140
Angi na) study random zed 823 synptomatic chronic
angina patients on diltiazem atenolol oram odipine to
ranol azine 750 ng bid, 1000 ng bid or placebo in a
paral | el , doubl eblind, 12 week study. Modified Bruce
treadm || tests were perfegAR@Latjobasel i ne, and after
2, 6, and 12 weeks of treatnent at trough and peak
pl ESBEURYES ikl PalhiR)AR MR KATAICALIGA used [N this
study was tThat shown in Exanpl e 4. [UI90] Ranol azine '
pr @LYH dedolexine GIAN) idereased erdEDyxesdisyi dapacity i patiprgs byith chronic

di [ ' '

#&gﬁ%gg aR%e peaggfglgu ﬂ{gﬂ&ﬁ%g&@ég%ﬁ%ﬁﬁgigﬂ%@%&ﬂl
ramghazwnbmpmﬂwomgedmaxmamk@&mﬁdﬁﬁﬁﬂﬁh‘Nf&Bboﬂgﬁnﬂﬁugmwy
con ?yceronsons%ﬁpztlon were re ucedrt]) rang arz1 a p?heI r%rrfotlgzn\l’g th
d|éb1¥ ad b conds 11 no IPADEL | € angl na
paforreulbtdon u’EstmlIiH)OARQSAdamH\/IARISAaEtodileszwmhmsbcbvﬂngéﬁample 4,

CIS dur at i t.r ou concent.r

S ERT ARG R Bt it K SRR g mg¥sgs ere

s ege@aldlsy fild AeeddalEihifew & niginNa%PetpaidtsS . Thie @ﬂ;&ﬁt]ial T

na |n reas on ranol azi ne (Fiqure 5)
an@P?qu”?erIB& R ! %%d?t%rﬁg acauwpr%ﬁ?%aé REnt fwrtaﬁgma patients
raﬁguaguae was not significantly different in D vs. ND
patients (treatnment by diabetes interaction p-val ues
>0l08)] Effigasy pacdtolsiabiity ofapelazdng yerg pimikas iy bodrgghstie arghypn-
of gilbchafatithisli£BSth MARISAMAICHERIEKE M dihetiR |p§t§e%ﬁQn CARISA
ranol azi ne 750 and 1000 ng respecti vel 27% 33%
an@=33bh rarolnpnp At a8t 800 pg b@zyer%@mﬁyg with 7 ggam#oE00

E’ﬁc‘ﬁoﬁ‘ﬁ{ 1@&5&‘6‘4% %Qel‘{’(héerbo"ﬁﬁs AT RARrRRELL ﬁ&lﬁs Jespectively,

uctlon HbAl ¢ of percent age points and
pecroeraqatedg@plp@bn akl2 W@gp é?@ch MEGL). ctharad@@Onsovemuaplembo atere
Do 4T e e
or EATE T R, SRl bn LELBHIR SB)0 0 AR, O R ghREp ARG Pon 750 and

pelide mltgalgé (m@IOdtasd pf(k@bemmev@tejo) F(aFtuI@tgi@O?@ was@ot d@@@d by
an C

o SR NIRRTl FLARS Do RO iR Sl
arﬂ@p@lygdnylc episcdie wialapesed @l flacdb@deltdne op atnlohmns) EXANRLE

LS 80l P AR BB A e e

exigr Ci p&c@ddRapoini. iDuripgthedinétd 2 webls Fhinohizide &l’@@m@ﬁt dﬁ@tabetlc

glné)q%_glg%m A, mear:ll' ‘[90;[[ J]]S{D]\i\hﬁorlesterglelr?crga%eé) Baycllfpgtrool and 11
mg/dL, respectively; however, because of mean increases in HDL cholesterol up to 5
mg/dL, the HDL/LDL ratio changed little. Over 3 years of open-label treatment in the
combined MARISA/CARISA diabetic population, total and LDL cholesterol decreased

from bascline, while HDL cholesterol continued to increase.
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therapy with atenolol, diltiazem or am odipine

(CARI SA, N=823). Angi na frequency and nitroglycerin
we@onsaspati on were reduced by ranol azi ne. The reeDUSW0TIET0140

formul ati on used in the CARI SA and MARI SA studi es was

that shown in Exanple 4. The nost frequently reported

adverse events (dizziness constipation and nausea)

were generally mld and qgoeanmped jin fewer than 10% of

patients. The potential use of ranolazine in diabetics

| SE@fct bt SloBSne BE BRPSElyARRE A SRIERIINOARITIB RaB¥imized
angina patients has drabetes. [0I95] Efficacy and
tdaém@HﬁLIﬂﬁ of ranolazine were simlar in both

di abeti ¢ and nondi abetic patients in both MARI SA and

CARI SA. In diabetic patients in CARI SA (N=131),
r abadkgraumd 750 and 1000 ng bid were associated with a

@T%@%ﬁ%g%&}% %ﬁatlo%rbf s e'fkél of ra% 1a91‘ne §n Bfﬂ’eg%qgcteﬁlgaeas part of

percentage points,
c oa‘ﬂ;aadc&mmcb d@ibﬂfcldbld pihcelbd cwmiklsd (rahml’acmé 0010gry siitleomes
re@ST i ons versus placebo were greater in those
ts on insulin (N=3 1; 0.84 and 1.05 percentage
deBﬂmms on 750 and 1000 ng bid (p<0.02 and p<0.01),

re ucose was. not fected
PR SRR T b SHE AR s
Of rah$184#hd ¢t placett toRBipar® AB ANY PO OGRS e BRINS@ILw¥REning
report?d on Iacebo and one on ranola2|ne Aftng12-24

Y6Fm@|5eh olingaease 1 ihdy g nibA fqylefaareiecppracdas deaptrsgpare

bal%@inb NBatichts A8 FHzBPRL tdbBal hedb&n Maglostd RESiSRAE B&Bre or at
points. During the first 12 weeks of ranol azi ne

t r@@f“ﬁ’é _f raaﬁor@%t@@t Patigatceieaertzof As Mariiabaies'thed Mot keem
anc‘ﬂ d%l@éﬁdcdg QlaBStfcWeRre bink E&QMQXndHBmtaﬁoﬁl & @Gatdnts

, respectively; however, because of nean
i r@nﬂ@a@@@m ay "pqDliakekes! wey barV@lbe@delmosedr@/ ¢ipbetig hduring the trial;

H%\x;el?tlgb h]@§e pgttl&néﬂg ?tqll fﬁét(ﬁ\l h(?he Qlab es?\‘/%\ % ,&?%‘A F1§2\8B

open- | treat ment e conbi ne
dlﬁbmhsc populatlon total and LDL chol estero

e e SN L —
onre&i;qaﬁ lH@lAyc e monéh\s ¢ohq>aMERhihm1£EblM (5386 Raﬁgmm]z@ge from
ev aa]sfr}g G 20 f‘lt)]“ep Eebﬁfﬁ E:Ollrjl é)]atl%, 9] D) t?ea?e R&! ranotazine, HbA lc

aZI ne
hy@engddyfeen? .a 1@6.8 Pard.cQh<@oria E&We gA). dwkmble patidnfOwith DM

?L@%)? Elgm%ggr}tlry%llolrg ﬂkglyt ltoaalchlle\rf]e a?nCPLIJtt)Ae 1 cC<o7r°/<(>) Qt%r%orﬁ sn\g}rlen tregted with
ranolazine versus placebo (59% vs. 49%, p<0.001). In addition, worsening of
hyperglycemia by 1 year of follow-up was less likely in diabetic patients treated with
ranolazine (14.2% vs. 20.6%; HR 0.63; 95% CI1 0.51, 0.77, p<0.001). Notably, in
patients without DM at randomization or baseline (fasting glucose <100 mg/dL and
HbA 1c <6%), the incidence of new fasting glucose >110 mg/dL or HbAlc >6% was
also reduced by ranolazine (31.8% vs. 41.2%; HR 0.68; 95% CI1 0.53, 0.88; p=0.003;
see Figure 8B). Reported hypoglycemia in patients with DM was similar between

treatment groups (3% vs 3%).
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Met hods [0197] MERLIN-TIM 36 random zed patients with
non- ST el evation ACS to ranol azi ne or placebo to
weewpasB1IHbAIc (% and the tine to onset of WOPGEN20G7/070140

hypergl ycem a (>1% i ncrease in HoAlc). HbAlc data are
reported as | east-square neans. Patients categorized

as "di abetic" had been di agnosed as di abetic before or
atcbhgusidg™® of random zation. Patients categorized as

"no di abetes” had not been di agnosed as di abetic

bel0b9Y Rspolgzing fignificantly gnprosadddm l£dr poients SoeDManil eaduecd the

c 2iﬁ§i G b F&fy FRrealQ FAlAAREE &%Te WG U@ EenBEG br 3 i@gnosed

a labetic" during the trial; however, thes
paliperglysermiee still listed in the "no di abetes”
category in Figure 8B. Results [0198] Anong 4306
patients with serial neasurenents, ranol azine
significantly reduced HbAlc at 4 nonths conpared with
pl acebo (5.9% vs. 6.2% change from baseline -0.30 vs.
-0.04 p=0.001). In patients with DMtreated wth

ranol azi ne, HbAlc declined from7.2 to 6.8 (D -0. 64,
p<0. 001, see Figure 8A). As such, patients with DM
were significantly nore likely to achieve an HbAlc <7%
at 4 nonths when treated with ranol azi ne versus

pl acebo (59% vs. 49% p<0.001). In addition, worsening
of hyperglycem a by lyear of followup was less likely
in diabetic patients treated with ranol azine (14.2%
vs. 20.6% HR 0.63; 95% Cl 0.51, 0.77, p<0.001).

Not ably, in patients without DM at random zation or
basel i ne (fasting glucose <100 ng/dL and HbAlc <6%,
the incidence of new fasting glucose > 110 ng/dL or
HbAl ¢ >6% was al so reduced by ranol azi ne (31.8% vs.
41.2% HR 0.68; 95% CI 0.53, 0.88; p=0.003; see Figure
8B). Reported hypoglycema in patients with DM was
simlar between treatnent groups (3% vs 3% . Concl usi on
[0199] Ranol azine significantly inproved HbAlIc in
patients with DM and reduced the incidence of newy

i ncreased HbAIc in those without evidence of previous
hypergl ycem a. What is clainmed is: 1. A nethod of

| owering plasma | evel of HbAIc in a diabetic,

pre-di abetic, or non-di abetic patient suffering from
at | east one cardi ovascul ar di sease, conpri sing

adm nistration of a therapeutically effective anount

of a conpound of Formul a |
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Formula | wherein: Rl, R2, R3, R4 and R5 are each

i ndependently hydrogen, |ower alkyl, |ower alkoxy,
w@yano4741Ti fl uor onet hyl, hal o, | ower al kylthi oPCT/08207/070140
al kyl sulfinyl, lower alkyl sulfonyl, or Noptionally

substituted al kyl am do, provided that when R1L is
nmethyl, R4 is not nethyl; or R2 and R3 together form
- Qiaids Bmime®qs: R7, R8, RO and R10 are each

i ndependent|y hydrogen, |ower acyl,

anm nocar bonyl met hyl, cyano, [ower alkyl, [ower alkoxy,
trifluor OrmtAl']MethO(f]@‘{ I?\vver I%Wsnﬁllé@éi (H*HHAIC hhg:aci) iﬂckﬁrle—diabetic,
sul finyl, |ower fonyl, | ower al kyl

anfvrm@n disbetiRepagin smeﬁr@g@nmedeaﬁmnmcal@mwl@r—ﬁﬂeﬁasq, CQNPIRME
%%pen n?%@gﬁw%@%g%ﬂggi %ﬁ%?ugﬁﬁéﬁéggﬁd @f?ggﬁxyggn
or sul fur; or a pharmaceutically acceptable salt or
ester thereof or an i sonmer thereof. 2. The nethod of
claimai, mher.ln t e conpound of Fornuka | wsw

ranol azi ne, whpehi s naned

N- (2, 6-di net hy ), - oxy >

met hoxyphenox ooyl]-l-p per 2|ne eta de
racem c mxturg, Orf an iso org a

pharmaceuti cal’l y aceeptabl e salt thereof 3. A d

for treating a diabetic, prgpfliigpetic, or non- di abet i c
patient suffering fron1at | east one cardi ovascul ar

di wkagis: conpri sing a) selectlng a di abeti c,

pre-di gbegl @3 ©r, Ran;di f r

at Ieag? %ng’ggf ﬁgv%%cgﬁl e%%%ggﬁ§m.#ﬁeﬁ&ggﬁpgﬂgg%}
nosikexyueyehy; triturdorhythd dil milestes pikpighio dowératkyp sl fuesit lower alkyl

efsf ?\%}é}ﬂv& I\?"ﬁ%%l gflubgtf%ﬁ‘t% %ﬁ!%l:& isdog rogiggc{ tg%tv*&%% P GLAVIMR is
caudmmﬁatcular dlsease event. 5. The nethod of claim

3, wherein thes car vas di sease is angina. 6.

The rretorli a%$ﬁcﬁogﬁtﬁ% gorm %@ “the cardi ovascul ar

di seas®® R/, @ﬁnﬁmdeﬁhgeaahuﬁbp&hﬁﬁﬂﬂ@hﬂ@mgmmmrabn14

Vmaengl?llocr;rt}orr}}?lmret nflcg/la%nlon ower a]]?quO\Qllers a keorxg,dtrl uororrlllethyl halo, lower

alkylthio, lower alkyl sulfinyl, lower alkyl sulfonyl, or di-lower alkyl amino; or
R® and R’ together form -CH=CH-CH=CH--; or
R’ and R® together form —O-CH, O--;

R'! and R"? are each independently hydrogen or lower alkyl; and

W is oxygen or sulfur;

or a pharmaceutically acceptable salt or ester thereof, or an isomer thereof.

2. The method of claim 1, wherein the compound of Formula I is
ranolazine, which is named N-(2,6-dimethylphenyl)-4-[2-hydroxy-3-(2-
methoxyphenoxy)propyl]-l-piperazineacetamide, as a racemic mixture, or an isomer

thereof, or a pharmaceutically acceptable salt thereof.
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patient intravenously. 8. The nmethod of claim?7,
wherein the intravenous admnistration is for up to
W@bwati4267 hours. 9. The nmethod of claim3, wheP&i/nS1008070140
ranol azine is adm nistered to the patient orally. 10.
The nethod of claim9, wherein the ranolazine is
adm ni stered as an i medi ate rel ease fornul ation. 11.
The metshod af ngh&i 4} BeatitB 8RR PR- cﬁeﬁ{éﬁé @z h&tedibBetic patient
admi ni stered as a sustai ned rel ease formul ation. 5
Thefirarghibem of legtt anaragliovgpratasdiseash eomRiidlzazi ne i s
adnmi ni b er eduiidinga hALME, ﬁse'ﬂﬂ)eﬁm} ndifda R Bud AT AhErom
rel ease and sustai ned rel ease aspects. 13. The net
of atddagfj ame tardioykrevlei d‘lsqamelél@wauterbedr nogtagetsly; #19r nul at i on
provid - - and
500 o bas & ALYty Gl LA RR LA R B e
of claim 11, wherein the sustalned release fornulatlon
conprlses at. | east % n
dependent bﬁ%der§MdOP{,HX% 'R 3r%% a%hmgsmlm%g The
nemhbdm&ﬁmnmabmmkﬁmuMMere|n t he sustalned rel ease
formul ati on conprises at | east 50% by wei ght
ranol azi ne, from about 5 to about 12.5% by wei ght
met hacrsyl i ¢ Tae mdtho® poOd1yimeT, whefchinthabdibvakcilar ddeadstis @fiina.
by wei ght of hydroxypropyl nethylcellul ose,
m crocrystalline cellul ose, sodi um hydroxi de, and
magnesigum streamethed ofl@ain/s, FBtRAChE edrdib Rt chREs chronic
plasma | evel of HbAlc in a patient with at |east one
cat¥"@vascul ar di sease conprising adninistering to a
patient in need thereof an effective anount of
ranol azine. 17. A nethod for delaying or slow ng the

devel ophrent Ta¢ mgbed eb¢laig hybeicH the eﬁplazmwsedwna%eé@ci f@ the

pr&ﬁ@mqgegbgmﬂgr non-di abetic patient suffering from
| east one cardi ovascul ar di sease conpri si ng

adn1n|ster|ng to a patient in need thereof an

ef fectige a'ﬂgﬂﬁeth% of ﬁ nel ’ﬁ@hlgl%ln 8 intr'g\{éﬁﬁﬁm%u{ugtfanon is for up

delaylng or sfTomng t dével opnent yperglycem a
i nto about 96 hours.
9. The method of claim 3, wherein the ranolazine is administered to the

patient orally.

10. The method of claim 9, wherein the ranolazine is administered as an

immediate release formulation.

11. The method of claim 9, wherein the ranolazine is administered as a

sustained release formulation.

12. The method of claim 9, wherein the ranolazine is administered in a

formulation that has both immediate release and sustained release aspects.
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a di abetic, pre-diabetic, or non-diabetic patient
suffering fromat |east one cardi ovascul ar di sease

W@o9pN4Eing administering to a patient in needP@TES®OT/070140
an effective anmount of ranol azine.

13. The method of claim 11, wherein the sustained release formulation
provides a plasma level of ranolazine between 550 and 7500 ng base/ml over a 24 hour

period.

14. The method of claim 11, wherein the sustained release formulation
comprises at least 50% by weight ranolazine, a pH dependent binder, and a pH

independent binder.

15. The method of claim 14, wherein the sustained release formulation
comprises at least 50% by weight ranolazine, from about 5 to about 12.5% by weight
methacrylic acid copolymer, from about 1 to about 3% by weight of hydroxypropyl
methylcellulose, microcrystalline cellulose, sodium hydroxide, and magnesium

stearate.

16. A method for reducing the plasma level of HbAlc in a patient with at
least one cardiovascular disease comprising administering to a patient in need thereof

an effective amount of ranolazine.

17. A method for delaying or slowing the development of worsening
hyperglycemia in a diabetic, pre-diabetic, or non-diabetic patient suffering from at least
one cardiovascular disease comprising administering to a patient in need thereof an

effective amount of ranolazine.

18. A method for delaying or slowing the development of hyperglycemia in
a diabetic, pre-diabetic, or non-diabetic patient suffering from at least one
cardiovascular disease comprising administering to a patient in need thereof an

effective amount of ranolazine.
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