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extended period of time, i.e., via a sustained release formulation.

[0004] Ranolazine sustained release formulations have previously been disclosed — for
example, see U.S. Pat. No. 5,506,229, in which a controlled release formulation in
capsule form is disclosed, comprising microspheres of ranolazine and microcrystalline
cellulose coated with release controlling polymers. In clinical trials such formulations
were not successful in providing satisfactory plasma levels of ranolazine over an
extended period of time. U.S. Patent No. 6,503,911 disclosed sustained release
formulations that overcame the problem of affording a satisfactory plasma level of
ranolazine while the formulation travels through both an acidic environment in the
stomach and a more basic environment through the intestine, and have proved to be
very effective in providing the plasma levels that are necessary for the treatment of
angina and other cardiovascular diseases. However, such formulations are composed
of a relatively complex mixture of ingredients, and it would be desirable to provide a
ranolazine sustained release formulation that utilizes fewer components and is simpler

to manufacture, but nonetheless provides plasma levels that are effective for the
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can be prepared with a ranolazine content below 50%.

SUMMARY OF THE INVENTION

[0007] In a first aspect, the invention relates to oral ranolazine sustained release
formulations that provide therapeutic plasma levels of ranolazine for at least 12 hours
when administered to a mammal, comprising formulations that contain less than 50%
ranolazine, for example about 35-50%, preferably about 40-45% ranolazine.

[0008] In one embodiment the ranolazine sustained release formulations of the
invention include a pH dependent binder; a pH independent binder; and one or more
pharmaceutically acceptable excipients. Suitable pH dependent binders include, but are
not limited to, a methacrylic acid copolymer, for example Eudragit® (Eudragit® L.100-
55, pseudolatex of Eudragit® L100-55, and the like) partially neutralized with a strong
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acute heart failure, myocardial infarction, and the like, arrhythmias, angina, including
exercise-induced angina, variant angina, stable angina, unstable angina, acute coronary
syndrome, and the like, diabetes, and intermittent claudication. The treatment of such
disease states is disclosed in various U.S. patents and patent applications, including
U.S. Patent No. 6,503,911, U.S. Patent Application Nos. 2003-0220344 and 2004-

0063717, the complete disclosures of which are hereby incorporated by reference.

Definitions and General Parameters

[0011] As used in the present specification, the following words and phrases are
generally intended to have the meanings as set forth below, except to the extent that the
context in which they are used indicates otherwise.

[0012] Examples of pH-dependent binder materials suitable for this invention include,

but are not limited to, phthalic acid derivatives of vinyl polymers and copolymers,
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Those pH-independent binders that have a viscosity of about of about 4,000-12,000 cPs
are preferred (viscosity as measured as a 2% solution of the binder in water at 20°C).
Examples of such pH independent binders include but are not limited to,
hydroxypropylmethylcellulose (HPMC), for example Methocel® E10M Premium CR
grade HPMC or Methocel® E4M Premium HPMC, which may be purchased from the

Dow Chemical Company.

EXAMPLE 1

Preparation of a 40% Ranolazine SR Formulation

Procedure:
[0015] Ranolazine (400 g), Avicel® (212.3 g), Eudragit® L100-55 (350 g), and
hydroxypropylmethylcellulose HPMC (10.7 g) were mixed together in a granulator
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Dissolution Test

[0024] Tablets were tested using United States Pharmacopeia dissolution apparatus
type II (which is a standard apparatus for testing dissolution rates), stirring at 50 rpm.
900 ml of 0.1 N hydrochloric acid was the dissolution medium at a temperature of
37°C. 3 ml samples were taken at different intervals and replaced by fresh medium.

Samples were analyzed at 272 nm.

Result:
75% Ranolazine 40% Ranolazine
Time | Drug Release (%) | Drug Release (%)
(hr)

0.5 17.2 29.4

1 25.4 35.9

2 36.0 448

4 49.0 56.0
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EXAMPLE 2

Preparation of a Ranolazine SR Formulation with a pH Independent Polymer

Procedure:

[0026] Ranolazine (750 g) and hydroxypropylmethylcellulose (HPMC E10M Premium
CR, 230 g) were mixed together in a granulator (KG-5 high shear mixer) for five
minutes at 250 rpm impeller speed and 2500 rpm chopper speed.

[0027] 260 ml of water was added to the powder mixture at a rate of 100 ml/min,
impeller speed of 250 rpm, and chopper speed of 2500.

[0028] Powder was massed at impeller speed of 250 rpm and chopper speed 5000 rpm
for 5 minutes rpm in order to facilitate agglomeration.

[0029] The granules prepared in Step 3 were dried in a fluid bed dryer for 25 minutes at
an inlet air temperature of 60°C and a nominal air flow setting of 8.

[0030] The dried granules were passed through a screen mill using an appropriate

screen (0.083 inch screen).
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Conclusion

[0035] The above table compares the dissolution profile of a sustained release 75% SR
ranolazine that has no pH dependent binder present with the 75% SR ranolazine that
includes a pH dependent binder, which is the formulation used in clinical testing of
ranolazine. The F values are known as “fit factors”, as disclosed in Moore, J.W, and
H.H. Flanner, 1996, "Mathematical Comparison of Dissolution Profiles",
Pharmaceutical Technology, 20 (6):64-74, the complete disclosure of which is hereby
incorporated by reference. For the formulations to be considered comparable with
respect to their dissolution profile, F1 should have a numerical value of less than 15 and
F2 should have a numerical value of greater than 50. As can be seen from the above

table, the two formulations are comparable using these criteria.
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wa@eaants9of ranol azi ne and/ or the pH i ndependeP€T/US2006/000503
bi nder. Di ssol ution Test [0034] Tablets were tested

usi ng USP di ssol ution apparatus |1, stirring at 50
rpm Using 900 m of O. m& t he dissol ution

PRAAMBN oF A R288h2iAESR REAM BN WaS a3 depandtnt BAYRLES
were taken at different I ntervals and repl aced by

E&Qé%_emedl um Sanples were analyzed at 272 nm Result:

o3 R EP 8 P b e PR glss o
wenaoiized tngethdnat a ztasulator (15-8 bizb sln mitsinidefiveombeen et 250

i ncl udes a pH
%ﬁ“ Wgenth%@agﬁzgﬁ)\r}ﬁ%%ﬁb&gr %1%2& fornmul ati on used in
tOlOBﬂl 268 Imltod skiengandddedivchagiwier mittee Bt asateld's 0@ md/mkm own
J.W and H. H.

Wit fa as_ di sc i n_Moore,
ﬁpaelnkr’lresf?edfggg(g a%?@@ﬁ%eeigﬁg%ﬁpﬁ’én son of Dissolution
[-'BIOB)S]i Roagler withasssaice ithpetlat sp@td 260 agy andhopie) sfivéd 3800 rpm
f S r[%)I ete dj Sf-?*l'ﬁ tlre 1of i ch is hereby
oh 2 SHPEPAP SR PEFBISESEIRMEEEPt he for nul ati ons to be
[poBsi Tieesara FRALRD bvere\/ﬂrib@ il fRBPBET dri@ fod S hinutes at an inlet

dlssolutlonﬁfroflle shoul d have a nunerical val ue
Y teppereturgfp03G a%%"“ﬁ?”s“ﬁ&?l‘”cﬁeﬁ‘é% &% nunerical val ue

@ggth gﬁfétcﬁ%d %ﬁﬁﬁlesf’xgere @ss&ﬁt‘ﬂmﬁ@h 2 ?cﬁ&nfrﬁl‘ﬁrﬁ‘sﬁ‘lg &n ARYSFiate

fornulations are conparabl € using these
grgen é9.98. 1 e@-3 Preparati on of a Ranol azi ne SR

(o I .
SR04 B el S s
oot R0egrpresift@Rw{th 36 nypyh) for 3 minutes using a blender (for example, a V-
blender).

[0042] Granules weighing 666.7 mg were compressed on a Carver Press, then on

Stokes 16-Station press with 4 punch set.
[0043] Similarly, other Ranolazine SR Formulations are prepared with a pH
Independent Polymer, varying the amounts of ranolazine, the pH independent binder,

and Avicel.

Dissolution Test

[0044] Tablets were tested using USP dissolution apparatus IL, stirring at 50 rpm. Using
900 ml of 0.1 N HCI as the dissolution medium. The set temperature was 37°C. 3 ml
samples were taken at different intervals and replaced by fresh medium. Samples were

analyzed at 272 nm.



were m xed together in a granulator (KG5 high shear

m xer) for five mnutes at 250 rpm i npell er speed and
WQ2®6/074308 chopper speed. [0037] 260 ml of wat ePCTHES2006/000503

added to the powder m xture at a rate of 100 m /mn,

rbdxpel I er speed of 250 and chopper speed of 2500 rpm
"[‘0038] Powder was nassed at |rrpel I er speed of 250 rpm

and chopper—spee ) ) 440
facilitate aggl owﬁ%&%&%ﬁf hﬁ%? Z”‘iﬁg,‘ﬁ,%f“ H/Er:[ r%lljl es

vere dri edTint bt d ]ﬂ%QRQE%@(_AJDr <9 Imugﬁﬁeﬁ%e?(‘%) an
inlet air [Tegper ature 0f{7600C and [nom nat ;g4 1 10w

setting off 8.1 [0D40] Thesdri ed granul es Weg & passe
through a|SCrEen|mM 11T USjgig an appropriatgs screen
(0.083 ingh screen). [00@Y The granul es off ai ned vwere
t aken out,[ wed ghed and mpped W t h|Z2% magngss um
stearate (20 g, presiftegdomth 40{nesh) Tep 3 m nutles
usi ng a bljender (for exampl e, a Vbl ender)g7.d 0042]
Granul es JWei ghi ng 666. 7 gyg were conpressegi.on a Carjver
Press, then am Siokes 163%tation press w g&dy 4 punch
set. [0043Jrisam farly, other Ranollazine SR4

Formul ati o cesop| prepared wth a pH I ndepsndent

Pol ymer, varying the anmounts of ranolazine, the pH

i ndependent bi nder, and Avicel. D ssolution Test
G Tabl ets were tested using USP di ssol ution

[odpsIariausvd thble S(Elh}ﬁarrésﬁﬁle @ksohfioh QmﬁleL@a@GstQQ&i 1eadef756 SR
N HC asthe di ssol uti on nedi u The set tenperature

raplazine7ihet hag nypH depradeny b DY vipe B iR pith the 75%
SR Qetn%fa\éﬁ'ite abHuEER] E @éf)eﬁ’dénf Figdh, R YMe SRIDARS V&S]

anaI%/ at 272 nm Resul
clinical festing of ranolazine. The F Values are known as “fit factors”, as disclosed in

Moore, J.W, and H.H. Flanner, 1996, "Mathematical Comparison of Dissolution
Profiles", Pharmaceutical Technology, 20 (6):64-74, the complete disclosure of which
is hereby incorporated by reference. For the formulations to be considered comparable
with respect to their dissolution profile, F1 should have a numerical value of less than
15 and F2 should have a numerical value of greater than 50. As can be seen from the

above table, the two formulations are comparable using these criteria.



Concl usi on [ 0045] The above table conpares the
di ssolution profile of a sustained rel ease 75% SR
W0 a02Bde t hat has no pH dependent bi nder (bRET/WB1006/000503
Avicel (r) present) with the 75% SR ranol azi ne t hat
i ncludes a pH dependentE)Qimplg}“ which is the
fornulatlon used |n cllnlcal st|no ofdranola2|ne

Pfogecl}{p@re JW and H H FI anner, 1996 “Mat hemat i cal
“Conmparison of Dissolution Profi I es", Pharnmaceuti cal

[Wé@lh’i’q@lotﬁgyle (9 6)vieAD T Lane HENKPE 9N Perinsiemd 185 6
yz'n%taea t%géiﬁér%*?é( o aH&leoPg{c?ts %figgkgxea& ﬁfxﬁé’rﬁ%&? five ﬁﬁ{utets 50

ornmul atrons to "be consi der conparable wt
rpinpedenspeidswd R6R0 wm qberrfer sreed.-FI shoul d have a

dﬁl{ﬁez”do of‘é@}e‘ﬂ Gad éddeg #thd P&ﬁ%ﬁm@‘%@ aF Zra84b8 nﬁ/"ﬂ{g a

nurer i cal val ue of greate can be seen
infipeden spbrsl B3OV end cilobeer spelad of 290 frmnul ati ons are

BRERALER oS00 L IGRA, LT S A Sk gt

ﬁPéMymmbsﬁmmtmﬁu&ah@ﬁﬁ@@bmﬁanmha2|ne (750 Q). Awlcel(r)

50 P g B P B B e R B e
ait tememlmubiea);atandaﬁ&nmlmwﬂ?n@dehfmg o$peed and ggog rpm )
ee 0047 of water was added to the
l@g&d ﬂ{?ﬁ@leéwefa pﬁ%%?@&wg&e@@mww lisine 3 apprepriadeed
s@éen%@esmehgdﬁ&aper speed of 2500 rpm [0048] Powder
massed at inpeller speed of 250 rpm and chopper .

[@éueﬁle%mlqs ﬁhﬁaﬁ’sé wTerplien OBls Weighest andrigerd Wigl 210 magpesium
StBESL OIS, dtdsBRd Wi Q8 HesthT6: PhbRAk ﬁgngﬁ BlRHAS %fo}‘\@)fa%lquer h&d

in fluid bed dryer for 25 m nut es an inlet air
rature of 60C and nom nal air flow setting of 8 .

[0052] Granules weighing 666.7 mg were compressed on a Carver Press, then on

respect

Stokes 16-Station press with 4 punch set.
[0053] Similarly, other Ranolazine SR Formulations are prepared with a pH
Independent Polymer, varying the amounts of ranolazine, the pH independent binder,

and Avicel.

Dissolution Test

[0054] Tablets were tested using USP dissolution apparatus II, stirring at 50 rpm. Using
900 ml of 0.1 N HCI as the dissolution medium. The set temperature was 37°C. 3 ml
samples were taken at different intervals and replaced by fresh medium. Samples were

analyzed at 272 nm.
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[0050] The dried granules were passed through a screen
mll using an appropriate screen (0.083 inch screen).

WO 0@640743The granul es obtai ned were taken out, R&EI/GR®A6/000503
and m xed with 2% magnesi um stearate (20 g, presifted

R 4h 40 mesh) for 3 minutes using a blender (for

‘Exarrpl e, a Vbl ender) [0052] G anul es vvel ghi ng 666.7

ng were Cconpresse ) r s
16- Stat i of press|wi 95‘5‘&}2%:;%%}»1&@ ‘7?/ gj(li‘m&blwlfl:ﬁ
ot her Ranoirgzd B8 SR I3k REEARE (RS EReTe a

pH | ndependegk POIYWer, Mar Yl Nng (MNe anmounis; or
ranol azi ne,” tjhe pH i ndepgndent bi nder, angkAVi cel .
Di ssol uti gn Fest | [ 0054] sgablets were testegh usi ng USP
di ssol uti on appatatus TTgostirring at 50 sgm Usi ng
900 m of |[O.INN HO as thgodi ssol uffi on medegagn The Set
tenperaturfe was 37C. 3 mnd3.osanples |were taken at
di fferent [intierval s and mepl aced by freshganed um
Sanpl es were2anal yzed atg7d/2 nm Result Coss usi on
[ 0055] The aheove|table cowpares the dissoduiion
profile of A(susstai ned rel ease 75% SR ranab@zi ne t hat
has no pH|degendent bi nder (but wijth Avi g@l51present))
with the standard 75% SR ranol azi ne that includes a pH
_ggﬁ%r@re]nt bi nder, and is the standard fornul ati on used
i cal testlng of ranol azine. The F val ues are
[doESMTheabovd table tatipREsthe dis®lutlion pfo(ﬁfﬁdaﬁ al sﬁsth@:f ®leask. ¢ SR

and H H Fl ann 1996, ." tical ari n of
rapplagipg Wﬁ}@ﬁnﬁngqu“é’éentbﬁqa?é?’é 1‘\818?11’?“@ ﬂig’g‘?st%fd
7£% SRG4Anolfinet the i€hieb £bB dehenbd Sinder, afd mlfnecsfanﬂﬁd her eby

i ncor porated by reference. For the fornulations
formulation used 1n clinical testing of ranolazine. The F values are known as “fit

factors”, as disclosed in Moore, J.W, and HH Flanner, 1996, "Mathematical

Comparison of Dissolution Profiles", Pharmaceutical Technology, 20 (6):64-74, the
complete disclosure of which is hereby incorporated by reference. For the formulations
to be considered comparable with respect to their dissolution profile, F1 should have a
numerical value of less than 15 and F2 should have a numerical value of greater than
50. As can be seen from the above table, the two formulations are comparable using

these criteria.

EXAMPLE 5

Preparation of a Ranolazine SR Formulation using a Granulation by Extrusion Method

of Preparation

Procedure

[0056] Ranolazine (750 g), Avicel® (105.6), Eudragit® 1.100-55 (100 g), and HPMC
(20g) were mixed together in KG-5 high shear mixer for five minutes at 250 rpm
impeller speed and 2500 rpm chopper speed.



to be considered conparable with respect to their

di ssolution profile, F | should have a nunerical value
wo@R00be%s98 han 15 and F2 shoul d have a nuneri caPCT/EE2966/000503

of greater than 50. As can be seen fromthe above

@a?h esmme@ggﬁ%ﬁ,{%;%m SIS IRAG mpm@dk& HEhDEd Iese

riterira reparation of a Ranol azi ne SR
Povdeuittive at arsiterna 180 @/anmlnamlbnsm?d 65250 @84 eliprnestshesd obf
%P%par ation Procedure [0056] Ranol azine (750 g),
(r) (105.6), Eudragit(r) LI 00-55 (100 g), and
toP54] Ilﬁ@)lammg empinted whieg@oher) was akdsdnt Hieghms sapf sodium

fo ut es
Biiionsatusin bar B ae fs B3y waBih: e SAs0sRas hPfpper
(#3680 fhngsol ved i n 230 m of water and added to the
xture at [ m ' I d
BPSE St i Bt S pRUEr SpedlosriRett glBEf il of AR
fp@rﬂﬂirﬁwgmﬁnount of vvat er (290 m) was added at the
sa rate of s de s L. 1 ] .
TREDis irmesh et e inages B8 k50 M e Bhe
ZM%}Jed xlix%’é&d 1 pre g w@phemagagfseg atO i npel I er speed of
m and chop 0
[B6B0T homreparggsee s vekeereg ﬂ%ﬂ@g g?‘?@f@ ff8r %éewwgea%ﬁ get
%meﬁuﬁ%@@ exdndwsingil andow bappes 8. nto snmal | pi eces
spheroni zat i on% [ 0061] Thel\g‘re %:ﬁ%%e@r an I es were
o&lgTherfried gramu é&e@rrvél?d ngroMig 3D ot
WO@%}t ?ﬁ@ﬁﬁlﬁﬁé&rﬁtaﬁfed &RrGkandlt, RRphBdndahixed lvaWw2SebignBgum
stearate (20 g, presifted with 40 mesh) for 3 minutes using V-blender.
[0064] Granules weighing 666.7 mg were compressed on a Stokes 16-Station press
with 3 punch set.



[0062] The dried granules were mlled in CoMII| wth

an 0.083 inch screen. [0063] The granul es obtai ned
wowese/oteken out, wei ghed and m xed with 2% nmagP€BUs2006/000503

stearate (20 g, presifted with 40 nesh) for 3 mnutes

WHAP 1Y GRASS 1.l 0064] Granul es wei ghing 666.7 ng

were corrpressed on a Stokes 16-Station press with 3
punch set. WHAT IS CLAIMED IS: 1. A sustained rel ease

har HHI ut 35-49%
'anoﬁg?ﬁanl rde$§ epe%%%’?ﬂgi éh&{a ﬁ??%dependent
mondzﬂw‘}amilotmmeor nore pharmaceutically acceptable

X The formul ation of claiml1, wherein the
Pﬁd‘g%é‘ﬁ%‘%m“%& nder is methacrylic acid copol yner
paHtndehéndenehiridenl i zed with a base. 3. The fornulation
of claiml, wherein

ent bind '
ﬁ?ﬁ?ﬁfﬁﬁpgﬁﬁing?ﬁV? e??%ﬁ%%%gsﬁﬁgghe foLEuF;tzzn of
claim1, mhereln t he pharnaceutically accept abl e
exci pi.en t, :
Zei 1 b gators URGE bt g e S P B kR e
Qﬂ&&xb%m&QQmM@mﬁmﬂmﬁmwdamhpahass|un1hydrOX|de or
amoni um hydroxide, in a quantity sufficient to

neutralize the nmethacrylic acid copolyner to an extent

af abory fokndid%n ARMIh aN\Wheadh B pHsingepesdent binderdn anount
of about 35-45% 6. The fornulation of claiml1l as a
sydrgrerenybmetyleglieFi si ng: ranol azi ne 450-550 ny;

4. The formulation of claim 1, wherein the pharmaceutically acceptable excipients

are magnesium stearate and microcrystalline cellulose.

5. The formulation of claim 1, wherein the base is sodium hydroxide, potassium
hydroxide, or ammonium hydroxide, in a quantity sufficient to neutralize the
methacrylic acid copolymer to an extent of about 1-10%, and ranolazine is present in an

amount of about 35-45%.

6. The formulation of claim 1 as a single tablet, comprising:
ranolazine 450-550 mg;
methacrylic acid copolymer 400-450 mg;
hydroxypropyl methylcellulose 10-15 mg
microcrystalline cellulose 240-300 mg;
sodium hydroxide 2-5 mg; and

magnesium stearate 20-30 mg.

7. The formulation of claim 6 as a single tablet, comprising:

ranolazine 500 mg;
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nmet hacrylic acid copol ynmer 400-450 ng; hydroxypropyl

nmet hyl cel  ul ose 10-15 ng m crocrystalline cellul ose
WQ4d6800981y; sodi um hydroxi de 2-5 ng; and nagneBSI/UR2006/000503
stearate 20-30 ng. 7. The formulation of claim6 as a

si ngl . i S ol azi ne 500 X
netha??%@?b%agﬁggggg%ﬁ§ﬁgzg%%7.5 ni g; hydpgxypropyl
met hy [hydtokyprogé neBiyB8llwlbsy 1Fi38murr yst al | i ne cel | ul ose
271.5 nm; g r.oxi.d . 63 ng; and magnesi um
stearé?%“ﬁ%gﬁgaggamgmggz'gp'éd rel ease pharnmaceutica
f or mulsadivarhydorple 263 mgg; ambout 35- 80% r anol azi ne; a pH
i ndependent. bi@de{é and one or nore pharnaceutically
accept AP B B8RP &8 9. The fornul ation of claim8
wherein the pH i ndependent binder is hydroxypropyl

thyl cel | ul . 10. The f. | at j. f claim9,
Wher sifh SR idrRnuTear ) P P g ol one i s
NEYOES-20% sinelariag,e. 11. The formul ati on of claim9,

wherein the pharmaceutical ly acceptabl e excipients are
n%é%@@%ﬂﬁﬁ?ﬁggﬁg%e and microcrystalline cellul ose. 12.
T ohe bibtpheriaoéutichldi dteblabletmtipiensi Ng:

9, The formulation of claim 8, wherein the pH independent binder is

hydroxypropyl methylcellulose.

10.  The formulation of claim 9, wherein the pharmaceutically acceptable excipient.

is magnesium stearate.

11.  The formulation of claim 9, wherein the pharmaceutically acceptable excipients

are magnesium stearate and microcrystalline cellulose.

12, The formulation of claim 11, comprising:
ranolazine 450-550 mg;
hydroxypropyl methylcellulose 138-170 mg; and

magnesium stearate 12-15 mg.

13, The formulation of claim 12, comprising:
ranolazine 500 mg;
hydroxypropyl methylcellulose 153.3 mg; and
magnesium stearate 13.33 mg.
14.  The sustained release pharmaceutical formulation of claim 8, wherein the pH

independent binder has a viscosity of about 4,000-12,000 cPs.



ranol azi ne 450-550 ng; hydroxypropyl mnethyl cell ul ose
138-170 ng; and magnesi um stearate 12-15 ng. 13. The

wo oroaab4p8 on of claim 12, conprising: ranol azi PET/E806/000503
ny; hydroxypropyl met hyl cel | ul ose 153.3 ng; and

B’ﬁsgnesﬂhg?% uly 10?%@01&1?1 lfitl‘?’wﬂgre @ﬁ palli- {r}ﬁ%@’%ﬂ nf’{llbﬂﬁgr % el ease

rmaceu ormu erei e pH
i ndepepdeyitmdihylckinlobas a vi scosity of about
4,000-12,000 cPs.15. The fornmul ati on of claim 14,
wherein the pH i ndependent binder is hydroxypropyl
Nt hy I'The lfbrirlubsion ofl @aimTte wharemtheghiaomacefiticallpacredahle excipient
wherein.th Ep%arnaceutlcally accept abl e excipient is
Nﬁ&ﬁ@@?ﬂﬁ?%? &4fate. 17. The formul ation of claim 16,
wherei n the pharmaceutically acceptable exci pients are

TRR. T o AR oF el Er SR R PRy s 55 opyi

n&lctpyeneelrd tbgRsiumSteaitsad nlicooy ikllihoetiilod. OM Prem um
CR grade HPMC or Methocel E4M Prem um HPMC. 19. The
formulati on of claim 18, conprising: ranol azi ne

Afd)- 55(he TEEmulidh SRMBIHOPY Wwheeinfiid lﬁﬂkdxlyb@%ﬂ etB8y1deliA1088is
and nagnesi um stearate 12-15 20. The fornul ation
ofhoggndom li/Igt oe@lﬁ}p}\/lsli’rﬁ@lum CR grade HPMC or Methocel E4M Premlum

HPMC.

19.  The formulation of claim 18, comprising:
ranolazine 450-550 mg;
hydroxypropy!l methylcellulose 138-170 mg; and

magnesium stearate 12-15 mg.

20.  The formulation of claim 19, comprising:
ranolazine 500 mg;
hydroxypropyl methylcellulose 153.3 mg; and

magnesium stearate 13.33 mg.

21. A method of treating a cardiovascular disease, comprising administering a
sustained release pharmaceutical formulation of claim 1 in a therapeutically effective

amount,

22. The method of claim 21, wherein the cardiovascular disease is chosen from
heart failure, including congestive heart failure, acute heart failure, and myocardial
infarction, arrhythmias, angina, including exercise-induced angina, variant angina,
stable angina, unstable angina, and acute coronary syndrome, diabetes, and intermittent

claudication.
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ranol azi ne 500 ng; hydroxypropyl nethylcellul ose 153.3
ng; and magnesi um stearate 13.33 ng. 2 1. A nethod of

WO e@ati43gs a car di ovascul ar di sease, conpri si ngPCT/US2006/000503
adm ni stering a sustained rel ease pharnaceutica

foy mu |A@Inbﬂ%6d of tréatind maledlb{?asau&rhﬁsreés‘ee ﬁgelngxdﬁf@s@é}&g\ée

amount . The net hod claim?2 eréein

c%*?fa\nedﬂ‘é?@%ﬂ p&aam@ﬁcg‘é%’efon%ule,tm@é ﬁlafm 8 in hidampeutisgllyafsstive

| 4edudfli Ng congestive heart failure, acute heart

failure, and nyocardial infarction, arrhythm as,

angi na, including exercise-induced angina, variant

N1 e ok o B 78 v IS ADLEBALAR i@ 120G from

coronary syndrone, diabetes, Intermt

chear e inghydpg. comgeﬁ@teﬁwt @rﬁluner asato hogrt gaﬂoax gidowpsendiahr
S | ease

S o it M bRk ko M AR Gt S

tStpbleAneine @aﬂably aeglﬁ@ end acyteznopmaty. sy@#omd kebres,hod intdrmittent

Qéy &, Wherein the cardiovascul ar disease is chosen

fromheart failure, including congestive heart

failure, acute heart failure, and mnmyocardia

infarction, arrhythm as, angi na, including

exerci se-induced angi na, variant angina, stable

angi na, unstabl e angina, and acute coronary syndrone,

di abetes, and intermttent claudication.
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