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WO 2008/ 039406 PCT/ US2007/ 020569 1 RAPIDLY
DI SI NTEGRATI NG LYOPHI LI ZED ORAL FORMULATIONS OF A 5

W@ biReNBI4DE RECEPTOR ANTAGONI ST FI ELD OF THE | NVEMTUS2407/020569
The present’' invention relates to rapidly
disintegrating orally adm ni stered 10 pharnmaceuti cal
conpositions containing a thronbin receptor antagoni st
and their uses in the treatnment of patients at risk

M%W*Wéi%ﬁﬁﬁﬁ%ﬁ%%@mm OF A
activities in diHR@MEIN %ECEHT}%%ﬁl‘E%GQMS nbi n

receptors are known to be present in such cell types
as human platelets, vascular snmooth nuscle cells,

endot hel i al cel |l s apEUD QFOPHEINYENTION bel i eved t hat
thronmbin receptor antagonists ("TRAs"), also known as

pr ot ease activated receptor (PAR) ant agoni sts, are

b e 6 b et AT Rt
phamamelhtllcammdmeltlodsmntﬁmmgIa”1thwbrhblh rebbpwff‘@htagumbtletrﬂ their uses
receptor play a Pat hol O%I cal role. Acute coronary

in t&ajﬂaam@t@ patientsaldiskat asutaegoropant yndsedsar y
syndronme ("ACS') is an unbrella termused to cover any
of a group of clinical synptons conpatible with acute

myocar di al i sch@AGKGROUWNDI ®F THE INVYENTI®ONangi na, and
non- ST segnment el evation nyocardial infarction ("M™")
and ST segrrent eI evation M. Acute nyocardi al

SRR PRI HY et RA o BER erd el ypes an

throrrmmreeeﬁtommmd(rmvmto lbe persent d1 suatseel(ypes as&idneah platelets,
coronary heart disease). These |ife-threateni

vasgylap st Ruscle calls; grdethelal Galls ane ipmklasise di Edelieypd that
RS BB 75 S 5 Gt e S e Yoceptor

(PAR)idntagdHlistscare mmmahltlae treaghent @fﬁHrombbt&Tmfmmmatory,
el evati on rJr'l%ﬁcar ?W infarction are very co

athe/sFIRERticaant faroprolferalive disorders, apwalkas otbsa gisorders in which
thr&ong h %qgr[e%p@@%laf yaﬁﬁé‘to@eél e/ PAG#RE Jo?énﬁ&s@ﬁ&ome is one

lent to ar tal "energency ro

suchrdlsm'der ous or otherw se unresponsive or incapable of

t alxcrh e %Foencatr)l/ ggnérme t %\C% )lls an umbrella term used to cover any of a
group of clinical symptoms compatible with acute myocardial ischemia, including
unstable angina, and non-ST segment elevation myocardial infarction (“MI”) and ST
segment elevation MI. Acute myocardial ischemia is associated with chest pain due
to insufficient blood supply to the heart muscle that results from coronary artery
disease (also called coronary heart disease). These life-threatening disorders are a
major cause of emergency medical care and hospitalization in the United States.
Coronary heart disease is the leading cause of death in the United States. Unstable
angina and non-ST-segment elevation myocardial infarction are very common

manifestations of this disease.
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foll owi ng an acute cardi ac episode. Wen it is

determ ned that such a patient could benefit from
wa@cdonsna®ie ati on of a thrombin receptor antagonPSI/US2007/020569

can be inportant to 5 adm ni ster a | oading dose

sullf isHog Atydical 'féF@f’A@SE‘{ﬂtiérﬂ'té ariviCat £185pitll ehfétgency room

nmedi cation in a patient's cardiovascul ar systemto
uncpngsieus of athenwisedinragreonsiemer incapable of talgeg directien immediately

o FEREB Pl A 8 e SALARCE Bt cout
benbﬂpﬁr@fh SImPREbA -of BthfombifereBeptor ahfadomst Nieedn fb,@'fimpgl)rta nt to

pharmaceutically acceptable fornul ati ons cont ai ni ng

administeria leading-gnss sufficieahitodgunediately mipe tha lgvekofi tbadnedjcation in
ose of t.he thronmbin receptor ant.agopi st in,such
a pAl R s FardiPlatolidt Bisth 16 BES int A Hhrtaashy ERRENef n
unréspPorziviel SatReht infay2bd Hdapable'bIswa will§ albonQE RESE \GPally
Such a dosage form could be adm ni stered w thout

adnyjnisteredgseliskdosagedorm, sueh a9 @ tableboseapswie. Yhuaithere exists the
lid tablet.. and wthout .the need to adm nister ,.
neeBdnt Bhpiapdaucail altantdble soMiuBficts pRnliing e Thfmpip sgoeptor
ant&doriiftetd piodfde Qﬁﬂﬁﬁ%&@éé’bf PeCchrdbiniettp Rt aAtyomest iffSuch a
useful in treating the i mediate risks associated wth
dosags fornriatdl sarobe quicklyrand eenvenienily ddministededdn apatient who may

designed to &Lelease the activ i_ngredient in.the oral
be WERPOSIYS \RIGN & ABRROS Mo be lrinistted) Wiyaglit gFedting the
need tSwWaNBULa® bssélitisll§ intAbY €8Tl tAblet A WIthERItAE ¢iRed(t6 administer
have been suggested in the |iterature as being

20
congemdantiawith water ta assistin sach syallowing ef thedntact dosage form. Such

oA PR BB T et e
t hRydy i disintegh@tingeddsidestorme evifish ale d8gighéd te Feleigthe active

_ disease, dissem nated intravascul ar coagul ation )
ingrediemt inthe orabeavivnareomell suowik and Siani kehused-tordeliver a wide range of
drudPp! s. WO 0288092, WO 0285850 and WO 0285855),

Thythm a, inflammtion, angina, stroke,

at h&fr@ﬁ\@ireféz;g?eor atftad GriiSE Mavedsue éu’ggyé%tédzmatne,nterature as being
Han- cheng, PCT Int. Appl. WD 0100659, WD 0100657 and

potm'aﬂm@sgﬂ)in treptingrBi variebceirasdioyasefandiseases er conditions

inciGhy R Fxalytpie HtoiPoSE iR flar fodiriotE. deer udhiiifombosis, lung
emBdlish? et infardfib R iearBaiseass disédhibatstiintrhbasdiiar @agulation
a small subset of thronbin receﬁtor 30 ant agoni st

syndrasme, BYPRIANSIN (SUzSkh SNUIHE G dntaApels IO 1288092, WO 0285850
' ' DUOki ' . Q4 7 .
andWRFDIBESS) ahitnmil PG, Bl sOKE HitierdRelerosts,

iscHemicrdonditions¢Bhang, 3Hamgheng! PCT Idi. 2pphsd® 0100859, WRB0100657
no. 7,235 .561. Al of these patents and patent
andy\(Yi? P4@O6Ms ment i oned herein are i ncor porated by

r e4{ 6Mb%h tébeptor antagonists are disclosed in U.S. Patent nos. 6,063,847;
6,326,380; and 6,645,987 and U.S. publication nos. 03/0203927; 04/0216437A1;
04/0152736; and 03/0216437. The use of a small subset of thrombin receptor
antagonists to treat a variety of conditions and diseases is disclosed in U.S.
publication no. 04/0192753. A crystalline form of the bisulfate salt of a particular
thrombin receptor antagonist is disclosed in U.S. Pat. no. 7,235,561. All of these
patents and patent publications mentioned herein are incorporated by reference in
their entirety.
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their entirety. WO 2008/ 039406 PCT/ US2007/ 020569 3
SUMVARY OF THE | NVENTION I n one enbodi nent, the
WO pas8d406 is directed to a | yophilized rapi dl pCBUS2007/020569
di sintegrating solid dosages form conprising an
effective anmount of a thronmbin receptor antagonist.
In sonme enbodi nents, the thronbin receptor antagoni st
is selected fronSUMMARYUQFCOAEIINVENTION 0 HH 0 OH
H OH 11, \ NHCO2CH2CH3 ,,%ANHCOZCH2CI—|3 OHQOHH
H=~i HN NI ~~1 01*01 ,NN A B, C and t-Bu F
NH | QonBldphisd@ment ithe uﬂ@ntloﬂa% Erréét%@ t@aolS/oéhmzed rapldly
pharmaceutical |y acceptabl e salt or hydfate thereof
disintegsating sotidadnsagetfermchmpsisingianl eﬁ‘agte/ef amauntef athrombin

ses at |east on 0 at .| east . one
recSiF pBERRRE b &bREao s v HitoRinin E55p1 Hpganist is
seldcted fishfheagtolip @@htREngopup consisting of gelatin,
al ginates, and nodified starches. In 15 sone
enbgdjmepts, the matrix ; # _agent i sol et eQlel(E@&HZCHa

t he 0@0 CO\WHc,?dzbﬁz@:HQf oIhe ;gwl

n sone enbodi §ert) 0
and e 2wt ri x form ng gént Hs mannitoll.HEM sone
embodi gt s, the weight ratio~f thronbin

A, B, C, and
t-Bu

EtO )—Q-OMe
N
EtO {'}
E-5555 g

or a pharmaceutically acceptable salt or hydrate thereof.

In some embodiments, the solid dosage form further comprises at least one
polymer and at least one matrix forming agent. In some embodiments, the polymer is
selected from the group consisting of gelatin, alginates, and modified starches. In
some embodiments, the matrix forming agent is selected from the group consisting of
mannitol, sorbitol, and dextrins. In some embodiments, the polymer is gelatin and the
matrix forming agent is mannitol. In some embodiments, the weight ratio of thrombin
receptor antagonist to gelatin is about 2.2 to about 2.3 and the weight ratio of gelatin
to mannitol is about 1.0 to about 1.2. In some embodiments, the weight percent of
gelatin is about 3.5 on a wet-weight basis. In some embodiments, the weight percent
of mannitol is about 3 on a wet-weight basis.

In some embodiments, the rapidly disintegrating dosage form further comprises
a buffering system. In some embodiments, the buffering system is selected from the

group consisting of acetate, phosphate, and citrate systems.
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receptor antagoni st to gelatin is about 2.2 to about
2.3 and the weight ratio of gelatin to mannitol is
wa@b@ms3d® to about 1.2. In sonme enbodi ments, POEUS2007/020569
wei ght percent of 20 gelatif«q is about 3.5 on a
wet - wei ght basis. In sonme enbodi nents, the weight
percent of mannitol is about 3 on a wet-weight basis.
| n Is somecembadiments, an heenagpei platelatiivhibitiog odiat lapastiebawte80% is
formfurther conprises .a . buffering system In sone
aChgﬁﬁngﬂEﬂpﬁf“ gg%ﬁf?thWﬂ“§§@ten1is sel ected fromthe
Or QHRoARNEMBbHIMGKS, Reiohl Qjosﬁg@?f@ﬂhabémgﬁﬁés abbluf2®to about 120
systens. WD 2008/ 039406 PCT/ US2007/ 020569 4 In sone
mg eirbompaindsA an average pl atel et inhibition of at
| east abgufy §9%is achieved within 30 mnutes of
adm ni st nal~P~_| AngereHoMpodi nents, the solid dosage
formco [ bout 20 to about 120 5 ng of Conpound
ANECOPCH2CH3 H HN A or a
phar maceut ny acceptable salt or hydrate thereof.
In sonme enbodi nents, the rapidly solid dosage form
conprises a 40 ng of 10 Conpound A or a
phar maceut i y acceptable salt or hydrate thereof.
In some e (ments, Conmpound Ais in the formof a
bi sul fate s In sonme enbodi nents, the solid dosage
form further Xonprises a polymer, and a matrix forning
agent. In soge enbodinments, the solid dosage form
further conprises a buffer system In sone
or a=pitrmanswtisally aeceptablg sall oadwdrate therepf.her conpri ses

qoi oL EEoRsHRRNE i el SBREQSHBRIORE YsnordR ghayt 40 g of
CopduRd®Auér 4 phaminadeutizally hédeptable salttvifHyarateRéRBY. In some
capabl e of achieving a pH of between about 3.5 and

embedinents, Sempewrd Arig in $heplermi of edbisuligtersaitorin gome embodiments,

the SB03 Hp§dae frhPfLither BhbithioBS & AR arth R R Sgent. in
sonté efbodiméatsatHeysulidl dosageé forRifdithier ciingvistsd Baffért system.

sol id dosage form conprising about 40 ng of Conpound A
or la some embodiments, the solid dosage form further comprises gelatin and

mannitol. In some embodiments, the solid dosage form comprises about 17.5 mg of
gelatin and about 15 mg of mannitol, and a buffer system capable of achieving a pH of
between about 3.5 and about 5.5 in the pre-lyophilized suspension as measured
directly after addition of said Compound A bisulfate.

In some embodiments, the invention is directed to a lyophilized rapidly
disintegrating solid dosage form comprising about 40 mg of Compound A or a
pharmaceutically acceptable salt or hydrate thereof, about 18 mg of gelatin, about 15
mg of mannitol, about 19 mg of sodium citrate, and about 8 mg of citric acid.

In some embodiments, the invention is directed to a method of treating a
patient at risk of acute coronary syndrome comprising administering any of the rapidly
disintegrating solid dosage forms described above.

In some embodiments, the invention is directed to a method of treating a
patient at risk of acute coronary syndrome comprising administering to said patient a
single lyophilized loading dose comprising an effective amount of a thrombin receptor

antagonist and then a series of maintenance doses comprising said thrombin receptor



pharmaceutically acceptable salt or hydrate thereof,
about 18 ng of gelatin, about 15 ng of nmannitol,
wab@s3dde ng of sodiumcitrate, and about 8 ngPOI/US2007/020569
citric acid. In sone enbodisents, the invention is
ant&gdrist! 86 sbfelermBbamrers, ﬁéQﬁFdrﬁlﬁn%c?lbk 8hfagBhist isS&eleéted from
acute coronary syndrome conprising adm nistering any
the gfourheonsigting 9f: 25 di sintegrating solid dosage forns
descri bed above. In sone enbodi nents, the invention is
directed to a nmethod of treating a patient at risk of
acute coronary syndrone ng adm nDsferj ng to

sai g patyg ent Si ng%l e | yoR ed | oadi s NHCO2CH;CH,
conpr a\\'ilé(fqz@é% HyeO

PCT/ US20807/ 020569 5 antagonist. In sonme enbqgdi nents,
in receptor antagomistN is selecte f“iom t he

isting of: OHHOQHMHOHH N

vy SNHOJ2CH2CH3  , , 99ANHCO2CH2GH3 @l Q O H HIHH H N

Fs A B C and Bu F NH O (EihD/ Owe

5555 0 or a pharmsgéutically ac abl e

salt or hydra}{’e thereof. In sorreBe,nbodl ment s, ”te,and

t-Bu
F NHO
EtO )—Q-OMe
N
EtO N—>
E-5555 Q—o ,

or a pharmaceutically acceptable salt or hydrate thereof. In some embodiments, the

thrombin receptor antagonist is

OH H
WNHCO,CH,CH34

10 F

or a pharmaceutically acceptable salt or hydrate thereof. In some embodiments, the
thrombin receptor antagonist is in the form of a bisulfate salt. In some embodiments,
the loading dose comprises between about 20 and about 120 mg of said thrombin

15  receptor antagonist. In some embodiments, the loading dose comprises about 40 mg
of said thrombin receptor antagonist.
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thrombi n receptor antagonist is OH H ,, NNHCO2CH2CH3

HH~ N 10 F or a pharnmaceutically acceptable salt or
wohyasaseos hereof . I n some enbodi nents, the throbE1007/020569

receptor antagonist is in thhe formof a bisulfate

salt. I'n sopETATRED DEBCRIPTIOR OPGHEINVERTIORNPT i ses

bet ween about 20 and about 120 ng of said thronbin 15

receptor antagonist. In sonme enbodi nents, the | oading

ant Sy RE e e300 batladenderiinihrb 30 s GG Befliny as

throﬁﬂﬁlré@tmwﬁis@\l ntdmy bEing MikbALiRR! a‘r\aYcig% eAé/ diztlosed in U.S.
ounds

have been dem)nstrat ed as disp

puba@athn ng. GAH0152% s subset @bp@mlcularlugmiesuedy carapgunsts ofd-ormula |

.ne analogs. As disclosed in U S. 5 publication
is 8%85“2)8‘2?/0152736 a subset of particularly preferred

compounds of Fornmula | is as follows: OOCHH OCHH
OHOH H\HHNN\I\F, 10 OOHHOOHHOOH
\ HNNN CNF




CN, ONHONH2Z HON2 H OOHOH HHH JHNNF,

WO 2008/ 039406 PCT/ US2007/020569 7 0 NHRH ONH2 H O
wol@siosbb\ H N N CN CN, and pharnmaceuti cal | yPCT/US2007/020569
acceptable salts thereof. WS. publication no.

03/ 0216437 di scl oses a subset of thronmbin receptor 5
antagoni sts of Formula Il which are both particularly
3 =] @@Elwe These conpounds are as foll ows:
ANHCO2CH2CH3 0 H , , %84 NHCO2CH2CH3 O H
FOHHOHHH %NHS02CH3 H
\HNN OHHOHHDO

and pharmaceutically acceptable salts thereof.

U.S. publication no. 03/0216437 discloses a subset of thrombin receptor
antagonists of Formula Il which are both particularly active and selective. These
compounds are as follows:

|\\\NHC02CH20H3
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2008/ 039406 PCT/ US2007/ 020569 8 and the

w@b@snsmeat i cal | y acceptable isonmers, salts, SBPCT/EBES7/020569
and pol ynorphs thereof. The follow ng conpounds are
particularly favored based on their pharmacokinetics
and phamacodynam ¢ characteristics: 5 OHHOOHHAQ

andrhel pharmasgittatyacesptaplecispmerssaitsizsavates MI—FOl}ZMBprhS thereof.

hhedoloping.garpdunds areinatti @8l favoldd Based gp their

phaﬁﬂh&@hﬁehd%%H&Bh%%c@ﬂyr%mccdh‘é?é&énétﬁsm thereof . The
bi sul fate salt of Conpound A is currently in

devel opment as 10 a thronbin receptor antagonist by
Scheri ng- Pl ough Corp. It$ thesis is dhsclosed in
U S pubd ication no. 03/0 43y - Whi ch pYbg g2 | @NHCO,CH,CH;

al s¢ qse¥HIeameHndoC. pound B igd Sed in
U. S. no. 6, 645,98} : conpoungsi use in
t hedT®ENE]ati ons of the br Bsedl i nventi oft Hagdi

30, U. S Patent Publ | Nons i s US/N
92‘5’ U.S. 03/0216437, (USJ04/ 0192753, \Q
04/ 0176%18, the conpound-rel at d d/l,s,cl osur es [of whi ch
Npcor porated by refe enge-Tn their irety.
Q{1 X that include oth '
activity as thronbin receptor antagonists are also
within the sdgpe of the present iByve@ndon, i ncl @i ng

or asq 5&;%;5{}6%%{1 |gar\[§(5§ch|pf%a§ ment I,t;%qu %aé?wa ‘ymorpHs or co-
crystal form thereof. The bisulfate salt of Compound A is currently in development as
a thrombin receptor antagonist by Schering-Plough Corp. Its synthesis is disclosed in
U.S. publication no. 03/0216437, which publication also discloses Compound C.
Compound B is disclosed in U.S. Patent no. 6,645,987.

Other compounds for use in the formulations of the present invention are
disclosed in any of U.S. Patent Nos. 6,063,847, 6,326,380, U.S. Patent Publications
U.S. 03/0203927, U.S. 03/0216437, US 04/0192753, and U.S. 04/0176418, the
compound-related disclosures of which are all incorporated by reference in their
entirety. Combinations that include other agents that display activity as thrombin
receptor antagonists are also within the scope of the present invention, including
E5555 currently in development by Eisai, the structure of which is as follows:

t-Bu
F NH O

EtO )—Qfom
N
EtO N

E-5555 <—O

In one embodiment of the present invention, the formulation is an oral solid
dosage form that can be swallowed without water, because it disintegrates rapidly on

the tongue, in some embodiments, in less than about 60 seconds, preferably, in less
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NEtO N 20 ~ E-5555 "0 In one enbodi nent of the

present invention, the fornulation is an oral solid
walemagso4hor m t hat can be swal | owed wi t hout wat BC€T/US2007/020569

because it disintegrates rapidly on the tongue in

s e e

pref@rabmnna\mmaacabmxt 6r&&cpnder éqchea‘ Eapabdys;ntegraltleespnehamenon
r ef er abl

maf piitidesfo 3bARCS: ¢feniBR s 15 rEfe alpdieMonnd subsSGuent

realiﬂé@iﬂﬁrﬂf%ﬂrb tiFRN, P OVAIE, PrmRIdBRMERE p%fﬁé%'f %bﬁ’ﬁn‘?ﬁgredlent
he active | ngredl ent, and subsequent realization of

Prefmawt essantially all of tlwatMQmphalmaptﬂnantbagmwmrd)ssdlwea)wlthm about
such an ingredient. 5 Preferably, essentially all of
’Pmé’ &hr onbi n receptor antagoni st dissolves within

ab@i§soldforTties 6Fthe[%ét%| |Hé|*e@'ibrft§‘ta?é tﬁcéll?‘?né‘é%dré& in an in vitro

|ngred|ents are typically heasured in an in vit
setting wsing pharmgcegutmha@mpendlal appanatusisudh atptiw ldSEPleseclhtmn

AprRgalis o (asheh GE dnberatus BRAGR) ArealatidiShl i et
metﬁBHBl@?iéls‘}%?%IéBaUe éhgﬂ’oﬁéﬂ P ANRdhr dlssf{dlﬁ’l%ﬂ @él%uggsed upon

di ssolfution”cells d upon the physical nature o
thephysuealbmiureeoftthe@mbmmelme ul ti rmt e purposes in

P BBl il L R 5 B0 Sl cosage
fomﬁ ﬁﬁféﬂfﬂbmd%eé s@barco%bﬁeamﬁbrofwéf {Hel tﬁFmeiﬁ rbeé;stbF ahthgonist
a rapid onset of blood platelet inhibition in the

suffmntémrewlt ini & fapid onget gfdcdoodrplatelet imbikitioroimsthefpatieet at risk for
are belj.eved.to r n_an era

AcS; 3heTomitafibhs B GeS8e! RiSRiotalstkelsystip Frvell 1§ average

platBlet iHHisitioh ofdifiedist Ab&it SU% withav sb%mutéﬂbftﬁdduﬁ&tﬂaﬁon Platelet
di scussed in U. S. Publication no. whi ¢

inhibition s dissussed in W& Mdkligatien ner %/6216%7 s'dmchl dcﬁwagen is
. f present invention are in the formof a
lncqr%lﬁ?tﬁ)ﬁ?éedﬁ 20 (or freeze-dried) matrix in the shape
of Thevedlierdesdgedbirs bpthedpraeeRERVeftibrt B& hAARE¥Erm of A%yophilized
matrix confers sufficient strength to the dosage form

(or freeze-fdedx matrbointthe shape of anvafed avitakje feroelacement on the tongue.

Th%@%ﬁ%ﬁ@@ﬁ%@ﬁ%@gﬁt stlaenndgthc' ?o ”encgs,agenf%rm% aIIowq‘or routine handling

during product packaging, storage, and shipment, and to prevent breakage during
removal from the package. Once placed within the oral cavity, however, the matrix
disintegrates rapidly and may provide for rapid dissolution of the active
pharmaceutical agent. Various aspects of lyophilized formulations are disclosed in
WO 00/44351.

The matrix is composed of any of one or more of a variety of materials
designed to achieve a number of objectives. A polymer can be used to form a glassy
amorphous structure which imparts strength and resilience during handling. A matrix
forming agent can be used to impart crystallinity and hardness. Water can be used in
the manufacturing process to ensure the production of porous units which disintegrate
rapidly on the tongue. A preservative, such as a para-benzoic acid, at bacteriostatic
concentration, can be used to prevent microbiological growth of the aqueous solution
during the manufacturing process.
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renmoval fromthe package. Once placed within the oral
cavity, however, the matrix disintegrates rapidly and

woryspswvé de for rapid dissolution of the acti R€T/R52007/020569
phar maceuti cal agent. Variaos aspects of |yophilized

f oragiisdd Rer@iR tRe traf tpviafel shalBelfHdttstodd td hm;wfﬁ@é fHeXfollowing:

is conposed of any of one or nore of a variety o .
gelatinse moglificd stethgse haterials Wedved fomuanisral o vepetable pesteins;

coxrB ke S L BTy s RE R e, aoar
andb@%éﬁ‘,%olﬁsa‘é@héﬁid&as’e’%Idiﬁétﬁbﬂ@ar@gﬁ%em&md@@%ér?a%eenans;

impart crystallinity and hardness. Water can be use
dextrans; pretimgnsiyntbelic polymers suel as pobrvinuiryrralidopeoandt i on

ponfiseBiE el ot o Ysodhafion seh b st Srbytacat compiexes.

at pdHgR! 0faRbEified streRES Bl ébmAtbrcia My abailabie@dnd iseful in the
prevent m crobiol ogical growth of the agueous sol ution

presrntiimyention anshintlideur i ng process. WO 2008/ 039406

P 02056 0 us herein,.the term
SR AigHd et hr@ButST By AR P dlyiph T griuion:
f oltlowi/iBBo sitydsthpsHe’s pradiéiell by Lot E8 B drdIfsis bf ?iy_éosidic bonds;
derived from ani mal or vegetable proteins;  dextrins
andPexdins, reduceshbly prasting @iy stareh i thecpriesenegigta soall amount of
acidgs acaci a, guar, agar, and xanthan; pol ysacchari des;
| gi nat es; carboxynet hyl cel | ul oses; carrageenans; 5

dexAdidAfodifRRT $tafshess pridiged byl spepsnsiH eiluRSacid until the required
ponV|nyIEyrroI|done; and pol ypepti de/ protein or

visgesity isakegigaefdde conpl exes such as gel ati n-acaci a

conTifieBstarenb&TA Syfien BRRIANG AafhEicaiR e furoguetion of carbonyl
or cafbeXyl gsupsNWhiersih Wépolyigrieitiohiotcary] lsddmi@ teedecreased

produced by drumdrying or extrusion; 10 Low viscosity
retregradatien angrasdling=eanacit@snt rol | ed hydrol ysi s of

o SR AR R Rines RER Ploa e e Rty bitlo brbaation to
attam:'rewr@di;_fhggtd;oah@ﬁﬂdae@rowpdstced by suspension in
dilute acid until the required viscosity is reached;

15 (@psdlinked slarchepcgenerataghpy: reaskingibli orgPelfunetionad reagents (e.g.,
ok B SRR ER N e e 8Lty ooy
groups toofprmdabssimksndndiel | i ng capaciti es;

Stabilized starches, produced by reacting a starch with etherifying or esterifying
reagents in the presence of an alkaline catalyst to give a wide range of products.

As used herein, the term “matrix forming agent” shall be understood to include
include sugars such as mannitol, dextrose, lactose, galactose and trehalose; cyclic
sugars such as cyclodextrin; inorganic salts such as sodium phosphate, sodium
chloride and aluminum silicates; and amino acids having from 2 to 12 carbon atoms
such as a glycine, L-alanine, L-aspartic acid, L-glutamic acid, L-hydroxyproline, L-
isoleucine, L-leucine and L-phenylalanine.

One or more matrix forming agents may be incorporated into the solution or
suspension prior to solidification. The matrix forming agent may be present in addition
to a surfactant or to the exclusion of a surfactant. In addition to forming the matrix, the

matrix forming agent may aid in maintaining the dispersion of any active ingredient
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Enzymatically nodified starch, produced by controlled
enzyne degradation to attain required physicochen cal

w@e@peswunes; 20 Crosslinked starches, generat eBlChyS2007/020569
reacting bi- or polyfunctiamal reagents (e.g.,

withh §RDE61UtGN, BUSPBhSION &7 misFe unhﬁsns egéécﬁamﬁﬁélaﬁﬂ irffhé case of
epi chl orohydrin) with hydroxyl groups to form

active agentsrthat arenait sSiffidientlyzealubledn svater ana owist.dbetefore, be

t heri fyi terifyi
suspERTAd Pind FeRidihdledice' of an”al Kal | ne.cat al st to
91 \Suspendiy 6@&%u@hn§r&fg@%€§ or b%?n 4§r &eefiplesrfiols gfdﬁﬁ?s can be

term"matrix form ng agent"” shall be under stood t
usedrt@lm@eentuth@ rsedlmemgmrso&dnsnemdrﬁug|pladicles:|®<thedn@nufactunng

proddds, PEFaiBRURy hRCIP eBIY, shPf A8.AE sk find Sod i BfdroRide can be
useEh@%‘b'ﬂﬁﬁ@e tHeochatficarStaBilityl6f tﬁedjr Wl rinitizel the oRmbility of water-
and ami no acids having from?2 to 12 carbon atons such

insalgble Qg)lnymumis ar taIO@hnn@, th_e extpat ofiienization of degstveicl are

absBitints e BEN BBl Frou el ABRAYFE Ship s P gmgfon
enhbacefscsirdhoa@!;&ﬁuhnbgrw B@Ipﬁ@lélééﬁ’ Be Qfsed%' wﬁﬁﬁz@me%rwmucosal

to solidification. The matrix formng a may
ellpergscgrdrugﬁ ahgerbeddhrough presgastrigtissytesor Qllaplsﬁeprotectants such as

glycﬁé F#i b% Sefd tﬁé}rgyéﬁ% ﬁ.fwﬂall(n adfl htﬁ,'ati%rlltglt fortWe'?l%etzt-:l?drying

pro@és%radtiﬁ loh§ @erih %ﬂ:ﬁ‘é?@ OF|fjorsBhd 8Wele¥ehdrs ¢aA BeAiedd optimize
2008/ 039406 PCT/ US2007/ 020569 11 within the sol ution,

tasteu apd micwensapsilation polymears, sucheapwariaus «;ellu&qesucan he used to

i s, G0y 48 858 9 St EASITlortitin.

rat her than di ssol ved. Suspending or floccul ating

ag -

aacd EXeRPI AopANizEXRTRITAUGH LOHG sHT hyafki aa oH
adjystingi eXcipientis shewmeasuExample hg process. pH- adj ustl ng

exci pients, such as citric acid and sodi um hydr oxi de,

can be wused to optim ze the chem cal stability of the

drug, to minimze the solubility of water- insoluble

conmpounds or to optim ze the extent of ionization of

drugs which are absorbed into the bl ood stream

t hrough the pregastric nmenbranes. Perneation 10

enhancers such as sodium | auryl sul phate can be used

to optim ze the transnmucosal delivery of drugs

absor bed through pre-gastric tissues. Coll apse

protectants such as glycine can be used to prevent

t he shrinkage of the units during the freeze-drying
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process or during |long term storage. Flavors and
sweet eners can be used to optimze taste, and

wo@sosreapsul ati on pol yners, such as vari ous PCT/US2007/020569

cel lul oses, can be used toi2s mask any bitterness.
Exaf@dleri.ng agents can be used to inpart product

differentiation. An exanple of a |yophilized

formul ati on usi ng sodi umh droxi de as a pH adjusting

excl pl aS HXa d , cpiy §
Pm/usg?ﬁgeiﬁseg 12 anple !

— q.s H0C 00 btal 100
arhfi o8 er encec pra. Bu
F'a%?ét e PR f
05 initi aI
ns can |rrpac " i nal
Pur\ﬁ%(wce? In order to stpbrI It‘ir))jb %%Or egm zed

Expressed on a wet-weight, i.e., suspension basis, prior to

lyophilization.

Prototypes of Example 1 displayed disintegration times of about 2 seconds and
have acceptable stability. Essentially 100% of the Compound A Bisulfate dissolved
within a 15-minute time frame when tested in an in vitro dissolution setting such as

that referenced supra.

Buffering Systems

The prototype formulations first prepared included NaOH as a pH adjusting

excipient. The use of NaOH may be acceptable for initial pH adjustment of

suspensions, however pH can subsequently drift over time due to the dissociation of
the bisulfate salt into the free base and the counterion. Such pH variations can impact
the performance of the final product. In order to stabilize pH, it was recognized that a
buffer system with the appropriate buffering capacity is required. The purpose of the
buffering system is to maintain the suspension pH at a suitable value, typically a pH of

between about 3.5 and about 5.5, within the production time frame.
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buffering systemis to maintain the suspension pH at a
sui table value, typically a pH of between about 3.5

wanesabmoé 5.5, within the production tinme fraPer/us07/020569
2008/ 039406 PCT/ US2007/ 020569 13 Pharnaceutically

ac @ﬁrﬁﬁ'c@u@éﬁlfyqjccéwﬁib@@ﬁuﬁéﬁsﬁ?eﬁﬁ%ﬁn'ﬂé Gy i‘rhrlﬁ)trij@rﬂztlon with, or

as an alternative to, the above-describ
as Em-ammagw tqy tes abpmﬂescrltmdspblacbustmg\exnﬁpnenlse W $Q:|€Ctl0n of

the BikP Slntém 8 BB anhe iersh 5t rahge ABfigh 1S BasEis between
abobt sfseér?d)bléoutb@wﬁﬁﬂeﬁlbwﬂbe&@é}daﬁm aﬁd aEBGﬁ@ Hese pH ranges

ranges 5 are required to meet the stability
are r@@uredstwemeebmecsialplhtyrreqmremnt oﬁeemwnd hPeBlsquate and the

perfBiaRce oY ik Snidy BisitBor g SolieSa0R 1o EpatirdiaE af Was found
thaﬁdwer ﬁH‘stddWsél? irp8ctdirb e di§$6l[it|6r‘rlffeﬂe‘bff tﬁé‘ﬁnél' préduct.

pr oduct Phar maceuti cal ly acceptabl e buffer systens
Pharm@asutecaily angeptalile) buffepsystemsicapablerefraintainiogydtin these

rangSSiifiiite SRR RGP RlE Shd il Rlre yslees oBSamples of such

buffef b?étéﬁfﬁ |H6Fu66§c%h§ ackRishter dcetate! ﬂﬁéﬂmdﬁ@ acid/sodium
Sphate, and citric acid/sodiumcitrate systens.

phOAQUatel endlmtngfamd/scxytsmmﬂww syistams.t Additioopkbuffertsystems within
resent,inventi cl ude

the oR otmeu%regen 8vg€tl%@c qqgﬁfngggggged ey +)tﬁg ?olfpg\fl?%waé&' soluble
acidafd thelbsdis ucuroni c acid; dycolic Acid;
D- d ucoheptonic Acid; (-)-L-Pyroglutamc Aci d;
DL- Mandelic Acid; 20 (-)-L-Malic Acid; Formc Acid;
(+) --ThdanoacidAci d;  DL-Lactic Acid; L-Ascorbic Acid; 25
uccinjc Acid, and, GQutaric Acid. In order to
WEHPHCARCYhe concentrations of buffer system

GIy&élIBORé]&{“ s for a
D-Glucoheptonic Acid;
(-)-L-Pyroglutamic Acid,;
DL-Mandelic Acid;
(-)-L-Malic Acid;

Formic Acid;
D-Gluconic Acid;
DL-Lactic Acid;
L-Ascorbic Acid;
Succinic Acid; and,
Glutaric Acid.

In order to determine the concentrations of buffer system components for a
specific pre-lyophilized TRA suspension, a series of citrate buffer systems for
Compound A bisulfate suspensions was prepared for various traget pHs according to
Table 1A below:
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specific pre-lyophilized TRA suspension,

citrate buffer systens for
waaEpesEeons was prepared for various traget pPET/US2007/020569

according to

as
30 Conpound A bis

Tabl e 1A bel awz WO 2008/ 039406
PCT/ US2007/ 020569 14 Table 1 Buffer
Ctric Acid] [Sodium Citrate]

pH Conc

No. (mM (g/

eri es of
ul fate

entration
L) (g/L)

ed 50 8.98 2.13 2 3 100 17.96 4.26 3 3 200 35.93
8.53 4 4 50 6.56 5.53 5 4 100 13.12 11.05 6 4 200
26.23 22.10 7 550 3.85 9.32 8 5 100 7.69 18.64 9 5
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ToTmT
5Iof

gENr Z€
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ut i on V\/Zlg)b15 t hen
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S
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result
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0770205685 15 Ta

ple 2 932

8

5

100

7.69

18.64

9

5

200

15.38

37.29

Mt. of citric acid = 210.0
Mt. of sodium citrate = 291.4

To a 20ml aliquot of each buffer solution of Table 1 was added 0.7g of gelatin.

The solutions were heated to 60°C (via hotplate w/stirring) for approximately 30

minutes. Then, the solutions were cooled to ~25°C (via water bath) and pH was

recorded. 1.6g of Compound A bisulfate (the active pharmaceutical ingredient or

“API") was added to solutions to prepare an 8 w/w % suspension. During sample

preparation, about 1/3™ of the solution was added to prepare a survey. Each survey

was homogenized to ensure homogeneity. The remaining 2/3™ of the solution was

then added while stirring. Each suspension was held for 48 hours and pH was

recorded. The results of the pH measurements are shown in Table 2/3.



Buf f

er

Buf fer Target Act ual
Solution pH pH CGelatin API
w@\dahsawane Addi ti on Hour

pH after
after 48 Concentration
Hold 1 50 nM 3 2. 88 3r@iUR2088020569

pH aft

er

pH No.

1.31 2 100 nmm 3 2.87 3.1212.79 1.16 3 200 nM 3 2. 84

2.93 2.77 2.32 4 50 M4 3.82 4.12 3.62 2.65 5 100

mm4 3.84 3.97 3.77 2.83 6 200 mM4 3.80 3.84 3.75

Tabde 23 7 50 mM 5 4.84 5.04 3.97 3.61 8 100 mm 5 4. 80

4.90 4.38 3.83 9 200 M5 4.72 4.72 4.76 4.28 5 The

experinmental data show that for a citrate buffer (in
Buffers| caspufferc! t 1l Cl'ar%@t df spétudn ¢! pHedfteroY! IoH after pH
systlem) the systegns t arget pHs of 4 and 5 at any
Not the Sobuiemtrdti opH of | 50pHLOO | akielatio M (ARIt hi safter 48
case|, 4-9) arp adequat .controQ....
Conpoﬁﬂacg\"gﬁgﬁpf ate suspgension pH 688 A‘*}Jdéﬂﬁn Hour
5.5,| as neasured |[after APl addition. This will be Hold
adequate in npst [process gcenari 0, in whidh
tyophi ligammn 10 o@urs| dizestly af3 87 syspepsggon 1.31
preparation. Howgver, in pases in|which thg suspensipn
2s sftorddOfroM up [to 4B hopr 2.87i o t B.M1%ophili2d09 on, 1.16
onlylthe systens fthat tafget a pH of 5 at
3onckent 200w of| 50,3 100 ad84200 ma-9Buf fler RFT. 2.32
7-9) an-d—t-h-e—s-yst-em-t-hapt_ar—a@i«< 4 at g
éoncentrQQi"%M of {200 4M (Buf$§ NG 313\re ade%]@gte | 02.65
enananel ~n o~ of
Clll UL Uo Cllol LI} 'J LI'A IIII LII II\‘J \W A |
g. 5-5 JIOP5mQJB mgi ntaln a p&g 397 dci a3-77 2.83
OTTCETTET of 07 t0o wWvat eI tra
oncentrzgjtdrg'h@ of | 1.74to 8. ;3&}) i?‘lgllfound ?ZS ©3.53
ffectiv mgi Nntag N a T qcid
goncentrg I ons of| 1. gsto ? %o W W and sodi{um %’ltrat P 3.61
goncentri@o e off 1. G5to 4. 943{@W/ W Wef ggf ound j@gbe 3.83
effective. Thus, {to mainthin a pH| range of| about 4 fto
about 5200 @M ri d acigl copceqypation 4.apge (of aleut 4.28
0.7 to about 5.8 20 %w W and a sodiumcitrifate

concentration range of about 1.0 to about 8.2 %ww WO

/ 039406 P
e experimenta

Al &5

?17/ x O??ogr ac ?rate buffer (in this case, a citric

acid/sodium citrate buffer system) the systems that target pHs of 4 and 5 at any of the
concentrations of 50, 100 and 200 mM (in this case, Buffer Nos. 4-9) are adequate to
control Compound A Bisulfate suspension pH between 3.5 and 5.5, as measured after
API addition. This will be adequate in most process scenarios, in which lyophilization
occurs directly after suspension preparation. However, in cases in which the
suspension is stored for up to 48 hours prior to lyophilization, only the systems that
target a pH of 5 at concentrations of 50, 100, and 200 mM (Buffer Nos. 7-9), and the
system that targets a pH of 4 at a concentration of 200 mM (Buffer No. 6) are
adequate to maintain the suspension pH within the range of 3.5-5.5.

To maintain a pH of 5, citric acid concentrations of 0.7 to 3.4 % w/w and
sodium citrate concentrations of 1.7 to 8.3 % w/w were found to be effective. To
maintain a pH of 4, citric acid concentrations of 1.2 to 5.8 % w/w and sodium citrate
concentrations of 1.0 to 4.9 % w/w were found to be effective. Thus, to maintain a pH
range of about 4 to about 5, a citric acid concentration range of about 0.7 to about.5.8

% w/w and a sodium citrate concentration range of about 1.0 to about 8.2 % w/w
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woul d be expected to be effective. The concentrations
of citric acid and sodiumcitrate are expressed with
WO e®p®8d406 0 t he pre-1yophilized suspensi on. BaBeTUSI007/020569
t he above results, a |yophiiki zed fornmul ati on of
WOLH@ B’B%@ct‘édﬁbsdé éﬁécﬁlvec AhebSoritiehtrafi6ss 8 cifito4¢ld iahd sodium citrate
le 2. Ingredient Concentration* %
arew(weaagedwvlth respapﬁoﬁbe,pralmmlmed BIspensignl atin 3.5
17 5 Mnnitol 3 15 FI avor (spearm nt or peppermnint)

2.5 s .5 . Sodj.u itrate 3.73 18. 65 .
%ﬁ ,fo) %ela e—,regg $ HYPPQ'HZ%&F“U%“@” Qfoé‘i’ﬂ?ﬁoHﬂd A Bisulfate
cancbesbuf?é’rea% éﬁownTﬁﬁtl?{arﬁﬁlg »00 Expressed on a

., suspension basis, prior to
Iyophlllzatlon Based on the above, it is believed
Exahnﬁézuseful | yophilized fornulations of a 40 ny
| oadi ng dose of Conpound A, or its pharmaceutically
acceptable salts and hvdrates. include those

Con'prlig&g}"- Ly gelatin jn an é@;eg tré’tonaou b to

about pr ef er abl y| about manni tjol in an

anount o1 Ebout T 10 O Eabout 15
ng, sodiumcitrate in gibmht 18 tpp about
y. preferabl abo Cod acid in
Corﬁﬁo@'i‘ﬂ)ArEuselfatébOUt 7t o opr ef er abl y} about
V\D 2008/ 039406 CT/ USZOO?/ 20569 17 A ternate
| JOU o e JUTC ecited
Flavor (spearmint or peppermint) 0.5
Sodium Citrate 3.73 18.65
Citric Acid 1.54 7.70
Purified Water g.s. to 100 mL|qg.s. to 500 mL
I I

Expressed on a wet-weight, i.e., suspension basis, prior to

lyophilization.

Based on the above, it is believed that useful lyophilized formulations of a 40
mg loading dose of Compound A, or its pharmaceutically acceptable salts and
hydrates, include those comprising:

gelatin in an amount of about 16 to about 19 mg, preferably about 17.5 mg;

mannitol in an amount of about 14 to about 16 mg, preferably about 15 mg;

sodium citrate in an amount of about 18 to about 19 mg, preferably about 18.7

mg; and,

citric acid in an amount of about 7 to about 8 mg, preferably about 7.7 mg.
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substituted with another polyner, e.g., starch, are
enconpassed in the present 5 invention. Simlarly,

wenms@samat s i n which mannitol is substituted PMT/S2007/020569
another matrix form ng agamt, e.g., |lactose, are

engMRPAIRE K bodikiePtdnawEich tlglé‘ R8I coflpdvnehts¥ecited in Examples

agents (e.g., spearmnt) and sweetening agents (e.g
1arag

g aboxewre substitutas withi bthdrtcompsinents withinm theasne Amctional class

are SRS BT RSB, TR BRDRE S et s
subBRUERNWitR @ﬁaﬂfértdoqlrmeu( m,egtaéérg dré %nBS#ﬁUg?Qed Eﬁuttﬂe\r’]%rt)asent

di scl osed in Exanples 1 an are exenp ,
invantiont iSignilarly.cembedimsnds in wbichppanitallie substietediwith another matrix

oty R85 P, e gy 5ot ASRTohh. #Bver
ageh®y (8.§9 sé@ﬁ%in{)sarfdr%éteﬁmg agens (2§ 0'\dlsp4rtaMieYare BRo

concentrations of flavoring agents and of sweétening
substifatable wathin elass.aAsatiscussed above dbuffering systerns danlbe/sybstituted.

oy Fefle At he etinasis € B e e ize ) Rafieat compositins (under
the ABhAINGI P4 WIWIRRSAIGSEdI Exdmhplasr S9¢ 2%re exERIPPAYNButhot limiting.

can be incorporated into the inventive forrmulations. .
Foriexaniptey the spplicdblepange ebwetrhasis compdsitionstef polyper (efg., gelatin)

is frtgPpe%lﬁcgue(22?&}1%5)i ! i/@g'ﬂﬁ@ %%Z?nn%lrig 39%3%8 iarg];%n{:I &¥rom %fbout 2to
abobb2gRAR U ThedonkeAFSRIHSSH fRaverhy a@%nfb‘»’é’rﬁ@bﬁs?@@l@ﬁﬁfg agents can

are within the scope of the 20 present invention.
be vayigshas remuiredn A% diseussedrabavee sercentiationisiaf ke components of the

b0 Y B S R a2 .
I N\Highehdosextfeopo@hd ANcanBé fidorborated At R inventive

freeze-dried;, and second, raising the tenperature of
formuations; zkeadiag dosas ofwp ito 450 ang ere within thesicopetaf the present

: u Q t_the frozen solyent st i.nvari abl
invef BB Pl e PEripb RoRRs e oY Hh e AF R ar b 4y or of a
phatats@titaig=Rceptable saifotRptRat PrRfedfOard ®ithih the sBope of the
fornmulation that is the product of at |east these two
pregeridrvantiog. st eps. The effects of freeze-drying
tenperature on fornul ati on appearance and processi ng
times 30 are discussed in U S. Patent no. 5,044, 091,
Lvophilig&tiors PRsgegsn | ncorporated in relevant part. The

production sequence typically begins with the bul k
pr dp gEseNe lyaphilizatian (eewireazergraagleonsists of atilegshiyyamsteps:

e P53 L iy 0LBE o g ot
be freddestiricarel seudnds raising teé trmpeiturddf208 FioBeA Mifterial with a

PCT/ US2007/ 020569 . . .
concomitant application of vacuum so that the frozen solvent (almost invariably ice)

sublimes without melting. The term “lyophilized” as used herein will be understood to
refer to a formulation that is the product of at least these two processing steps. The
effects of freeze-drying temperature on formulation appearance and processing times
are discussed in U.S. Patent no. 5,044,091, which is herein incorporated in relevant
part.

The production sequence typically begins with the bulk preparation of an
aqueous drug solution or suspension and subsequent precise dosing into pre-formed
blisters. It is the blister that actually forms the tablet shape and is, therefore, an
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18 integral conponent of the total product package.
The second phase of manufacturing typically entails
w@awsiodggos he filled blisters through a speci al PET/US2007/020569
desi gned cryogenic freezing process to control the
integtdll ICBRpdNehE f te tbtt préduct Pheckaye - TREs8cahdphasde of manufacturing
ensuring that the tablet possesses a porous matrix
typically ¢ntais passieg thepfi khedjblsﬁtansdgrcmgrm specially desigbed ba@@emc

fr t transferr t.o | arge- le ., . .
e rRESRoHRS b oS R DetR S Pl e 586885 iy n ensuring
thattthe talﬁbpbbééés%s tafxﬁurbaméth% fﬂUllﬁét‘értﬁe'rﬁ lamﬁfééréﬁmuncuon

lets. The final phase of productlon i nvol'ves

The§§afroz|eg urtits afpéhermtragsf@r@dvtodamelmle freere dpyays éarthesublimation

proge%sin Sgu, wﬁ&St ab llt)épf t%gacﬁﬁ%aﬁﬁltggtﬁ& %%&ﬁgqud&rom the tablets.
Theorirﬁaw phisé of ﬁfdﬂﬂcﬁbh mw& ééhlﬁ\gatﬁé %bannsfé?@ vl%i" &$edt-seal
i nvention are describ in, for exanple
procpmSetntemse s@biity aod to @rmieet theg:;redect frojnwarwmg mw:dmmental
re her ncor orated by reference., An exa of a
confifpey ErarRites S REPa Ry L DBIGIGRG tEcReRbay e Prefent
mve?ﬂu@h'é?é*@ie%ch@ed fHor shamagle UCS rﬁatbﬁt KBSY®, 509 04bsaﬁd 6.999,669,
nane of Zydis, and is available from Catal ent
both of wbnqwered‘raiehwnqqmrated by referanceet, New Jersey. See

SR L B b iy apcave o
such@o848e $&nd L9@dwn By | |t§'ﬂra6é4f§i’h€ oPZy&is@) afd s Qdéiﬁa‘ble ﬁfom

freeze-dried fornmul ation of ol anzapine is nmarketed

by
Catglent, prrmgrluagazqnpaleug@ltb of wginagrset, <New U9rS@Nsusﬂeelgr gagery “Drug-

dehx@&f#@ycts%ﬁcﬁ Mgﬂggﬂg‘éﬁ#lﬁmﬂ@? pﬁréﬁt' »fharm. Pharmacol.

50:3781382( P99 | ADan akam Ie,CbﬂéudH 8 adLR«:da frab2é-dlied formulation of
mar ket ed by Scheri ng-é | ou rp., provides anot her

olangaping is roarkejed by diddily as;%mma@bzﬁdls@ﬂrallv disintegrating tablets.

InacileSReciontS Pk og 28 Blfifiar, pa@Birad| spdipm gl Paraben

o 08B bRl LT 4 B3B8 P

Corpnipfayiges a@pthqr@xAmpdp of Zydis-based formpulgtions, wdrch are as follows:
Tabléﬂélfled Water (---)* (---)* (---)* (---)*

Ingredient Amt (mg) Wt %** Amt (mg) | Wt %**
Loratadine 5 23.2 10 37.6
Gelatin NF 8.985 417 8.985 33.8
Mannitol USP 7.188 33.3 7.188 271
Flavor Mint 51296 0.150 0.7 0.150 0.6
TP0551

Anhydrous Citric Acid 0.250 1.2 0.250 0.9
USP |

Purified Water (---)* (--)* (--)* (---)
Theoretical Dry Tablet 21.573 100% 26.573 100%

*Sublimed during lyophilization.
**Dry Basis
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Theoretical Dry Tablet 21.573 100% 26.573 100%

*Sublimed during | yophilization. **Dry Basis WD
wQo@3/0888606 PCT/ US2007/ 020569 19 Acut e Cor onP€T/US2007/020569

Syndrone The present inventtbon further enconpasses

AcufeCaestsaroisvndestheent of a patient at risk of Acute
Cor onary Sﬁng'ome by adm ni stering an effective anount
of arapidly disintegrating forrmulation of a thrombin

r edénet presant ingemticst fusthed eacompassesomethoddsofireatment of a patient
e term"effective amount” will be understood

herein, t . .
at rigl, OE&EH E@'%?%%UHEO’% y 2dmipistasing 2 efigetive amount of a rapidly
cisiSELRAIY BimBIateR of SAntdipBiFuEBhior shicitiidl BTRACHEed BPove. As
used hereinetienttentn "effeét® ambupttwilh bemmxersioodam dgsamitst an amount of

dosj ng regj nens w | | onprise one-tine m ni stration
a thilgmainrssa wgaat?wm%@fé%\se I3 prevgot hyrthea damagesaithen

: i ; ncentration of the
car%@g%c#&?r‘ sgé?ﬁm'rél@r QS“?S'F‘? ?%?éa-r%ﬁé{égﬂ' very quickly

achi eve high |l evels of platelet aggregation

| nivh ke treatménrtl of WED ShesHbini retéplol _@ﬁtay‘onidwolsﬁ@b@ﬂnens will

dose, platelet aggregation inhibition |evels of at o _
compg@gtormtlmg(;%mmtq%naﬁon &f adeading slose-followed by segular administration

of iR oSk  HAE A bR I tne Al P 3 s sutfcient o
venpfuickly avhigveshigh teveloatplbtelel dgregatior inhibigdH. Fellowing

maj ntain the desired | evel s of platelet aggregation
administratien ehtheriradingsinsen Platelebaggiegatiae inhibiioa of at least 80-

. _ h . 6 1. oS . ¢ .

L S e e L

doskdomhulgticw 9l bé Q0L 1R2EMgDYTHEETRA ¢brizentration bf teamamtenance dose
doses_ i s planned for evaluation in phase iii clinical

will beisafficientife maipiain heiesirackigvaiol plalet aogtaagentihirgion. TRA
conlhnt e B368 ma AL 022 GRRIRI AN 190 g, 4 osin
regifresgi ofethe.bisulfate shif op Dohiptrhd Agdhpsisthese 40ongildalingdese

may, be capabl e of attaining platelet aggregation .
follqwal BY datin 2t matmaRienaNesdIRsesasPIINRCHo BV AR D Rase ii

o8B 1 TR ML BB Y b flenvin
are Irtended farsadniinistdatioplas! loadidg Taes avithin tiigserdosirig tegimens. Such
invention will also find utili

in 25
'VOF{F{@;S”%@‘WQ sgdoppulztions ”L%Yrtéﬁ(_ﬁa%ﬁ‘me %F‘:’é\rg‘!@ platglet aggregation
inhibfRBR'Y 2t REfst HbEOESHS itHin 38 MinutdY &F ¥Fhinidration"Fhel may allow

essentially all of the thrombin receptor antagonist to dissolve within about 15 minutes.

The lyophilized TRA formulations of the present invention will also find utility in
treating victims of acute stroke and patients who undergo percutaneous coronary
intervention (“PCI").

While the present invention has been described in conjunction with the specific
embodiments set forth above, many alternatives, modifications and variations thereof
will be apparent to those of ordinary skill in the art. All such alternatives,
modifications, and variations are intended to fall within the spirit and scope of the
present invention.
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Wil e the present invention has been described in
conjunction with the specific enbodinents set forth

wab@s®3nany al ternatives, nodifications and vRCT/aB200M820569

Whéh@r%ﬂﬁ)ed%“ be apparent to those of ordinary skill

1.

such alternatives, 30 nodifications,
and variations are intended to faII wWthin the spirit
anch ophitized rapigly disintrating¥6it dEshgeiBrRUIMBRIPEN effective
PCT/ 3%2007/ 020@65 V%t:ae?rﬂl S ggl ai med |gs 20 1. Fg
| y @oreunt o @ thegimeinyregestoneatagenisty sol i d dosage form
conprising an effective anount of a thronbin receptor
antagonist. 5 2. The rapidly disintegrating solid form
ac rediapidlly Glsﬂité?mtlhg%ﬁd ¢biin BBEordiny WNdlaim 1 QERNERI the
ant agoni st is selected fromthe group consisting of: O
H thorbiprecentorantagenigtiscsaiegtediirom tha sraupxaasEtsgofH
OVHHAF HHP7- HHN p ,NéBCand

t-BolF MH O EtO/ Ow QNHGO,CH CH3
ph% NoWNHGO8d4¢Ept a “eof .
HR
Z N
g
F
A, B, C, and
t-Bu
F NH O

or a pharmaceutically acceptable salt or hydrate thereof.

The rapidly disintegrating solid dosage form according to claim 2, further

comprising at least one polymer and at least one matrix forming agent.

The rapidly disintegrating solid dosage form according to claim 3, wherein
the polymer is selected from the group consisting of gelatin, alginates, and
modified starches.

The rapidly disintegrating dosage form according to claim 3, wherein the
matrix forming agent is selected from the group consisting of mannitol,
sorbitol, and dextrins.
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3. The rapidly disintegrating solid dosage form

according to claim2, further conprising at |east one
w@oelognersoand at | east one matrix form ng agent PCT/LS2047/020569

The rapidly disintegrating2solid dosage form accordi ng

to_claim3, wherein the polynmer is selected fromthe

6. gr aﬁhﬁ réewix eksmxggr@#mgaoaagﬁ o PFRIANS toflaim hofitheed
st : WMIl'y disintegrating dosage form
ac?gr i%bnf%bgﬁgﬁ{ﬁgyﬁe erein the matrix form ng
agent is selected fromthe group consisting of

manni t ol , orhitol, and dextrins. WD 2008/039406 . .
pCTedapisty disiegrating dgsage dorm reerging 1o @'8@8&%%@'" said

do : r i i f y i Si
2 BOFRING SLRAEE el fofh Mdbrbup'ciitfihg JFaRBELE! difbsphate
dosadeitraterbuffer systents $ystemai m 6 wherein said 5
buffering systemis selected fromthe group consisting
of acetate, phosphate, and citrate buffer systens
sy ; : hal i id s j i ;
8. Y T Tapichy oiteq g i REbE R 2ECyBRg 1 AFE P herein an
i nlaverageoplateletdhhibéiost ofedi deast @bt 80%cisiamhaxvedi within 380
10 mi nutes of adm nistration. 9. A lyophilized rapidly
di @'HP@&roj‘tQ‘{ﬁ@'nksglaﬁ'B”dosage form conpri si ng about 20
to about 120 ng of Conmpound A O H H ,t %QMNHCO2CH2CH3
OH~H NF 15 A or a pharmaceutically acceptable :
9. salA lyophitigel sapidlyrdisinteigratir@y sdlidedosggedioym comprising about 20 to
di si nt tin olid dgsage formaccording to claim?9
co@PPE%@m%gbéf’"W@uﬁa ’f Conpound A or a
pharmacegticad | y acceptable salt or

-\\\NHCOch2CH3
)

H H

N
|

/ \ /lll

A,

or a pharmaceutically acceptable salt or hydrate thereof.

10.  The rapidly disintegrating solid dosage form according to claim 9 comprising
about 40 mg of Compound A or a pharmaceutically acceptable salt or
hydrate thereof.

11.  The rapidly disintegrating solid dosage form according to claim 9, wherein
Compound A is in the form of a bisulfate salt.

12.  Alyophilized rapidly disintegrating solid dosage form comprising about 40
mg of Compound A or a pharmaceutically acceptable salt or hydrate thereof,
a polymer, and a matrix forming agent.



20 hydrate thereof. 11. The rapidly disintegrating

solid dosage formaccording to claim9, wherein
w@eomgmsaades A is in the formof a bisulfate sal t PCRESHA7/020569

A I yophi i zed rapidly disi mzegr ating soli d dosage form

rising ghout und A or
gﬁﬁa"@@!}ﬁ!{ ézﬂntggr 'esﬁ%aﬁ d@seﬁg? rmaﬁwpmgetotq@nb&? further
form ng agent. WO 2008/ 039406
PCTR:%U 20 g)g‘ g%témi(B The rapidly disintegrating
solid dosage form accordi ng to claim112, further
conprisin buffer system Amethod of treatin
14. ook Eeinatf of reating  galiet Agiskl APl ForAB SUTHBPIS GRyTPrising
k
S PR Bkdd pafieft SShORToBNIAIAANPEN beffiising an
t hrecﬁhbtlve asoept of a dhroagwin wed:epioﬂamtlagomat and tkeen afseries of
mai nt.epance doses conpri Si hronbin recepto
A BEBIFTGE 0o 12563 GOSN S STOmHIE e RIpLATEgBNSL
wherein said thronbin receptor antagonist 10 is
sel ected fromthe group consisting of: OHHO OHMH
15. OH Te, methﬂ{mﬁgﬂo claivhid-ebe @it Saltl tBrdmpin@ekeptoPantagonist
HN I ~c§ E A B O and PguFNHo EtO/ Owe
10 Et OSRBGCE" EeyB the,ofeuR, FoBsISing flaceuti cal |y accept abl e
salt or hydrate thereof.qQWg 2008/ 039406 Q 4 H

PCTROUS2@7/ 020569 ANHCO2CH,CH3

15 or a pharmaceutically acceptable salt or hydrate thereof.



23 16. The method according to claim 14 wherein said
thronmbin receptor antagonist is OHH,, %WNHCO2CH2CH3
wo2048/089486 1 N or a pharnmaceutical |y accept abl BCHEE1000020569
hydrate thereof. 5 17. The3dnet hod accordi ng to claim
: erejn said ophi |zed | padi. n npri ses
16. bet weM@C@mléa@s t149bergin 3a'dst FmbiATEReRAT antagonist
ptor antagonist. 10 18. The nethod according to
cI al m 16 wherein said |yophilized |oading dose
co Rr Hsdés about 40 of said thronmbin receptor
MMICOCRat hod according to claim 16,
d thronbin receptor antagonist is in the

or a pharmaceutically acceptable salt or hydrate thereof.

17. The method according to claim 16 wherein said lyophilized loading dose
comprises between about 20 and about 120 mg of said thrombin receptor
antagonist.

10 18. The method according to claim 16 wherein said lyophilized loading dose

comprises about 40 mg of said thrombin receptor antagonist.

19. The method according to claim 16, wherein said thrombin receptor

antagonist is in the form of a bisulfate salt.



