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STABLE EMULSI ON FORMULATI ONS FI ELD OF THE | NVENTI ON

This invention relates generally to the field of
wored7ia2436¢5 and, nore specifically, to drug del i REF/YS2007/067155

conposi tions. BACKGROUND OF THE | NVENTI ON Many dr ugs

are introduced into the system c circulation by

i ntravenous (|¥TABLEEMUDSIONFORMULATIONSN

conplete bioavarTabiTity, and to transport themto

their therapeutic target in the body. However,

clinical use of these drugs may be limted if at their

target dose the drugs are insoluble or poorly soluble

in water in the degFiIEED OF/MSE INVENTION. Such

co ounds are terned "hydrophobic", "lipophilic",

Kdnyentigs felates genegalty tp éliifhﬁleld Qﬁﬁﬁ‘ﬂﬁmﬁtﬁné" moyef Sppﬁélcaﬂy, to drug

deh\ge"r*' osidgst arget dose is not soluble in the desired

In on volunme and formul ation vehicle, it becones

necessary to solubilize the drug to proceed with

i ectabl o 1 or MRGKGROUNEAEHEANESAANT i ved”

aqg N%?Sir{lgsoirg AR ERSRIMBOL RtenRE Qﬁf@lﬁlﬁtlé@l‘)}y ﬁlﬁravenous (IV) injection
m xt u CyC dextrin conpl exat i on, [ posones,

to erpoteympidiand geingletfalmdamlablihtbatan«b mstraufSpstm dient ectheir theewpeutic target in
Strickle . m .Res. 21, 20 30, .2 oni zabl e

the sy, PRl U e e RS e mRhe Fdiend i disi Gtef 3ohehe drugs

are iGIGRELF BédrBNsob1 Pt waltbtistiieMdsirted idjBRiofVetinge. PYRhic®mpounds are
sufficiently different fromthe fornulation pH val ue.

termgf ghydsppitaben, Ppaphnicheordn theiighps diffipule farme 'armphisketing
{16 8@l 500 LE: €701 5L AP IEL A PSRt o

forn@QivBNehidld, @rbediaés meeRhghto ealabghe e drag B pioBeddngith product
desired pH, but nust be bal anced in vivo )
devalepreaniin T pglubifpafiadrAmicRs form&%fﬁ%lﬁ pormplatiqgs inglude pH adjustment,

mlxgdﬁl%us%\fg%ﬂ_@g&olv%nts %&'g?x?lg QO](/@IQQIQI)(UJI‘A/{ gﬂzl(pd_elxhrm complexation,

t ment one IS | Icient to achieve t
hposzbmﬂsr edymenc geis, raatl |combmfatlbﬂmeofd;nclgter:hmqmdsuIS|tmnk,1e3t, [Re Pharm. Res. 21,

201 G300 Lol e GTHGR1 4R O arloBAICteans Aesief SRTSABiraion by pH

adjugtﬁ{eﬂy £qfhd (ﬁﬂ% pll@aqg meﬁ@lenﬁgf dffteredtHdm thé fornR&dR pﬁ 5§1‘ue The
111-119 (2003 Moder at el ¥y hydr ophobi ¢ drugs can

soluggi pHichi be dortigplled (bgrepbq:rastelengng thersnlit faro 4fi tb@émge@rong acids / bases,

her | ves onpose of outer .lipid o
or By oy ARE B EREs Sk P R P i Ry gt o maintin
the de@ﬁécﬁﬁﬂ,elﬁlttrﬂ'i@t B¢ bgaRes Byes vep esbabiliey &shsRierations. Napaporn, J. er al.
Pharm. Dev. Tech. 5: 123-130 (2000). When pH adjustment alone is insufficient to achieve

the desired concentration of the drug in solution, the combination of an aqueous solution and a
water-soluble organic solvent / surfactant can be used in injectable formulations. Lee, Y-C. et
al. Intl. J. Pharm. 253: 111-119 (2003). Moderately hydrophobic drugs can be solubilized by
incorporating them into liposomes, closed spherical vesicles composed of outer lipid bilayer
membranes and an inner aqueous core. In some instances the drug becomes encapsulated or
intercalated within the liposome. Hydrophobic drugs can also be solubilized by liposomes if
the drug molecule becomes an integral part of the lipid bilayer membrane by dissolving in the
lipid portion of the lipid bilayer.

The drug is considered “challenging” if the drug is not solubilized by pH modification,

cosolvents, complexation or combinations of these approaches. Surfactants, such as
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intercalated within the |iposonme. Hydrophobic drugs
can al so be solubilized by liposones if the drug
worplozaedd4es becones an integral part of the |ipi BCOUB2YBO67155
menbrane by dissolving in the lipid portion of the
Crerhb;ﬁiog ER], CafRdp hoirhﬁ GU lzlﬁd b8l g%ﬂ%@@r&ﬂ beGRAd [RRAIBIEze dofne of the
ug is not sol ubi I'i zed by pH nodification,
rnOSt:wst@t mnmbl,e ctmgml Bheat faymubitionoern begtrépmed wfconfigseoncentrated drug

r.oaches ch. asCrenpphor EL, . )
sols P B3R Bt b TR oy Bdial B B ™RRR wEmabigopy However the
limi@abudfl th&e a Pﬁﬂ@iﬁclﬂ’fs ikl RS bo et ey -of @ﬁdéipﬂ@h@n df g Slrug, pain,
These formnul ati ons can be prepared to contain

inflagypateont hernelasigiridebits, ats ek as feletgrony ¢ffasisconsdng siabilithat
is diluted prior to intravenous adm nistration.
However, the limtations of these approaches include
the possibility SUMMCRYIQOBIHD INVENEGNUg, pain,
i nfl ammati on, henolysis, phlebitis, as wel]| as

deiTbe eFsseRfdnventian Pgovef}?s éP‘iSrgmé%“éBm“;l ign fosmpipls otablgtor
1ntra|v% 1&)]@'}0-{1% 1€ §§féﬁuélﬂ %ﬁbﬂﬂl}gDBPé{in%ﬁilxgyrEmbftz{dotn%tthe drug,

at| ons su I nt ravenous
palm mﬂemimaunn,d&paﬂyses «»fphleblutum ng, i nhi biting, or

m natin reC| i.tation t he dru
nf SHRPFInC H‘éVﬁgP%P@VldGF P%P@B?%ticgl fOFfﬂulaﬂ%n aSyBRyising an oil
phasteféenﬂaﬁl\{@gu h&H}oﬁ{dBYd StesmpinBaaHht §@hnt 35 Y flipRNSmulsifier; and an

conprising an oi |l phase containing a hy ObIC or
aqueanp hhgsh pbmtelnmga @Iatnge wajuliter, whohioshhehbibia hesnHss pKepf the irritant

agerfpE Redt Kot B RS R h P ST & R i RAP py e agenc i

basi@@ebeih khel f@ﬁn@l@ﬁ@ﬁ isi sSabBCArdi Héis aQlotbetBreFRbI dga#mt irfi@GoR thused by
> pKa of the irritant agent if the agent is basic,

the ijyffanteigAnt he formul ation is stable and has a protective

ef fh? ?ﬁe ?s%@ét NRE nlrltz{rft ttagéx{t gyn B@ﬁ'&? ?ﬁ/ %%Agﬁeir a('é:ééct 3 an be basic.

ohe aspec e nrrri
ac |hdome asbactanhet:hz&ge aabidigtr, cahtbe adnfioe E@&Jxamplent}mnﬁffer can be
aspect, the charge stabiljizer can be a buffer.
selec‘éggg

ffﬁméhe groaPsaRT eingd gligskanolnype. &y 4 fitiatfe a@fi*%faﬁustldme
phos‘gﬂfﬂé' Sl Iteghegiu‘ﬁ{ﬁ@'}@hﬁ aglucgllll}’&' a‘ﬁ@*tr1§(h§1(ﬁ@£fmeth%1%

cetate, I ne, phosp car bonat e ,
amimmhdnljtl(TﬂlS)dmﬁﬁerBe Iandothei S()hy,dhoxlyargd: ktybljlzer is an acid or a salt

ther gl BRSO BB e 2 hreotgn Bt sefecsit BOGPT erolRRaGT tingg hydrochioric

acid 2@ltakiOficid Rns@t heill hﬁfrfézcﬁzcup and DecsIedrest a6l a i @B biRct, the charge
group consisting of hydrochloric acid, tartaric acid,

stabihigerzieo NaQIt PdKOEl.t ri ¢ acid, and salts thereof. In a

f u‘iﬁ Qneer as%g’cg %e phosp%of:&are%leulsiﬁer can be an egg lecithin, egg yolk

phospholipids, soy lecithin or soybean phospholipids.

In one aspect, the oil phase can comprise a vegetable oil or a hydrogenated vegetable
oil. The vegetable or the hydrogenated vegetable oil can be selected from the group consisting
of peanut oil, corn oil, castor oil, cottonseed oil, soybean oil, olive oil, safflower oil,
peppermint oil, coconut oil and palm seed oil. In another aspect, the oil phase can be selected
from the group consisting of beeswax, vitamin E, oleic acid, medium chain monoglycerides,
diglycerides, triglycerides, structured triglycerides, and mixtures thereof.

The invention further provides formulations, wherein the hydrophobic or amphiphilic

irritant agent is selected from the group consisting of penicillin, an aminoglycoside,

S0



10

15

20

25

stabilizer is NaOH or KOH. In one aspect, the
phosphol i pid enul sifier can be an egg lecithin, egg
W@ ok/1paesphol i pi ds, soy lecithin or soybean PCT/US2007/067155
phospholipids. In one aspect, the oil phase can
amirﬁﬁ?ﬁ(t}oﬁ SeRaMdRARL, "i‘lpc{c?olﬁl'elanﬁﬁloﬁcsh)éémﬁﬂﬁ S eh MRSRE aetﬂtl%lalarlals
The vegetable or the hy rogenated vegetabl e o
antiprato)zbzds ,Sswtibgtmantickr @mntMa@pgdpnmh@egmﬁm @hgﬁot}y@an@g anesthetlcs

skeigeh oG G, TRl 0P BRREr nip 5T E cp i gres. and
nonsRrbidanshtPRKEISResH yQigtnts.| N anot her aspect, the oil

phase can be selected fromthe group consisting of

be &% MRxaspestt Bty eption preivides pharmaggidicahiosnaliations comprising an oil
phasrén-ﬁ[])?lg % Y& §6%% w?lglllt%lo}{%%{lflgd £ ﬁ&dr‘%[al’l(%lé/ & Jr{lﬁﬁﬁl‘leﬂl(f‘ Cak.i.]ﬁnlmetlc

Struct ur ed t cerl ur es
compmﬁrfmrﬁ 0.0001 tder % piyoveigigsa presptiblagid ems]sifidreronn 0.2ttb&% by
_hydrophobi ¢ or_anphiphilic irritant agent |is_ selected
Welgh|t &intaﬁ@qw FH %Sé;ﬁ:gpgtql%a Blpargfeﬁpl@ilgqrr whergﬁl the formulation is stable
and A4} {&GQCSéf@&t IFSQ ‘fr¥1@£ltio'ilrcghsedtb§ttﬁég§f&H1ﬁ@tlc E'i?[ﬁ}? Idd e
anti1biotics, cephalosporin antibiotics, antina
anfn pmemspzcnaﬂhs calaiminteeik Rbmpows], caaﬂtlam&ﬂgjoascﬂ Df:Eormula I
benzodi azepi nes, phenot hi azi nes, anesthetics, skeletal
muscl e rel axants, antirheumatics, adr@nergic agents,
pepti de drugs, protel druq and nenst eroi da
anti-infl ammat ory agéﬁf“'@ﬁ”ﬁﬂé" ect, the invention
provi des pharmaceutical fornulations %Upr|3|ng an oi
phase from5 to 30% by wei ght contai ning a hydrophobi c
or anphi philic calcimnetic coppound from0.0001 to
11% by wei ght; a phospholipid emulsifier fromO0.2 to
WchﬂBEWSMEﬁghnmaandCEﬁnahueausﬂ@haggﬁpdw1aining a charge

bili n.the fornul ati.on table and h . .
o TR i e b St e Sttt ot B4 fudpsffhy AR e invention
Cm1ga£@mﬁpﬂﬁmkgfggﬁmgqnd In one aspect, the calcimnetic
conmpound can be a compound of Formula | R2 // >3_ HR
(alkyl)-N -CH\ RD

.
(Xz)n—l H
\/ (alkyl)——

i
Z

F

CH,

1
wherein all substituents are as defined in Detailed Description.
In one aspect, the calcimimetic compound used in the compositions of the invention
can be N-(3-[2-chlorophenyl]-propyl)-R-e-methyl-3-methoxybenzylamine or a
pharmaceutically acceptable salt thereof.
In another aspect, the calcimimetic compound can be a compound of Formula IIT and

pharmaceutically acceptable salts thereof,
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1. wherein all substituents are as defined in Detail ed
Description. In another aspect, the calcimnetic

W@ oovpoeHacs used i n the conpositions of the inveP@T/082002067155
be a conpound of Fornula Il | wherein all substituents
are as defined in Detailed Description. In one aspect,
the calcimnetic conpound used in the conpositions of
the invention can be R®
-(3-[2-chl orophenyl ] - propyl ) - R-K. - net hyl - 3- met hoxybenz
yl am ne or a pharnmaceup |y acceptable salt thereof.
I n anot her aspect, the|cal ¢imrétic ¢ompound can be a
compound of Fornul a |1 R4 Butically
acceptable salts thereF&f,lll4 rein all substituents
are as defined in Detailed BésBrigtion of the
I nvention. In one aspect, the calcimnetic conpound
used in the conpositions of the invention can be
-((6-(methyl oxy)-4'-(trifluoggnmethyl)-I,r-biphenyl-3-y
I ) met hyl ) -1 - phenyl et hanam ne, or a pharmaceutically
ac odpreabilé suhutituentyarewsfdefingd pelPetailed Bemnpliesof thidnvention.

calcinminetic.compound .is |-(6-(nethyloxy)-4.- . .
(oo R BPEreR STRSAe Ramob i TRA fY b Sk sfingn oFdbsrigention
can @émr(@@-?ﬁéthﬂo@pm'q&ﬁwﬁ@ﬁahwlap afl B yBakthyl)hEpRSHylethanamine,
Sonme of the calcimnetic conpounds dISCFOSGd herein
or a payEacisicEdy pgsentably spN/therepfphar maceutical |y acceptabl e
sa - rej . S ' t efi ned
L I Bl AR R e el
(triflesantieyd)-8bigheh ¢liyii NE1 ipheydetholthiimadass or b eHarekceitivally
have the Formula V:or a pharmaceutically acceptable
acceplgple sal{dhegeft!;, wherein all substituents are as defined
in -
e A i AR
include is 3-(I, 3-benzot hi azol - 2-
yI)-I-(3,3-diphenyIprop%llil-(z-(4-nnrpholinyl)ethyl)u

L

rea and N—(4-(2-((((3,§?““

and pharmaceutically acceptable salts thereof, wherein all substituents are as defined in
Detailed Description of the Invention.

Other examples of calcimimetic compounds described herein have the Formula V:

R»\\N//Rb

H
R, o)
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di phenyl propyl ) (2- (4- nor phol i nyl ) et hyl ) am no) car bonyl )

am no) -1, 3-thiazol -4- yl)phenyl ) net hanesul f onam de or
webarneageuti cal |y acceptable salt thereof. O hRET/US2007/067155

exenpl ary cal ci mnmeti c conpounds have the fornula of

Formula VI: or a pharmaceutical §yy acceptable salt

thereof, wherein all substituents are as defined in

Det ai | ed Description of the Invention.. Specific

ora EE%%'&%L}%&%&X %c%ggtegf ]éﬁgﬁreeo?h{ﬁij lrgln\éllll suBstltugn?s ill% as defined in

DetadleH MR} ergitiov| of Eeinyéntion: met hyl - 3- i soxazol ecar boxam de;
and N-(2-chloro-5-(((-

SpedCipprimet ﬁwa)cgmmﬁycrﬁ@pwpwﬂﬁrﬁﬂrmll@-\éy}cmeﬁeééi?d@@amthiazol-%
o150 R T e Bt R RPN AP RS B

diphBh @ pptl) @eir motphelidy1gian fand iecarbbity] pingipey- BB Hhiasolof- t he
i nvention, the enul sions may. be prepared using the R

yDpkspyhpegingesuliopamigeon ah%m@ﬁertlcélfly éCCﬁPS@B]& BHERi on of
odh tic
R S S L e R AR
ng/ mL. Thus, in one aspect the cal cimnetic conpound
can be present in a concentQS;lon of any i nteger
(whol e or particle) between 0.001 and 110 ng/nL or
even greater. In sonme eyanples the calcimnetic
conmpound is present in gan anount of fromO0.2 to 50
ng/ mL. I n one aspect, i mnmetic-containing
formul ati ons of thefji jon can conprise a
phosphol i pi d, where hosphol i pid enul sifier can
be an egg | ecithin, k phosRhol i pi gs, soy
| ecithin or soybean S. dentity of the
phosphol i pid is not ifportant d the\phosphol i pid may
be froma natural origin or e a synthetic
enmul sifier. In one aspect off the invenkion the
emul sions created are such thag the overall charge of
the droplet in the enmulsion is a negative charge. For
exanple, this negative charge can be conferred by the

0S hO|l ds enu r content. in the. enul sion.
or a PiabercRl RecCbhEeHb s hatngiub gt Sengetied in
[mugggQﬂm&ﬁnbh%fqgmﬁo§hkhon in order to stabilize the
charge and or to render the overall charge of the

enmul sion droplets nore negatlve Thus the conpositions

Ohspdnt YR S G Belind ST buhets AnaE B ehtem gy -

phenylethyl)amino)methyl)phenyl)-5-methyl-3-isoxazolecarboxamide; and N-(2-chloro-5-(((-

1-phenylethyl)amino)methyl)phenyl)-2-pyridinecarboxamide, or a pharmaceutically acceptable
salt thereof.

Any of the specific compounds described herein may be the R enantiomer, the S
enantiomer. In preparations of the invention, the emulsions may be prepared using the R
enantiomer, the S enantiomer or a mixed population of R and S enantiomers.

In one aspect, the calcimimetic compound can be present in an amount from 0.001-110
mg/mL. Thus, in one aspect the calcimimetic compound can be present in a concentration of
any integer (whole or particle) between 0.001 and 110 mg/mL or even greater. In some

examples the calcimimetic compound is present in an amount of from 0.2 to 50 mg/mL.
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The charge stabilizer can be TRIS buffer in a
concentration from5 to 20 mMor, for exanple,

walt@rh2aaaed am ne buffer from 0.05 to 0. 3% by weP@hUS200T1067155
one aspect, the fornulations of the invention can

fug bgr as%@étpédlﬁﬁlrﬁéﬂ&%&immb'Toﬁ’lﬂﬁatﬁﬁﬁ & the IH%IQIBntCQI?COI’anSC a
formul ation can from7 to 9.5, from7.5 t

phospholfipidmwBereintthe Bhtﬁphmirpldl bmnismeﬁ cambeaISegg InCItine, @gp/elikt

the.f.ormul ation of the tia n further conprise .. .
ooy o st Bl e Rn VS SR Bt hlPF g RGeS s
imp&@@nhnd &eipHb{phblgidagsbe fréthkalat#hiNGigh8Mhay be a synthetic emulsifier.

anti bacterial agent, antifungal agent, solubility

In orgrtsapktioh ghedgeantion denenxians eate BEsriach t}laagt@rﬂveraélr@atgie@f the
drop‘?eq éﬁl &%te’muef 181? sraorleélgt?\?e él%lé%?’ Rk %}?A&lﬂél%ﬁ%is ne ﬂlve c{hﬁr&e San | be

conftite @b thzgihegiholipide eﬁrﬁﬂiii)ﬂlérlcbﬁtrenmanhé)&nﬁbd)lnu IH(ﬁslre@aﬁ, g, is
oleic acid, linoleic acid, stearic acid aor pal netic
contggpyted thatqhar apente BB AP AAIRALO theorrasitonya I°§/deé FPafftgléaze the charge

and 81%'@1:1(&? thetver ltcfhgfée' of ﬂ?e Qﬂ?ﬂsﬂaﬁ d%iﬁ’ét% hfdfe f'?églaﬁve Thus the

stabilizer suc as a sa a fatty acid
compotigyisanf yheeimberdioneunt charddueized ab nd:ganeelylchanga@l stbleiliaed emulsions
Cl0-C20 fa ?ﬁty acid. Thus, in exenplary enbodi nents,
contpiRe ¥ 8ons of the invention are stabilized with

t hghadgirhé aabifler@fibd MRAS $ateAhe doRc&lu@isR e RFLO mM or, for
fatty acid); sodiumlaurate (a Cl2 saturated fatty

exaraldﬁd)leth@mﬂalmmﬁ yffestrand.QatoOL ¥ datwrightedn Pae aspeetcihdformulations

of thgtuévelng]ipg ng}ue%gr %o%{lm}cs%t%g%%{;o t I{/Oelg a{sﬁetjctt 3142 q gl?g‘hformuqatlon can be
froni T @SAB Ocﬁrtfﬁ)rﬁ 2.5G30 .3 ak aoat 8d td ab! ¥r @6 @)S oS08l Idne aspect, the
behenat e (C22 saturated fatty acid): or an unsaturated

formulatiop of e vesttion £ab Hrthce AN PITTIa Jagstonequiess s ve.gyntioxidant,

buffg\éfg%gegté ?9;1&%@%%&3%1%%1?&5%6 oée@g%@%?e@%ﬁ@%ﬁetawﬁ%gﬂ agent,

solulmnpuﬂﬁﬁctmg aga, doatploxadion enhanaingadént/orgheiatelvém, dddrolyte, salt,
no-unsaturated fatty acid), sodiumlinoleate (a C 8
Stabléuzarn%wtya%l% 1ﬁ%ﬁmfoa@irw)age%ar uReEPbinAten thesrenat e (a

A II?:%%J ésg?{/lstﬂg Q{aﬁfhngr cjﬁtt;e%o@ﬁh{jaleaé ocqéll:! TEr ﬁ'&hélg g&qt §earic acid

unsaturated fatty acid that contains
or palowht ecilohdsdrairsaubydiments obe pegﬂtlankyaﬂlerg(:d eﬁmﬁ;lons are stabilized by

e R R N
stabAer B %12@/%' aC@IO cbo ?zﬂ@zue{cﬂi bEnd nﬂeerxé ?Q&{y thebddigleher the compositions

cations rmy e used such as e. assium In certain
of thesteveplign yreesmbdmeﬂe’nﬂsthe taﬁféltlenmf s:rd@rm degaposte b Il ) satdrated fatty

di te ne aspect, the formilations
ac1d)émgﬂgigglol %rgt;n (g Ceﬁ Slatur‘tr%%d gattta ragls 08%%%6@11?%[6 slaﬁlrated fatty
acidARELINLT panRgel(a Cllb SathRktdiLiaay hEaR sadi@mSdtevte (a’cl@l &EKaturated fatty

aut ocl aving. In one aspect, the formnul ations of
acid); sodium icosanoate (a C20 saturated fatty acid); sodium behenate (C22 saturated fatty
acid): or an unsaturated fatty acids of carbon length C10-C22, such as for example sodium
myristoleate (a C14 mono-unsaturated fatty acid) : sodium palmitoleate (a C16 mono-
unsaturated fatty acid), a sodium oleate (a C18 mono-unsaturated fatty acid), sodium linoleate
(a C18 diunsaturated fatty acid), sodium alpha linolenate (a C18 tri unsaturated fatty acid),
sodium arachidonate (a C20 polyunsaturated fatty acid that contains 4 double bonds), sodiym
eicosapentanoate (a C20 polyunsaturated fatty acid that contains 5 double bonds) and the like.

While sodium is mentioned above as the cation, it should be understood that other cations may
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the invention can further conprise one or nore |oca
anest hetic agents, for exanple, benzocaine or
wW@e@car4ses The invention further provides diffRCBEOS2007/067155
nmet hods of admi nistering the formul ati ons of the
be ubddV&Bh hPB ot BofstA] Fftertah H&BIAY REBBHimd, ARErAARBEH are
the adm nistration is intravenouS. In one aspect, the
stabfligedrwiithtspdinm deate.be admi ni stered via infusion

I n
anot her aspect .. the fornul ati can be adm pi st d hy
PoT LN BPER: s Fo M AGBCT U P QUTREECHEL Bl G 4. I
anotRér@RPé NBe fditulBioAY hidtstaBRsaf@f atifd€lal g M bNaspkdt, @B €ormulations of
aspect, the nethods can conprise the follomﬁng st eps:
or

the ipggntign epmprthee cemppiésnsie o apse sal angethetivaregats, for example,

benﬁ%@géliérEﬁn§b).diSS°!Ving.the irritant agent in the
ol pﬂa e %c di ssol vi ng/ di spersing the emulsifier in
t h@heiidveptiasfurthel) proi Xien giffehent @ickhogab as edrhindsteriieahe (ddnulations of
and the aqueous phase fromstep (a); (%%ghpnogenizing
the ipygntiop tor PaRIFY AR negddhereyt. Jpong ﬁ%aelcgr thechdipd pisHgfiqeHs ingravenous. In
0 i j . . t t
o PEEE Syl g 0L LA el Bl
formutdmadaabt adheitan bpéntus imegtidne ni xed together in one

st and then honogeni zed.to forman enul sion, In one

2spBE {oveptin PrPV}dF%ﬁ?Hﬁéé At P@Bﬂ}%%a ?@a}%%nﬁﬁf fhe invention. In one
aspeCO MRAHAH &M ah &BEBrikdink IS &PML $leps of the invention.

The invention further provides nmethods of treating a

di sease usi fig nikmgfthe agreats pinse ofid thhehange etabiliear; 1 n

general, th harmaceutical fornul ati gns _of the

Prventi on oo heo B grpeagerl i Pyl dhed of

condi tion f@) dRbEg/MEpdrdifg HRRMMNBEARERY biCpRGENt 1S

sui tabl e. For exanple, calcimnetic-containing

emul si on f otdhinizingdhs obPhasgdranheiepth)aind dhaagyeourspgse Gom step
treat any disQ%ﬁe for which a calcimnetic conmpound

can be used. I'n"one aspect, the invention provides

met hods of e é@thiogenibiypeliqfiathyioe aidsm ost eopor osi s

or vascul ar calcification, the nethod conprising

adnmi ni st eri Hy oPHEN 3y adiHsHRE BHs of the invention to a

subj ﬁe‘fgoni RiRagH et @Qlflld understand that steps (a), (b) (c) and (d) can be
performed in any order; indeed all the components may be mixed together in one step and then
homogenized to form an emulsion. In one aspect, the irritant agent can be a calcimimetic
compound suitable in the emulsions of the invention.

The invention further provides methods of treating a disease using the formulations of
the invention. In general, the pharmaceutical formulations of the invention can be used to treat
any disease or condition for which the irritant therapeutic agent is suitable. For example,
calcimimetic-containing emulsion formulations of the invention can be used to treat any
disease for which a calcimimetic compound can be used. In one aspect, the invention provides
methods of treating hyperparathyroidism, osteoporosis or vascular calcification, the method

comprising administering the formulations of the invention to a subject in need thereof.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 schematically represents the manufacturing process flow chart for preparation

of the formulations of the invention.
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BRI EF DESCRI PTI ON OF THE DRAW NGS Figure 1
schematically represents the manufacturing process

wo b@w1zaest for preparation of the fornul ati onBCOUS100B067155
i nvention. Figure 2 denonstrates the effect of pH and

t iR 2QRERNKatés Gakfba &F?H dGRIPRYA. 8 a EQ@mﬁﬁﬁ:ﬁb €bmpound
charge. Figure 3 denobnst es that the enul sions of

onﬂuhtophv@ntnn are not adsorbed in the tubing after 1

ﬁlﬁqrs Re(fé: tﬁages?tﬁgt tggﬁgl Esgo&% g)a ﬂ%%giﬁ%glﬁfl eéltreznot %dsorbed in the

tubuhg At U Nl 61 @z@baur@ Qb esthpabd wsdrupldoftdni®y Jodiitidak AakAE GRtsame
enul sions as conpared to the placebo enulsion in

cXpgypesence of a charge stabilizer such as sodi um ol eate.

Fi .sh

erifiFed A0S Bl A B Bn B BB s ge compared o
the plidiebd RIMENTIHGM presenddedfi aghiai genssabiliver beshms sedivunsilens. or

"enqul sign formul ati on" neans a caql | oi dal . di spersion of

t W IGUFRPSEPYP Ehaf fhgisirelet chataseo! eashsraylsign éﬁ)‘ilf‘é’F% enfAB §E-
di aneter, in general, is between 0.1 and 3.0 m crons.
An enul sion is denoted by the synbol QAVif the
conti nuous phase is an aqueous solution and by WO if
t he conti nWMUEAPLREBDESCRIPBION (K AEIE EX XN BHONf
emul sions such as QAV/ Q ncl ude oil droplets contained
wi t hi n aqueous droplets dispersed in a continuous oi
I Phag@nitdas "emul sifier” refers to a conmpound t hat
prevents the separation of the injectable emulsion
i nilde taran \eiulaen” o “camisifiospuletiph ageans aEwﬂpgiM dligpegsion of two

1mmgsgﬁv%§llﬂlg?e}nqﬁ% E(J)’rﬁqoefn c{r?fﬁlgt\é ev@fl&s%rhéaqg&? s Oé e, SE)%tleleeen 0.1 and 3.0

I'ngredi

micr®fidl| &h emuilsidn is ende€B e e slymbeNOIWIf the 2bn@uod®phase is an aqueous
interfere with the stability or efficacy of the drugs

solutigrhng bW /Prif thesortimnogs ghase 1y @) oihr @thef gineplemef cerlriges such as

é.tiﬁ‘(!lg{?é &t Sro;pfétst &%ta%e% tlﬁg élaﬁ]% u@'apor(ﬁedtg di%l s&f}lﬂ tdp%ﬁhﬁ‘uous oil

uitable enufsifiers |n ut are not |n1te
phaspr opyl ene egcoI nono- and di-fatty acid esters,

Bg' yox i %er?s 2(5 fkl) '39&213?%1%6@%/@§§V'e%tset E: geparatlon of the injectable

emuB%rylﬁﬁ@’lﬁHRdelﬁpﬁl Red ycﬁPé&EH 5haQRY EGREi Qs ﬁ@fﬁﬂqﬁ e @& nt invention
co-polyners, salts of fatty al cohol

generally are (1) compatible with the other ingredients of the stable emulsions of the present

invention, (2) do not interfere with the stability or efficacy of the drugs contained in the

emulsions, (3) are stable and do not deteriorate in the preparation, and (4) are non-toxic.

Suitable emulsifiers include, but are not limited to, propylene glycol mono- and di-fatty
acid esters, polyoxyethylene sorbitan fatty acid esters, polyoxyethylene fatty acid esters,
polyoxyethylene-polyoxypr- opylene co-polymers and block co-polymers, salts of fatty alcohol
sulphates, sorbitan fatty acid esters, esters of polyethylene-glycol glycerol ethers, oil and wax
based emulsifiers, glycerol monostearate, glycerine sorbitan fatty acid esters and
phospholipids.

A "phospholipid" refers to a triester of glycerol with two fatty acids and one phosphate
ion. Exemplary phospholipids useful in the present invention include, but are not limited to,
phosphatidyl chlorine, lecithin (a mixture of choline ester of phosphorylated diacylglyceride),
phosphatidylethanolamine, phosphatidylglycerol, phosphatidic acid with about 4 to about 22

carbon atoms, and more generally from about 10 to about 18 carbon atoms and varying degrees
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sul phates, sorbitan fatty acid esters, esters of
pol yet hyl ene-gl ycol glycerol ethers, oil and wax based
wepwrarfeers, gl ycerol nonostearate, gl yceri NnePGOURIN AN 7155
fatty acid esters and phospholipids. A "phospholi pid"
of szftﬁfaﬁt'h? TR phdsphAid®rcalfha®d Mﬁ)edo%blﬂ‘dtfotﬂ dr \f‘ﬁt)f Rhd ¥ 1%Cf'agf acyl side
one phosphate ion. Exenplary phosphol i'pi ds usefu
chaln rf0t bvemgﬂ@stbmphqsgh@tmcﬂmnlhnw yelsturged fattyeciotuch as tlemnoic acid,

g R G R b BB oS G it R PGy etorated aty

acidpRegiRhatdhelyit @t laasodraiis@rateh@sp Raidi syl & Mgﬁﬁtﬁlelc acid, palmitoleic
phosphatidic acid with about 4 to about 22 carbon

acid g@lpiggicida priliws di@olginacidlalghaflinglenigasid. sadumaraghédaniclgid,

I t e f ratd, o
oS L O A ML LR S SRR T may
the saﬁleiotrﬂihefy&hzi}ybea@wﬂere&t ﬂﬁy@bﬁﬂsn Thé phospkalifiti @ompbient of the drug

phosphol i pi ds can _have a staturated fatty acid such as
delifpry @@aﬁ%@ﬂt&w&e el“B’EFr% Enge PROSPRPYPIE oF 8 naasﬁuae ofpgh ¢k phospholipids.
ed
B R T S
f afit yneamsipektsthe mha@htrypllds t@deis ematsificrs pathaiprasbdiicveatiod are
m. | i.nol ei c a ha |i nol eni

ol e| c acid,
natugglly pecutnige @HP%%&@WE{ B aatpg! Olé%l&oi’gb%??%%&nét %Yooccumng

lecitBfds b G xduk&6F thd D1 RAEAS fsYeaRiEYpalhRR SitESteRMcidSlinked to the
phosphol i pi ds may be the sane or they may be different

cholfrgtester af:pldJ§thrt‘tweanh Ggmhmnﬂwadﬂed ehpwphetidyldfolinpeind cag be obtained

¢ del i veﬁr%; co i tion can eit her [ n@l € d ithin (includi

ronhh S ISRHP eér*“‘ﬁl HieeutE OfYaé’S?Pér OYE%% Bhiid §sedecithin (including

hydr$§&laﬁﬁﬂ0®9§@ﬂsl 41 ithkSse %Bﬁﬁbﬂld@?h%%@ﬁ adrectérded il @argdiR B Mpositions
route of admnistration. In one aspect, the

and piegsperally icasnizeble basatentn i combiined; amultificasiongag olubilization

propeﬂ%egrh Q&lc?tro%erb? nado'x% 18?301%5&%% 8{%‘3&8&%’&1&% g%nﬁlrqunamost

ural ori occur
synthﬁﬁ:l siukflaﬂants @ormn)étowlgf zﬁfﬁlliﬂi«e sc@lagih}bqﬂfoﬂlﬁﬁls nwiucE‘ItBaCbﬁ:trophase and
and oleic acids, linked to the choline ester

Cen@?leb ﬁgglﬁﬁté mmagkefed %pd @Mﬁpl}ﬂ% Qoy@d’hosphohpon from Phospholipid
Gm#f c@é?ﬂﬁh& Cbﬁk&lh@ 'L']ﬁmd%ﬁgbﬁ?@ellﬂ%ngb%ﬂ 1 RON'H De ussa.

variety of Sour des such as eggs soya beans:
| eSynthetic pindplegpidse dlatﬂg}yc(:ﬂotsdnddna@dgiyd‘mlg cah;atrmy be used as
ns. of_ t hese co n char cterl zed
emul s BEige TobRYBEE: SR NS ARG Jeerdrry o B b Zegvpica

emutsﬁlé?&n%ﬁi‘d@ bt @amendt Gihica s df‘a@}"'lgﬁlcgﬂo@sastu'cﬁ’ Hs @chllauroyl sn-glycerol
sol ubi | |Zat|0n propertles tend to be broken down

(DLGnvtIg2+ Dnlﬁwns}@mlssllsgl&@tra]r\(&i\ﬁGm 2 Dipgdingtoyl- inh@lmcmels(ﬂ)PG) 1,2-

Disc SRR Sochel ERCH AR Kb TR Sich s BS Tt ARsfp P S Bpyeero-3-

phosﬁbh@tﬂl—i@ h&d %ﬂkﬁ &dt @mMPalid, by- mﬁlﬂfﬂl&iyl S9¥B/cero-3-phosphatidic acid,
sodu?nqosip ?Bkﬁg%]a)flr Srlglsptggrsoglhsonl ;;lr})fcero 3-phosphatidic acid, sodium salt-
(DSPA,Na); phosphatidylcholines such as 1,2-Dilauroyl-sn-glycero-3-phosphocholine
(DLPC), 1,2-Dimyristoyl-sn-glycero-3-phosphocholine (DMPC), 1,2-Dipalmitoyl-sn-glycero-
3-phosphocholine (DPPC), 1,2-Dipalmitoyl-sn-glycero-3-phosphocholine (DPPC), 1,2-
Distearoyl-sn-glycero-3-phosphocholine (DSPC), 1,2-Distearoyl-sn-glycero-3-phosphocholine
(DSPC); phosphatidylethanolamines such as 1,2-Dilauroyl-sn-glycero-3-phosphoethanolamine
(DLPE), 1,2-Dimyristoyl-sn-glycero-3-phosphoethanolamine (DMPE), 1,2-Dipalmitoyl-sn-
glycero-3-phosphoethanolamine (DPPE), 1,2-Distearoyl-sn-glycero-3-phosphoethanolamine
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GmbH, CGermany, Lipoid by Lipoid GrbH, Gernmany, and

EPI KURON by Degussa. Synthetic phospholi pids,
walr@estgbycerol s and triacyl glyercols al so mayPGOEUSET067155

as enulsifiers herein. For exanple, comon synthetic

(DS%’]%)O ?H§spﬁ@@dﬂcl&&oﬁ%ué‘l§§§ pb- Iﬁﬁmﬁr(y}@lsﬁ@ly&@h%&éﬁbélyeerol sodium

but are not limted to diacyl gl ycerols su
salt d3LAG R 1 D Danyrospd W sn-ghy ogee B-glhogpblo@ycerol, sodlum salt (DMPG) 1,2-

Dlmif‘lé g %%rllpf;?e{rg :—p:li np%—égi—mce%moaiu? salt (DMP-sn-1-G,NH4), 1,2-
Dlpdnn&bﬂagnoylbceﬁa 39;Lnb@pﬁdgllyc(e£3$(§)odlm QB OIHAGING), 3C1-DSstadéy1-sn-

,2-Dinyri stoyl -sn-gl ycer o- Phos phati di ¢ aci d,
glycgr@d?p gm@hpglygqmpﬁpd@)l salt (DSPG Na), 2 Dlstearoyl sn-glycero- 3- -phospho-sn-

l—gl%cae%?l%‘gwrﬁ ak]aﬁsﬁgn-%%ﬁa%f&o%p}%%ﬁ'éﬁﬁésdsu & 1,9—’D1§91%{1%%—sn—

glyckro23- Blﬁsq)ﬁamsdrmsmogim el oSN S)P Netei eghiutsified @mpeeitiol @hn be made
salt- (DS ; phosphati dyl chol i nes_such as
up of myxtpyes gf) fwforgﬁlegqlv@érpaosoh,ﬁﬁbglsh 6%:%111 Ahehqsppasdylinositols,
l;
card 0!11%11@| Ty Fdrlr(lﬁ%l% 1t: 12 Emgtle g%&égl: tﬁatpfﬁﬁg Ehﬁ%ﬁgﬁ@h@ ﬁ)sg will be useful
synthgtiz- phomaiommtdsphuﬁsnﬁ@t ycorelse h@reph c&ph mmlxe)d thrén pIIRPIY)lipids include,

e N L A2 RSSO BEp i >
oleo?hg{s%@@érbﬁﬁl I%Eﬁékg*&mlnﬁﬁuﬁﬂ §zﬁt @OPG,Na), 1-Palmitoyl-2- oleogrl sn-

, | aur oyl ycer o- 3- phosphoet hanol am ne” ( DLPE
glycero3- pil@ﬁph@glt/@ybl smn@lnyme pagt @%Nbﬂaeﬁﬁémmh&lm esophopholipids

(i.e. éjl%gpﬁlg%og)lﬁ% (§,tui11 &E‘%}hrgrﬂe?é }te%%é%%y acyl residues of the phospholipids is absent)

may bedrsElubéRalkBicts, el N6 nyasogh@tpﬁ&ﬁah@@ﬁlhme Il IR RGO PSPER-sn-
phosphati dyl cl yerol s such
glycgro- Pphesphesholigs (%lv@é’r(‘aﬂsdrl%@@ﬁﬂg?%@ﬁatglywﬁmhpwwhohne (S-
P I l ycerol,
lysoé%‘)vb u@r{]lesdarlln%% %&?pﬁlg§dhfﬁﬁldg kG %{a?z b I‘ﬁ@fl&gg gy
Di Mie asiboyt of phogihyti pide.-t3- ydigistp mochs Brmlutsidng @€ kel present invention may
anmoni um sa

NH4), 1, 2- . .
be wishiyh? Fnge 9f a'%oﬁ‘g Bil%@r%’ogt%% o@zi%?ﬁéﬁnféfé%‘)é!me% dhephosBhqlipids in the
emufsgapgré\%)a’coillce%'tr@rﬁﬁ,s ro htsa ! %Z%g 25(7 0.5%, 1.0%, 1.5%, 2%, 2.5%,

3- phosphogl ycero dium s
3%, B,5% [4% oyl 5%n- gl ycer o- 3- phospho- sn- 1 gl ycerol,

quéagle%? Béﬁ%p’tsag;}]lse%#dﬂ}c%’?ﬂp hag\%/ E%é%ﬁ%h%%@f@ﬂfcﬁ%ﬁlcﬁ can contain
phaﬁﬁgéﬁﬁhﬁﬁhéce bR es JIRE a8 ﬁé&'{iﬁ&ﬁlgeﬂkﬁfﬁﬂgoﬁhffé@ﬂg €Rlating,

be nade up of m xtures of the aforénentioned
compleagighipd isplpbidigings gwets| antioxighots ph(é@mtdmcmbm@ ipreseryatives, humectants,
srS R LB Db et ot G R EPRLEbE ok Bcompave
matédant heti ¢ phosphol i pids enmul sifiers for use herein.
Such m xed chai n phospholipids include, for exanple,
| - BRilrTeexito 20 ereapigl il off merd-v3epRbls pHo@Rb Fisaatial or synthetic

Ol‘lglgl:,j ggﬁd}nsg{ﬁ i ae'g/cceﬁf%yé,l 131';]18% 8 %va)li )l/)%seerdo ydrocar Iordsmagoql%tlc(lg&s)éarbons or
mixéxbaliphhﬁ@aidnrbmyhe Ryctrbmlycbnss ngl ycer o-

The term “therapeutic agent” describes any natural or synthetic compound which has a
biological activity.

“Irritant agent”, as used herein, refers to any natural or synthetic compound capable of

causing irritation, hemolysis, precipitation, phlebitis, or pain upon injection. Representative

classes of irritant agents include, for example, penicillin, aminoglycoside, aminocyclitrol,
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3- phosphogl ycerol, ammoni um salt (POPG NH4).

Addi tionally, |ysophopholipids (i.e., phospholipids in
wanioch2gare of the two fatty acyl residues of tP@I/US2007/067155

phosphol i pids is absent) may be useful enulsifiers.

tetrag%ﬁﬁ‘i@l Rhdto 16(698%19519&}5091&1@%&1)1’69&1 d8timalarials, antiprotozoals,
Pal m t oyl - 2-1 yso-sngl ycero- 3-phosphochol i ne

antll(eﬂlnirylgg-aﬁ@)le(m&m;tlcs benzodiazepines, phenothlazmes anesthetics, skeletal muscle

| - te yS0-Sn ro- 3 phocho i ne
relay. SEHBASp ity BITE AL SpI B e e i o g ics and
nonﬁé&dlamrﬁﬁmﬂm@qmlag&m@f B%@aﬁmoétlaml SPhahid. &I Tb): 667677, 1998.
the emul sions of the present invention nay be within a
The pepgfet ifentp i digctedste $rosp anphiphplic|os hydiophdlic irritant agents that are
cap BTN A b8 iPORTBNAILRL LS . F0Sy Bl sions are at
Paconce y meldh , abou . )’ 0.25% 0.5%
1. 0% telmS%mpboand.16férs B%ny Actdi coﬁ%ouﬂd 51941ab&f fobte formulations of

" Agueous  phase", as used herein, nean

the 1%11&0n ) H? ahzﬁpw@eqqca]@' accwaﬁa@}q sglén glbqﬁag}pllp the term “cinacalcet”
I I fq
enc i E&?&?ﬁ%@‘y‘ @11}&1&’3{1?:52% I‘f%gf,aeég ulfﬁlft g%g r?ilg ,p‘lllg%ﬁ%g%ﬁﬂ§ acceptable salts.
co ﬂirpthe>stab@ amdsmn lcainpbsidomsgpf. algfplbs;:nt arventdoti, dant sr ahdf the

antimc eser vat ctant.s, suspendi
R e s S e R R e
emuf¥idri DEaBliz Q1 nﬁranmlg@ﬁmagré Bi& sqpet 8F Wl foleraft! and'iRfoRE Sxample,

to an organic |iqui f mneral, vegetable, anim
aawe@ébﬂnﬂhbFBv\ﬁymnhatn@momﬁQHm. |nclud|ng, for exanple,

al Igfég@éb%g%@ g‘areﬁgi:ggécge az{gy'ﬁ)r gf a?r(rg T ﬂéﬁ? 8&%{ ¢afise undesired systemic
reachwr@@mabm%yﬂ&ﬁ: JheEIn ;salﬁeﬁt@peut ic agent” describes

any natural or synthetic conpound which has a

bi &logyoseits Het #1¢i ageeptableiytthp FDAg e thoseyhag e baert esed in

[

mtra"v&]io‘%{s %afe& ’1%4 @?&suz{p%kov%ﬁ b@%ﬁ‘és i?ﬁ%rags o?%@ﬁ#k{goda?@é’%k Brefnt
applp:laheﬂnlahd are Bed pBd condpidtrationjcemiphable tRelpJ’se siegtt iatHDv& approved

cl asses of irritant agents include, for exanple,
Pmﬁﬁgﬁicillin am nogl ycosi de,

|dl [

. epIﬂ og poe?x?%&)g:trs] falto[gﬁ:gétf%glsd? né%o%gfrlt? gr fadtable emulsions (other than

the dang bpn_gtio]zmdacb areagenietndlly megirdaisas safetﬂonwph aigtavesqus injections by a

ben odi azepi nes henot hi.azi nes, st het.i et a|
T e A SR A T R G S e P Sk
1ntra9@153ds Gednfhs Bgf‘ﬁt(ﬁﬁg‘re%ﬁléﬂﬁy af@bllyMafBhb&SthaNfhve been used in
nonst eroi dal anti-inflamratory agents. Brazeau G et
intragEnoud injehvarprodiged appsw(Ea by ﬂ@tﬁﬁDaﬂr a dragggulavrg apthesigshin Europe,
J apalﬁg%ﬁsgrp 1% %n% %th?alrr Jrut%galt%g%%soaﬁi Eﬂ?eﬁfé]?nrgc?alég Qfl t&lle (f)re%fr:nt application, and is

being used at a concentration comparable to those used in the products approved by the FDA in

the United States or by a drug regulatory authority in other jurisdictions.

The term “hemolysis” refers to the loss of integrity of the red blood cell membrane with
the release of the cellular components into the plasma. The resulting increase in hemoglobin
concentration may lead to a number of symptoms including fever, chills, abdominal and back
pain, shortness of breath, prostration and shock. High plasma concentrations of hemoglobin
can lead to plaque formation and the clogging of renal tubules, thereby affecting kidney
function, or produce congestion in the reticuloendothelial cells of the spleen and liver causing

splenomegaly and jaundice, respectively.
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capabl e of being fornmulated in the fornulations of the
i nvention. The term "conpound” refers to any active

W@ oovpoeHacs sui tabl e for the fornul ati ons of thePCT/US2007/067155
invention or its pharmaceutically acceptable salt. For

exapplkfitist, B8 “tesibophldbaeal gSGISCd RECHTRESS &5 al! ﬁltﬂaﬁfﬁlla)ﬁon of the vein
ci nacal cet freebase, but also all pharmaceutically

wallaod etmlatﬂcmstadi bs clininaltdbeersatins of eamlteridemeso epasiLtarghema, and a
f resent VE ion, so or.all of the.. .
tocal SmzBERE SXGther P RAH® ELeBR BB RfoBB M Bie s phimately lead
to d&t! [16¢0e HONB&E intdcRihid iditatioANcIRMIt A lifrit&Ton, 8r as a pharmacological
stabilizer, and an oil phase) are each safe, or well

respersiedyAhewein avdl dels brie ixisamppgent. abb@meé@mélebghetwmm are such
that[ doglto[ 8%%986”5 1r19t!aﬁ éﬂ“e%ﬂwhg? %'Eﬁr&{ﬁ?séérgd nttg he eﬁl meaning that the

compdiliﬂt@@i :[sﬁiéhsmﬂ @&fl‘ieﬁ aﬂﬂhﬁﬁitb@ﬂ $ntedvefioasy, aaaqcxhy lcaisblsﬁbstantlal irritation
shock in _patients. Caonponents that are "acceptabl e gg
redness

at the fyeqtion sitgy 3 evisateby. fetexpaple. Hueksned gan, %Cf%l@rskmel%
loca §U{ %é 3anﬂ{s UG 1§Wﬂﬁrﬁﬁ&\ﬂec%a%ﬂ6lrﬁlgﬁod: Qﬁvéﬁ)ugfemi)gﬁsm éth

ate of the present icati'on, and are use
subcatanaowsdnfiantmnadn.on conparable to those used in FDA
app aved product.s. speci fic. exanpl.es, so or a
He & '8 18F1“f1 WRIRR: It M%‘F%%Of( Her 28 ‘Qﬁy or may
not Ee%s&wgd Rahrel detitvieugdheAheh A€ PREBKLY regarded as
safe for use in intravenous injections by a drug

r e Bieatpgatjord undodfrswecn@miwmé thesirrithaitagantewithye bl edih ypon dilution

b
or in HH R RE Rionfsfantulr H3Fus Geti b A& RABE PeihhE B BAR 4B venous
1rr1tzld§)ﬁdndr8asb§1fdﬁéW(ﬁﬂl@blfanidal Ratation afd @ﬁkﬂﬁtoaé @ \eRposhe Athige vein
ur

FDA or a drug regul atory authority in ope, Japan,
WallAustralla and other jurisdictions as of the filing

dat[ﬁe ?ef ? tggtﬁf%%%ectagg lu% Qﬂie'r&ﬁ refaerllsdtol rﬁ(élpcl%ﬁﬂ,?ﬂfellﬁlﬁgtlcﬂlt, or

a concent 'on conp
alle\ﬁﬁtﬁﬂll,tiftsym@nmﬁsmfedlthlyom peinFRAebitis, t}iemol.jmst and pHcpiesionr
by_a drug,r %ﬁiatory authority in other jurisdictions
Thdhe & BN pien” plofsgable qraulsina fprgadatisn ”; ascuseg hergin, refers to a

systégfcé th@f‘egE Fe%ug RadrcEe HlS%Qﬂ@?f‘@gIe‘& t'hﬁ oRes ar%fe ffd&a number

onmponents into resu ting
ofynm@ﬁ&@hﬁamdmﬁ@hﬂgﬁnhwn@@ah&ﬁnﬁna¢ﬂmnwnﬁy)kﬁamtﬁnma (iv) steric

o5k SHTRLOTS, LTSNS0 LStChe UL aRdom pol,
depeiRGhon thit BtuR] FIRBERREANT SBfit RIFSesQfe RPIRAQR nikure and arise when
long-chain hydrophilic macromolecules are absorbed or grafted to the colloid surface.
Electrostatic forces are negative in nature and depend on the square of the zeta potential (the
potential surrounding the droplet at the plane of hydrodynamic shear). Electrolytes modify the
zeta potential by absorbing to the droplet surface and screening the droplet charges. In one
aspect, stable emulsion is emulsion capable of maintaining pH from 0.00 to 1.75 units of the
starting pH with the droplet size with d(90) below 1 um. In another aspect, stable emulsion is
capable of keeping its protective effect from any time long enough for the emulsion to be
prepared and to be administered to a subject in need thereof to several years.

In one aspect, the compositions of the invention are both chemically and physically
stable. A physically stable emulsion of the invention is one which can be stored under

appropriate conditions for at least 1 month without increase in average droplet size by more

-12 -



10

15

20

25

30

can |lead to plaque formation and the cl ogging of rena

tubul es, thereby affecting kidney function, or produce
w@gaesisdN in the reticul oendot helial cells oPCT/Kg82007/067155

spl een and liver causing splenonmegaly and jaundice,
thanrl%%e ‘BF EVgnee oPPhRBIsEpSationr oﬂt(ﬁ{)ﬁlgp&%%gﬁgbﬁ (c%a}es&'ﬁce) In certain

used herein, refers to an inflamation of the v
embmmenandlelz@el@ga siac beril degletyofcin emidsibn obe rpvmntonsem:ﬂon does not

incrt B PSP SR R1c 546 Mg, 25t S04 10k D L% oy d25%. 150%.

175906/ 0D ndetap B pEAB stokddetBh@itiynd Padt etdeatdN 4, e, 0am, 15, 18, or
result frommechanical irritation, chem ca

24 manghst ati on, or as a pharnacologlcal response by the

Vel"@hé’%@ cgll)‘/: gt 1L1§" LQuls H)ﬁ ?1{]{ I?‘%Eltlglg SIQ:tonte 0 Olg@h %%ceeﬂtratlon of

SI ons are suc

the actmd: t@ﬁponehf @el, twh@ng aeli mlbﬁtff&écﬁdiobmh@t cﬂqb}@ge\f@ a[b,out 20% under
nmeani ng that the conposition as delivered wh

aPPfSHﬁﬁtﬁP@f@Péan‘ihﬁP?%\ﬁ?é Ablgat Y mepslegln geitaip &H’é’@dlél%‘%?t gisedrag
condehfrhd tlh% eﬁfu sfl&«e?jﬂ tﬂt?fétsérﬂnn\%ntlsn d@%l Iﬁv b?ﬁg& b9>ﬁboﬁt%r% 10%, 15%

exanpl e ene necroti c redness,
or 2ﬂ)%amtie15apptdpnra@ staregrocsddidnatoran least h 2bBobd, 6] ©d2, 15, 18, or 24
formation, or venous enbolismw th subcut aneous
monthse | ammati on. "Pain", as used herei n, includes

bui0b e x abrdptd) s tatsté Lagisng d%hlp%%&'ﬁbHQ@f B8 chveRYorP4re TR¥le over a
not be associated with cell or tissue damage such as

w1dq)1hhg¢>®ft temperapires ieggi. t- 3 Con 4 0Ge Thelenprsetinpiof Hieiinyengipn may be

[ri a thin the vein upon dilution or
S“H? ﬁ@%?ﬂé(?Hfgxgﬁggéﬁgodstreanl If a drug precipitates
| n“Chrgy Slabiliz&NeefoAl 8RRy abenk @fat ¥EAYSed {0 thé 8fhbRibn stability by
i ncreases, due to nechanical irritation and to

incregs iR seRydY Veifigesex 8 pmong therfoplets n Fapeiampindt ¢agrman acid, a base,
ora bRﬂ(‘g@Jf‘S? EH ﬁ&%frﬁe%?%{ th%%oHI?lﬁQtI% rein, refers to

Ion, or alleviation of synptons of
| r The &rmC by vﬁﬁgh’t” rgfals elbretm ®, thlél el wegls ofirck formulatlon For example,
precipitation. The term "stabl e enul sion" or "
the teym 'y} ghphase ﬁ@rral [ tP% bysveighiqreies &9 Hie prasastion ?fotha of phase in the

whoBYiShEfiMber ei n repul sive forces exist anong the
gyo%ﬁets The forces can arise froma nunber of

solhe ésm (bno)usVan“bizéms M@atien’Tefare®, a (ingly dedeedftartbehipduitic agent
ol ventgfgrces (iv) steric forces. In

g“@aé%%ﬁémﬂgeﬁﬂhb APeRPE okHaYSi | j zed either by steric or

el qat (@l @hfuSioh RS kO me@%ﬂ%%hﬂﬂlg‘?ﬁhrﬁﬁﬁtle abAt€in®S a blood stream
the surfactant. Steric forces are repulsive I'n nature

overgrperigdiofmghen | ong- chai n hydrophilic nmacronol ecul es

are, & I‘Pa?nr zps%gct(s) bf glre%];\tfe%gortl 816 sta%lecgrlmlﬂgfogl fg’r%ulze&lons are prepared for
injectable delivery. In one aspect, the emulsions can be made of sub-micron size droplets. A
"sub-micron size droplet” refers to droplet in the emulsion that has an average diameter of less
than 1 micron as measured by conventional sizing techniques such as laser light scattering
spectrometry. In certain embodiments, the emulsion contains droplets of the drug
compositions that have an average diameter of less than 500, 450, 400, 350, 300, or 250 nm.
Oil droplets of sub-micron size are desired for the safe passage of these droplets in, the
capillary blood vessel in the circulation. In some defined aspects droplets are less than 5
microns in diameter. The compositions of the invention may need to be prepared in a sterilized

formulation. An effective method of sterilization that is well-known in the art is filtration
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El ectrostatic forces are negative in nature and depend
on the square of the zeta potential (the potentia
waeraids ng the droplet at the plane of hydr oRGRENI007/067155
shear). Electrolytes nodify the zeta potential by
thro??xsz‘?@) Q'rﬁhgrotncklieﬁ%léf BRh U rThac 8n %&@an% @ﬁl%@@i'rrféﬂtst [ droplets of the
opl et charges. In one aspect, stable enmulsion is
emubsinn @ingositiapabf e aiventipmbaierinmyekE ot 100 it lossith750.2-micron

unlt of the st rtin W|tht dro Si ze.
Contsby iRy BERTTRAR: PEaRb R EeheRy by EhERiahdghters have an
averhge diamatel 6f s theeMd@ 150,30M 78t §6.isveo,abf ecto Amom any
time | ong enough for the enul sion to be prepared and
to be adm nistered to a subject in need thereof to
se s. In one aspect, the conpositions of the
}A%%:Wgynl%%e both chem cally and physically stable. A
enuIS|0 of the invention is one
ﬁh;%%‘f @?(ﬁg?ﬂ“w&l Sppropriate conditions for
tSFfé%tté}fedlm RETFASHi t hout i ncrease in average dropl et
MCMl Megiymmhair (§3C iOaugnoglydeiifiesence of phase separation
EYPRor E@EIYOdik Bhospholigjds, elpatréfored trozs eggdenibe) . I n certain
DEZenbathyienins, the average size of oil droplets of an
TRI®&NMIr&hehadfnet he present inventi on does not increase by
d(4,3PneoliaRoabaed méde 20% 25% 30% 40% 50% 75%
d90} WP pdréaihle IrPheticle’228, a?fart?e@é)s'f%lﬁféﬁ rthzﬁ@@‘%ocﬁf éiaﬁicﬁes have a size

b 1 §,ttg{ Qgﬁl conditions for at |east 1, 2,
o R]Z 1t§§r§re or 24 nonths. "Chem cal I y st abI e"
mu

IV](% Ohs of the invention are ones in which the

gﬁ%é]r?f’l?au on of the active conponent (i.e., the drug
bei ng delivered) does not change by about 20% under

1. 2PP} Pphl RHGn SH0586ni S RHIHIIO RSt evAlua@dn bSRShtidn, PRRbAIS, hemolysis,
In"certarn enbodi nents, the drug concenfration rn an

and pam| si on of the present inventi on does not change by

ab%gﬁtl‘{q%@ﬁ g%? @ eg*s(ﬁ tg und u§tea et]ge%raé)%}te u%atfglg ag¢ utic agent

mayjeauseQFntat‘ﬂoﬂTlhBﬁlbgfas' ﬂeg@ﬁa@fﬂmle&tlst&q)aﬁi @nanjRBELS | on
agom tions of the invention are stable over a w de

e rqbpltte@ﬁﬁ)@ﬁgtlgﬂ)@gnosé offen used@gimal gnerigb for squganing formulations

asso@%@ﬁ%ht g?vc'ei]g%s 1{]1 thHVa%ﬁtt%lfpgdle’R¥aIb%H§ Is%roﬁgd%d g%grﬂ{)st convenient

arge S | zer refers
and agiable. thadiove@n!S.idpul ¢ sPHaomt ﬁmdesrﬁﬂ(@l)mkl%m I i ty by
i ncreasing repul sive forces existing anong
dr §prize éemqﬂdws eXlampisls Gap be Mcapedi i 4rg By a%lb%%%f eigger blood or

urm@h‘g dofile t{rRE afitde! aﬁqhtya?vtemtmﬁf:tl&h erfcs1oH R4 %emo globin is a good

indicator of hemolysis because intramascular hemolysis increases the concentration of

circulating free hemoglobin in the blood. Urine levels of hemoglobin have also been used as
an indicator of hemolysis, but they are considered much less reliable than blood levels.
Various quantitation methods of measuring intravascular hemolysis are further described in
Krzyzaniak et al. Int. J. Pharm. 152: 193-200, 1997 and Krzyzaniak ez al. J. Pharm. Sci. 86:
1215-1217 (1997).

In vivo precipitation. Precipitation can be tested for by excising the injecting ear vein
and examining it under polarized light. This technique can be used to confirm that, for
example, bisantrene precipitates in the rabbit ear vein following an IV injection. Small crystals
as well as a bright orange stain, which is characteristic of bisantrene, on the inner wall of the

excised vein, are considered indications of precipitation. Powis, G. et al. Cancer Res. 43: 925-
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The term "by weight" refers herein to the total weight

of the fornulation. For exanple, the term"an oil
wWebasa2fsdm 1 to 30% by weight” refers to the PCT/US2007/067155

proportion of the oil phase in the whole fornul ation.
929,108 7t &P tha! Were cBhduck@l iH$ndrRkk fCthhORere t@fefR dr® By jugular

single dose of a therapeutic agent given to a subj'ect
cannglegionaDgtior 3. epet. PbamofResi r80-8Hé%%r m " i nf usi on”

refers t method.aof putting therapeutic nts .
"1 W BePuiner B b it RET o SR ki i e
mar@BPAeEbIt & vEMebdAV@NE isAsilneie vt @RhEaRBIIE OMost of evaluations of
ornmul ati ons are prepared for injectable delivery. In

phlebitis agshised upamevispal campiigsopaph thrainipsted eaf wih shaapiected ear,

I raplets. ; -mcr Lze dr norefer.
wneBhE S SNSRI G RAES QB st BEETR e o on
veinpind @8 sarhda¢in dnMhCstber s anbasyigd vby mahy emiei €rdd used as a control.

si zing techniques such as |aser |ight scatterin
Tablg degpaizes § scalsfog apspal Gyabiation PE@H?@PS frrfbe éahmté%éaﬁd etal.J.
Pmrﬁ%ﬂﬁﬁﬁﬁﬁxﬂ&gpiﬁﬁﬁigf1? ~drug conpositions that have
an average di aneter o ess than 500, 450, 400, 350,
300, or 250 nm Q| droplets of sub-mcron size are
desired for the safe passagﬁgsf t hese droplets in, the
capillary bl ood vessel int ¢lrculation. In some

deRafifs ASPECRRIPEAD Qlangl" g%lb?%ﬁ of 8¢z of AnPdthrhdtion over

di ameter. The conposi tions D thRAEDT | 0N MY e dar
An

to e prepared—mn anobt ert+tiged or nutrat o
effective mathod of"Sterilirati on™¥at is well-kndWn

in the art ils filtragi onthrpugh an@ae M cron sizego

filter menbrlane Thus, in certain enbhodiments the
dropd ets of |the enmyksi on conposi tlioms of the i nvemoi on

In oy o " NP— P PN H e 4 " + i~ d H [l + s N D " "
ITave, ait avciiayc Ul aliet i Tt I D4I Qo0 UITAITTU. Z= 11T LT UTI

(200° nn). THus, inSxenplary, buf BRI niding

enbodi ments,| the eyl sion dfopl ebs) fave anjaveraggo
dianeter of [l ess than about| 150,100, 75, 5Q, 25 20,

15, Dr 10 nm Abbr e¢é ati ons| SBO. dddyisean oi|l MCT: yes

Ay 1

Meditmchat—(E8-—€10)—trtgtycerides—STFo—Struetured
triglycerides MCM Medi um chai n (C8-Cl10)
nop@@teH RChiigse BVRid 7ag 1YPAkntBh §SRMebhddl.dS: 161-365, 1993; Ward er

al. Prhglfme.rl{ees.d&%gﬂg,sl96991?\7\|7aerg Ie; c?ll. Bharm Res. 8: 801-803, 1991; White et al. Pharm.
Res. 8: 1340-1341, 1991), utilizes thermal fluctuations in the injected ear for the early
detection of phlebitis. Briefly, a specified amount of the drug or formulation is injected at a
specified rate into the marginal ear vein of a rabbit, whereas the same vein on the other ear is
used as a control to account for normal temperature fluctuations, and both ears are monitored
for up to 24 hours after injection. Measuring the temperature increase can be done, for
example, by a thermal imaging camera or thermocouples. In this method, a temperature
difference of over 2°C indicates severe phlebitis, an increase of between 1 and 2°C suggests
moderate phlebitis, 0.5-1°C suggests mild phlebitis, and less than 0.5°C suggests no phlebitis.

In vivo pain. Assessment of pain in vivo can be performed, for example, as described
in Yalkowsky er al. J. Pharm. Studies 87(7):787-796.

In vitro methods. While in vivo studies provide the most direct measure of the

problems encountered with intravenous dosing, some in vitro studies can be performed as well,

particularly, for early formulation development. For example, assessment of hemolysis and
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DEA: Diethylam ne TRI'S: Tronet ham ne d(4,3): Vol une
corrected nean d(90): 90% percentile for particle

war@e12e6particl e size such that 90% of parti cPEEUBNT067155
a size below this value REV: Rabbit ear vein IV

tlssu'eraitaﬁﬁg@ﬁzo\%ﬁo lchn bd Bus¥dsbd Qs @REbIY MIRERd $FHE anzﬁgnt@FtSGP 4%chnol. 39:
for evValuation of irritation, phlebitis, henolysis,

04, BX34; Bedder Al.duRentenfSct. Fistlsnobd0s B8, 1986t Rh@lepatf d. Parenter. Sci.

R b P A Bl SRRy Puhust ST AREtal 7 IR 28 g
Krz;QranlﬁﬁleﬂaNP(PhahﬁJ fGtd@n215he17,abyi t peaipitAiRsidanibe delemined in vitro
nost often used ani nal nodel for screenin

as dgseribasl iat Y dkewda ool dt g B¢l 7%;1%%%&519%% laetip hg/. Pharm. Res.
8: 8¢ §9 1@@? @Egir%} c?tﬁ F) %ﬁe{a@ur&%ﬁcﬁg@\fggﬁ:@f Fo%egigrsplgﬁﬁh \?hr.lson etal.].

conveni e

Phaith&cmo2@)uthi7as1581( 7003. 787- 796. I n vivo henol ysi s.
Henol ysis can be neasured in vivo by anal ysis of
either blood or urine at sone tine after an

1L 'nUabelﬁ YSs i BinBGidRQN. The bl ood | evel of henogl obin
of henvol ysis because intramascul ar

h erslugad bereincthe ases”dalvémondtcavhp@indys’ refersato rt:omlpaumdsghat bind to a

S N TN

rece%@@étﬁh@n bfr’%ﬂe dnbieyendheligasi £e rtﬁ&ew&huélﬁg Ealraﬁllyhﬁ@ h6rmone

han bl ood 1evel s. Vari ous quantitat’i on methods " of
“PHEa§enrctnrgl |Thesevaé@orumatlc bempdunds saragleo bagansisiered allosteric

mod %?Pr g %I in. Krz niak et al. Int. J . Pharm 152:
YgEr5 80" f@lﬁlfméﬁ Pzyzaniak et al. J . Pharm Sci.

86 Cafefihfneki 1con{pbBAds) usefuld 1ﬂ/th%?rd%ﬁﬁh¢én&1@h iuQﬂ‘ude those disclosed in, for
Preci pitation can be tested for by excising t

exampip detrpprindateny Biono ahe e 2a P29 ﬁé41561u7r$ﬂe1r22p?@7a¢312 843.354,
i | RPN t ed,t
1205 7%5‘ 23_4“’()9% 1%?322“%@52@35??&%2 g@lz P%a%f’égéé%@gsri% 1 3688 436,
1 509,a9m I 809,918, nF5a1078 \/Intemmzemhald?ubh&irwnl Ney. YoO 843404833, W&l 94/18959,
as a bri\% t oranﬂe stain, which is characteristic

f
WOGRLARLHNE 9GP ORI AL 1920 W01 54E62, WO 01/90065, WO 02/14259,
WO 02/059102, WO 03/099776, WO 03/099814, WO 04/017908; WO 04/094362, WO

04/106280, WO 06/117211; WO 06/123725; U.S. Patent Nos. 5,688,938, 5,763,569,
5,962,314, 5,981,599, 6,001,884, 6,011,068, 6,031,003, 6,172,091, 6,211,244, 6,313,146,
6,342,532, 6,362,231, 6,432,656, 6,710,088, 6,750,255, 6,908,935, 7,157,498, 7,176,322 and
U.S. Patent Application Publication No. 2002/0107406, 2003/0008876, 2003/0144526,
2003/0176485, 2003/0199497, 2004/0006130, 2004/0077619, 2005/0032796, 2005/0107448,
2005/0143426, European patent application PCT/EP2006/004166, French patent application
0511940.

In one aspect, the invention provides calcimimetic compounds of Formula I and
pharmaceutically acceptable salts thereof

R2

/

B _H_
R3—(alkyl)-N——CH
Ny
|

wherein alkyl is straight or branched-chain C;- Cs alkylene;
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exci sed vein, are considered indications of

precipitation. Powms, G et al. Cancer Res. 43:
WQ@287928¢5 1987. Ot her tests were conducted i n POHKS3087/067155

that were given he drug by jugular cannul ation. Davi o,

S. Rel Blver ﬁ@?ﬂ?ﬂfrdﬁ §-to 8'caftdnBdmsldAdwer thc\/dly}q of from 1 to 3 carbon

phlebitis. Ohe of the nost often used nodel s
akmevmbuaudeWdW&@hﬂeb7ﬂmkgﬁsamhe mmrgrnal rabbrt ear

use acc e...Mos

of Fogat RadiegneerspAsiF aEierifd Mol a0 SRS oG B8 or
cycl6ARPArbSRMind 5H&o7hEGbEL SiRbs ¥pddhallpeutiafi with &do 5

ear, wherein a specified anmount of the drug or

subsfigienslcaeh mﬁep@drm}wee&daffora tlgwem pangisting ef omtep abgykof 1 to 3
a Ve h
carb&? at%moshﬂ)t el Iﬂgloglﬁnf"of Ito us e %1215 alﬁ)(r:stlg.?éd Y@Rﬁj.}. tg% hﬁ%ggn atoms,
knmﬁunﬁﬁbeQSOacsﬁﬁhenﬁmghMbgaﬁhuﬁxahmaLum@kmhn@hheboUb@mf
in the rabbit (Ward et al. . Parenter. Sci. Techno
alkylgmidof L& 3 i@be} atomrgHE SN, lrsrﬁmre reyl @ER P aﬁebemroame{ower
hydI%lzx?’/laﬂ(gl of f{oeﬂqggﬁ%l §%fé1§ éﬂﬁqgg&l?déloﬁ% 1 3@%%? garbc’h?g rns ora
pharRhaeutickidg acd@ptaBR kaB@redt991; White et al. Pharm Res.
8: 1340-1341, 1991 utilizes therma| fluct atrons in
t h& Rt gl 35‘?6 r%rmrlrretlcemlgpuagfeekr 61?1358‘? B prRougds of
ForrBilh #f And pHarSReGtEA I BhcadMMNt sAfs chdigorddr ug or formul ation
is |nJected at a specified rate into the margi nal ear
vein of a rabbit, eas the sane vei
ear is used ?F allcontrlol to account Yo
tenperature fluclluati ggg_bnﬂb gar
for up to 24 hours ter injection™N
tenperature increase can be done, f
thermal i magi ng canera or thernocou Les In this
method, a tenperature difference of over 2C indicates
severe phl ebitis, an increasdlof between 1 and 2C
%%gsts noderate phlebitis, 0.5-1 0OC suggests mld
phI it"'s, and I ess than 0.50C suggests no phlebitis.

la4@ XDk Rich AeS RS A& cad: didé@nd, Rre\da¥1Pa GRficaP8hosen from CHs,
er or me for exanple, as described in Yal kowsky et

CHzél CH3CH,@hBr. L. Et@lﬂar @ﬁF&ﬂH)F 1870768:S, IQrHvCHr@H CONHz, CN, NO;,

[ pravi de the
CH3@éS%rogylo%so?rogyl pl(l) l (bt lrllfgob Ercgg)x\xj %nrﬁi ace {TP raa\giécrallos 5¢ two of X;
mayd@%’dtm fori2® ety ¢héseR f@huﬂisecscmhpﬁatmﬁﬁgar fiéll @%matic rings, and a
particularly, for early formulation devel opnent.

metipggneaigmprdicals 5 wesefkt may togedher ipsmangntity doeen fé%rﬁérgsed
cyclgﬂlp\flh%é; glrl] o SQ(Z ﬁ)?ﬁa?%?ﬁ%o %d%‘éﬁ&é%l@ﬁ (élggy ES‘F?}?& %tr?\ﬂ ?d that X, is

not a3-t-bkeyl exieat;. Sci. Technol. 40: 88, 1986; Reed et al

J . Parenter, Sci.
n ranges from O to 5;

m ranges from 1 to 5; and

the alkyl radical is chosen from C1-C3 alkyl radicals, which are optionally substituted
with at least one group chosen from saturated and unsaturated, linear, branched, and cyclic C1-
(9 alkyl groups, dihydroindolyl and thiodihydroindolyl groups, and 2-, 3-, and 4-piperid(in)yl
groups.

The calcimimetic compound may also be chosen from compounds of Formula I1I:
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Technol . 41: 37-39, 1987; Cbeng et al. J . Parenter.

Sci. Technol. 43: 167-173, 1989; Krzyzaniak et al. J .
wWeRAr448Ei . 86: 1215- 1217, 1997. Preci pitati oPCYHI200B067155
determned in vitro as described in Yal kowsky et al. J
. Pharm Sci. 72: 1014-1&&7, 1983; Davio et al. Pharm

Res. 8: 80-83, 1991. Phl¢bitis can be nmeasured as

di scussed, for exanple, 4 Johnson et al. J . Pharm

Sci. 92(8): 1574-1581, ["2008.

conmpounds As used here\}z\,

conpounds” refers to that bind to a cal cium
receptor, and induce conf gfrmt i @nal change t hat

reduces the threshold for calciumreceptor activation

by the endogenous |igand Ca2 t her eby reduci ng

paraé?#roid hor nmone "ETH'% cretion. These

caPRy RrrRRrtciinishiable sAtsPes%be consi der ed

al lypstegs-i ¢ nodul ators of the cal ciumreceptor.

Cal ¢ci m meti c conpounds useful in the present invention

i n® iyt hui@éttdégab/béle@rqcm:lyh onbssixegheseropyal plp epntoalkyl, or

at ent 37,237, 657,029, 724,561, 787,122,
S“bsggl??“g“s‘/f,i\éoa&@’g’, 354, 1,203,761, 1,235 797, 1,258, 471,

1, R7% 8B%.orha®8ky?02, 1,284,963, 1,296, 142, 1, 308, 436,

1,509,497, 1,509,518, 1,553,078; International

puB’ icHt 2lbH. Noloalo1n3/ 04373, WD 94/ 18959, WO

9541 1 7, WD 97/41090, WO 01/ 34562, WO

Olgé%%g?lkﬁgog%ﬁ%g, WD 02/ 059102, WD 03/099776, WO

038998 1tkesNO sQAd P TRDBY sHIE:10d F108¥B6 ZroupofdistiiRetalkyl,

WO 06/ 117211; WD 06/123725; U.S. Patent Nos, d d
subsgtigegalydgalkexyz gubstigyed alkgey halpgen.sCoed) GdgChg -BB15EEUMR
NRGLEINRER!, RROGLAAR'RE of [9RASLO) @211, 244, 6, 313, 146,

6, 342,532, 6,362, 231, 6,432,656, 6, 710,088, 6, 750, 255,

6, 808 ©36 sutwfindd] 498 he@yakyelyB agbstindedhSeroPadlglntycloalkyl, or

bABg‘I%(J/ catign Publication No. 2002/ 0107406,
SubsHH%s 06 &, 2003/ 0144526, 2003/ 0176485,
2003H089940depcRAMHOAOGEIbr rRRAAPOTT619,

2005/ 0032796, 2005/ 0107448, 2005/0143426, European

patatht R aipphilenenilentlyPayl. RO 6000488y, @ katerhcysatlalisyl, each of
whid B ARG B s RS ARR o onl i SR B0 the growp
consiMiiak [HA ekl haRigkry, hARARE!, Al ys@lahs, dnderieef

[1y. Calcimnetics
e tiermpital ci minetic

each R° is, independently, alkyl, haloalkyl, phenyl or benzyl, each of which may be
substituted or unsubstituted;

each R% is, independently, H, alkyl, aryl, aralkyl, heterocyclyl, or heterocyclylalkyl

wherein the alkyl , aryl, aralkyl, heterocyclyl, and heterocyclylalkyl are substituted by 0, 1, 2, 3

or 4 substituents selected from alkyl, halogen, haloalkyl, alkoxy, cyano, nitro, Rb, -C(=0)R",

-OR®, -NR°R?, -NRR®, -C(=0)OR¢, -C(=O)NR°R?, -OC(=0)R, -NR*C(=0)R", -NR*S(=0)nR*

and -S(=0)nNR"R?;
mis 1 or?2;
nis 0, 1or2;and
pis0,1,2,3,or4;

In one aspect of the invention the compound of Formula I1I can have the formula
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R2 H/ R3 (alkyl)-NCH Kk |I wherein alkyl is straight
or branched-chain Cl- Cs alkylene; Rl is | ower alkyl of

WO e@i12446H 3 carbon atons or | ower hal oal kyl oPCT/D82002067155
to 3 carbon atons substituted with from1 to 7 hal ogen
atons; and R2 and R3 ar@_i ndependent |y sel ect ed

lic aryl o cl oal kyl

nmonocyclic or bicyclic ca @ s
groups, having 5- to 7-ne . ] rings op Iy
substituted with 1 PSSt 6 @
i ndependently sel eg 'ron1the group con i ng of
¢ ar bon at ons, | ower hal oal kyl of

| oner al kyl of %
1 to 3 carbon &éms sUbstitut ed with 1to 7 hal ogen
atons, |ower alkoxy of 1 to 3 carbon atons, hal ogen,
nitro, am no, alkylam no, am do, |ower alkylamdo of 1

to_3 carbon tonB ano,

caBBR CLfgHeIcgURS %%qﬂasz%v fﬂﬁﬁ#d&ﬁrqn %Veéﬁ%ﬁ?%ﬁa v
atons, and | ower thioalkyl of 1 to 3 carbon atons; or
a pharnaceutlcally acce table salt thereof. In another
aspect, the caIC|n1net| =epnpound can be chosen from
conmpounds of Fornul a Ik ang pharmaceutically
accept abl e sal ts thereofy wherein: X1 and X, which

may be identical or diffe ¢ eachh a radical
chosen from CH , CH3O Crg >T€%, F, CF3, CHF2,

2, , NO2, CH3CH2,
| ,Rf-butyl, acetoxy,

CH2F, CF30, CH3S, OH, CHEOH, X
propyl, isopropyl, butyl, iso

and acetyl radicals or two crza nay together form an
entity chosen fron1fused cycloallphatlc rings, fused
aromatic rings, and a nmethyl ene dioxy radical, or two
of X2may together forman entity chosen from fused

quha%mcﬁw&taﬂlaf apepgdle yalfs éltfr%ﬂfowla%rm@ rings, and a
______ %%g&gﬁgi %5F&§§%b0&yOVIded that X2 is not a
| cal ;

R is R

R’ is C;galkyl or C;_, haloalkyl;
R’ is H, C;_4 haloalkyl or C,_galkyl;
R*is H, C_4 haloalkyl or C; alkyl

R’ is, independently, in each instance, H, C;salkyl, C;.shaloalkyl, halogen, -OC;j_salkyl,
-NR?R? or NRC(=O)R%;
X is -CR’=N-, -N=CR"-, O, S or -NR*-;

R®is RY, Cjhaloalkyl, -C(=O)R", -OC salkyl, -OR®, -NR*R?, -NR*R®, -C(=0)OR,
-C(=0)NR"R?, -OC(=0)R", -NR*C(=0)R", cyano, nitro, -NR*S(=0),R° or -S(=0),,NR°R?
R’ is RY, C;haloalkyl, -C(=0)R®, -OC ealkyl, -OR®, -NR*R?, -NR*R, -C(=0)OR",
-C(=0)NR"R?, -OC(=0)R", -NR*C(=0)R", cyano, nitro, -NR*S(=0),R° or -S(=0),,NR°R?
or R®and R’ together form a 3- to 6-atom saturated or unsaturated bridge containing O, 1, 2
or 3 N atoms and 0, 1 or 2 atoms selected from S and O, wherein the bridge is substituted
by 0, 1 or 2 substituents selected from R5; wherein when R® and R’ form a benzo bridge,
then the benzo bridge may be additionally substituted by a 3- or 4- atoms bridge containing

1 or 2 atoms selected from N and O, wherein the bridge is substituted by 0 or 1 substituents
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n ranges fromO to 5, mranges from1 to 5; and the

al kyl radical is chosen from Cl-C3 al kyl radicals,
waokioch24as® optional ly substituted with at | easPCDHg2007/067155

group chosen from saturated and unsaturated, |inear,

Riapatedn caigyclic d - C9 al kyl groups,
di hydr oi ndol yl™ and t hi odi hydr oi ndol yl groups, and 2-,

B is, indepeadpitiyeatied¢h imptphcey b GhshaldikyloalChisalikyiet i c

1ygo! d | b h f d f F |
RN pseniitnatet Buted ond ragr Bt tol of o sttt
whgigidl 5-RE 6 Sembyied rigd hsteldcytie@odtaiting NEt &F PaYEHk ¥élected from N,

substituted heteroc C|K|, cycl oal kyl, or substituted

S Gyl Savithno it giaal X hotopd et R FonF and Sy hesekythe phenyl,
or I kyl :» R4 | - Lkl ., or I X
el PR rs i Ballbr S Y. 1, Pon SRR s BRE ot 1ot

Ieopeh SCi_gloafkydl-Ry; salBubsfant uhedital; kyl , al koxy,
substituted al koxy, . hal ogen,

-CQ(=0)0H, -CN,
Réﬁms@%)lﬁmy, at%@é@ym%ﬁﬁkycﬁ QR@%&WWM ordenzyl;
RA.C(; = : LS St I
ROSigithaGtly. Ryl iRlafte, (RMASAMM bfilh RI0thayl or p saqurated or
10 wuhstatedui-ea emembalel ying he@odryBa costainimgl bPeordeatdiy selbted from N,
| kyl. or. hal oal | ;. each Rb is, independentl] aryl ,
Gy, Wen fa e Shei2 AR Cptoms tEekd SOPT iy . Waadi g Ciosalkyl
MhehvEmyl, Qﬁpﬂ%ﬂﬁ%ﬁthieie%cﬁlgle%re SibREtutddyes 10y, 38 4 ub3tituents

substituénts selected fromthe group consisting of
wlekted frama Cogadkyl, haddgeal Ky bhalalkbxCieylémo cyamedindinitra R, -C(=0)R°,

R0y R eRPOAR Vo2 g MBI RIS "
15 WrESLs ), RObed;S(20GINRR? sd | ndependently, H, alkyl,

aryl, aral kyl, heterocyclyl, or heterocyclylal kyl
mis1or2

or a pharmaceutically acceptable salt thereof.

Other examples of calcimimetic compounds described herein have the Formula V:

RZ\N/ R’

H
RR\W///A\\\///N\\]Y//N\\\‘
R, 0

\Y%

20

R; and R';, which may be the same or different, represent an aryl radical, a heteroaryl radical,
an aryl or heteroaryl radical substituted by one or more halogen atoms, by one or more

25  hydroxy groups, by one or more linear or branched alkyl or alkoxy radicals containing from 1
to 5 carbon atoms, by one or more trifluoromethyl, trifluoromethoxy, -CN, -NO,, acetyl,
carboxyl, carboalkoxy or thioalkyl groups and the oxidised sulfoxide or sulfone forms thereof,

thiofluoroalkoxy groups,
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wherein the al kyl , aryl, aral kyl, heterocyclyl, and
het erocycl yl al kyl are substituted by 0, 1, 2, 3 or 4
waustnueent s sel ected from al kyl, hal ogen, haP@EUE2007/067155
al koxy, cyano, nitro, Rb, -C(=O RC, -ORb, -NRaRa,
or R} Nﬁﬁﬂ%ﬁ fornwi®) eRearbof bR tNRvIﬁB@they FeIFRRG cycw ﬁ%ﬂgﬁlg
S(=0 nRc and - S(=0) nNRaRa; mis 1 or 2: nis O,
lor 2, and pis 0, 1, 2, 3 or 4; In one aspect of
the invention the conpound of Formula Il can have the

t hereof, wherein represents a doubl e
s bonad=/R1 is Rb; R2 is Cl Sal kyl or Cl-4
haloal k§i ; R3"is H Cl 4 haloalkyl or ClL 8 alkyl; R4
is H C -4 haloal kyl or G -4 aIkyI R5 is,
in wbqﬁeﬁpreeggeﬁsglﬁtls ¥isi ggegb:oaﬁll%h I(@t %rrlﬁlieh an b esﬂgrln@/)gén or sulfur atom,
R, alNR&G(fsf), Rdlth %eln&rog@ﬁ@wﬂ‘l to WhEEBd:y, ar€linkedQh sathiidekd heterocycle
when is a double bond then Y is =CR6- or =N- and Z is
contaigtpag= @S cagpon atgpg opfenpllysubstistag br ope AUMmPridineyr pisbranched alkyl

TRl il PO o SR By S s forver

heterdNRRailitsef GEmE@oPRGhal lyGubDtINBA Rey, a ra@IchFR) )RGyhich Rs represents a

hydrog%%%%@%ar Ofy Pqnghﬁ]alf;ﬂﬁﬁ(gpgaé:gagﬂl)mg é?md) t@é carl&g atoms,

u X y O ORC, - 0) NR aRa,
Optl@{%}és bRt b'\?ﬁgﬁéllﬁ@ %Oll\%cyaﬁg&éar}l 2 ro, - NCR:(aS( ):O) mRc or

or Rs Sqd:E)ZMRmayche tRﬁsaarmjorRHff@r@g‘etdp@eyseﬁm Imydeiogen atam, a linear or

- sat.ur,at ed. or tur bri dge con ng .0
brangh AN T 2B 00 T & GraPonei e SnGTRT bRt b 2 hydrony
orﬂﬁBQ&ﬁih&ﬂ@Hm%ﬂﬁn DI k§lgQaribsn awhst i tuted by 0, 1 or 2
substituents selected from R5; wherei n when R6 and R7

R; r¢psesents agbiazelyb oxargpdyl, benzothlazolyl or benzoxazolyl group of formula:

R

~g

in which B represents an oxygen atom or a sulfur atom, in which R and R', which may be the
same or different, represent a hydrogen atom, a halogen atom, a hydroxy radical, a
trifluoromethyl radical, a trifluoromethoxy radical, alkyl, alkoxy, alkoxycarbonyl or alkylthio
radicals and the oxidised sulfoxide and sulfone form thereof linear or branched containing
from 1 to 5 carbon atoms, an aryl or heteroaryl radical, an aryl or heteroaryl radical substituted
by one or more groups selected from a halogen atom, a linear or branched alkyl radical
containing from 1 to 5 carbon atoms, a trifluoromethyl radical, a trifluoromethoxy radical, a -
CN group, an amino, dialkylamino and -NH-CO-alkyl group, an alkylthio group and the
oxidised sulfoxide and sulfone form thereof, an alkylsulfonamide -NH-SO,-alkyl group or by a
morpholino group,

or R and R' on the thiazolyl or oxazolyl group can form a saturated or unsaturated cycle
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then the benzo bridge may be additionally substituted
by a 3- or 4- atons bridge containing 1 or 2 atons
waedgazads from N and O wherein the bridge i s PCT/US2007/067155
substituted by O or 1 substituentsselected from
com%%mﬂ@bf‘ﬁ{ét’coﬁz@rﬂsﬁﬁg oh8 @?%F@@ﬂlk‘nﬁﬂly albsBRe HeRsbabRS, H
~hal oal kyl i's, Tndependently, at each
oraph@nnmﬁﬁmabhemypmbbenhﬂkxaﬁaphthyI or a saturated or

t -
oS e b les s R MR o A ThoF R s s (13-
beniM}hﬁ]zdllQ YIRI &3] Bttﬁ &y@ﬁoﬁﬂﬁl@i%&ﬁi&ﬁ&ﬁ&h?bm Gh@NA(4-(2-((((3,3-
S, wherein the en benz het erocycle are

dipheqitiBropyl2ed- myrpdxohuyl)@hﬁ}angn@eﬁbpnxlm@ EaithigeddHf r om
yl)pl% al)%le?ﬁﬁnesug%hgrg%g orglé engé‘uti% ly acc%aBleaSailfﬁlllse{r%oﬁzzno
cyOthéckxdplanad di@lhumpditewhpmdbﬁmayﬂthm Rdrhsla VI:
i ndependently, at each instance, H C al ky!, phenyl,
benzyl or a saturated or unsaturated 5- or 6-nenbered
ring heterocycle containingyl, 2 or 3 atons sel ected
fromN, Oand S, wth nofe than 2 of the atons
selected fromO and S,/wherein the C1- al kyl , phenyl,
benzyl, naphthyl and Heterocycle are substituted by O,
1, 2, 3 or 4 substi sel ected fromC a cyl,
hal ogen, C1-4hal odf| kyl , al kyl , cyano and nitro,
Rb, -C(=ORC, - , -NRaRp, -C(=0 R C,
-C(=O NR aRa, -0OC( < NRaC(®Q) Rc, _RNRaS(=0) nRc
and - S(=0) m\RaRa; ()
pharmaceutically acceptable/sat thekeof. O her
exanpl es of cal ci minetic cpnpouRtds descri bed herein
have the Formula V: Rl and R 1 which nmay be the sane
or different, represent an aMil radical, a heteroaryl
radical, an aryl or heteroaryl radical substituted by
one or nore hal ogen atons, by one or nore hydroxy
WmcH%£UpS by one or nore linear or branched al kyl or
oxy radicals containing from1l to 5 carbon atons,
R! 1sbpheoyb benzyhoaphthyl drlasanoared bytinsaturatéd Srosrdiveicbrred he@Nycyclic ring

N T ——
fron{W@teahﬁ &f wheRiOhE pRERA] %9%;»’1 ﬂi&ﬁﬂﬁf oPﬁetEﬂaC glg 4r@ 'élmstltuted by 0, 1,

he carbon atomto are a cyc e
2 or gfsubssitwanitsaseldcredvibing ﬁilﬁalkflphégm §1ahaé®ahlgsﬂe(}£bnseﬂkyh cyadid and
.. - group, an oxygen, nitrogen or sul fur atom
nitro;
R? is C}_galkyl or C;_shaloalkyl;
R’ is H, C;_haloalkyl or C;.salkyl;

R* is H, C;_haloalkyl or C,_salkyl;

R’ is, independently, in each instance, H, C,_galkyl, C;_shaloalkyl, halogen, -OCj_salkyl,
-NR’RY, NR*C(=O)R?, substituted or unsubstituted pyrrolidinyl, substituted or unsubstituted
azetidinyl, or substituted or unsubstituted piperidyl, wherein the substituents can be selected
from halogen, -OR®, -NR*R?, -C(=0)OR’, -C(=0)NR’R?, -OC(=0)R", -NR*C(=0)R", cyano,
nitro, -NR*S(=0),R°® or -S(=0),NR*R;

L is —O-, -OC_salkyl-, -Ci_salkylO-, -N(R*(R%)-, -NR*C(=0)-, -C(=0)-, -C(=0)NR'C _salkyl-,
-Cpealkyl-C(=0)NR’-, -NRC(=0)NR™-, -NRC(=0)NR‘C _salkyl-, -NR*C(=O)R"-,
-NR*C(=0)OR‘-, -OC_¢alkyl-C(=0)O-, -NR*C}_¢alkyl-, -Cy_salkyINR", -S-, -S(=0),-,
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Rand R2 form with the nitrogen atomto which they
are |inked, a saturated heterocycle containing 4 or 5

W@ 2000024463 ons optionally substituted by one orP@DDg£2007/067155
| i near or branched al kyl radicals containing from1l to

_NRS(Ca5.PeRn- SngEglN (R92i d heterocycle optionally containing
a further heteroatom itself being optionally

Cy is apsttiatly pethllysatratedipoaisamBatedSBhmerhbdred n@poca@hn,t(slémembered

ato ar._or hed a r adi
blcyg%chto ﬁaerplg%ﬁ? Elctyghc‘sru&%F%s G, gﬁ%ﬂgg S}gbﬁ%lil 8 fiy?carbon atoms
optiSial§ ihdiudifg 1 ByhetdtoabkXYmBfhiocFeNd, A hétai@h©asif Bicydi, N9
R 2, which may be the same or different, represent a

hetefppifaigé ﬁ‘l%b@nané Whieprs pacrringrafiehit: yskeyn isrationally substituted
1nde§gxgit ?tl éan% %p}n]olr]é %lbgtlt%gﬁt? Ui Fk’ ()é))&?fgglkgpidé olFa%Alg%l halo%en cyano,

rox

mtro‘ t(om Jallt;@ &Rfaf‘ DOR‘GIEONR? , -RB=0 gPR € SERBNR*RNi-00H-G)R,
Qenzot hi azoI yl or bg:nzoxazol yl group of

-NR %(F@Ra NRAS )R & SEdPediRs an oxygen atom or a
R 1%%b%#?1}§a6%ly s Bru i 4 ﬁsﬁﬂ%tcﬁrﬁ S\MHn‘P&rMOPCECgFI% 6> A fembered

erent represent a ogen atom a ogen
bicyalﬁco mr 7d dhyenloocyd tragcliating aystemil fthaiong sstemy formadiof edrpomatoms

opticy s iSFI G b PO PRES i B e ot Btarkiopmedt Bierdics it -9

hetefdatJn%xlE dyand asuhieRgn EQNMANS ROfind LREA ls%pueﬁﬁnﬁﬁ%@muted
containing fromi1 to 5 carbon atoms, an aryl

mdeh@tdentbjamth onadi owie swbﬁtltamyts 0HE - kﬁék}ér@a«hyloaﬂﬁh |h@h1lgen cyano, nitro,

O RO DAL T O R PRIES . P AR ™ Nrec0pRe

_NREngO%Rﬂd}gstzrc@gNkaRi) 5 carbon atons, a trifluoronethyl
radical, a trifluoromethoxy radical ou?, an

R* isaiidependgndy. iy pachiipsansadt. NHbealiiyky - 6gl|l<®h 6.1- 6§heny » Crgalkylaryl or

aryl(?l I&}ﬂ}@hl o group and the oxidised sul foxide and sul fone

‘hereof, an al kyl sul fonam de - NH SO2- al kyl group

R’ igtindeperaienty, p\he:hdhrlﬁstg{dau@l satityl FC amdloRkyDphéhe, Helhigzodphthyl or a
or oxazolyl group can forma saturated or unsat ur at ed

satu %dla%pliagi%rﬁg oy p- rﬁggbeémtp@pﬁélcdﬁg @ptaygpg 1, 2 or 3 atoms selected

fron‘pﬁt O%é's' %1&3{3%6%312&213% gtﬁt?ﬁ LA YR ctel Froftn O and S, fwhereln the phenyl,

armaceuti c e salt thereof. Specl
benz@fi{,alap]hthsl afhecadayicht meg ae: substpoed ds Oof, For duibatitdents selected from

incl 3 , 3 .
Cr- 64&@@2@%&%@?&4 %Fi"jylr 3Lkl SRNAANGSES ) -1 - (2- (4- nor p
R¢ 1§19{deﬁéﬂd)e§ttl§ﬂ)élt SahEAsARE, O Lafkey( %1(4(1516311(?1' phenyl or benzyl;

di phenyl propyl ) (2- (4- mor phol’i n et hyl') am no) car bonyl )

R" i iridepyndendy.tah pachghstanceyH) ﬁh@ﬂiwl)(dmaﬂ@nﬂsnlhefnah &aizie, rophthyl or a
satu&?e%%%%%%ura&%@ Yr gcn(l:eergbergc! ﬁetg’r%lc:§/clft: pnelg g(())r];talmng 1, 2 or 3 atoms selected

from N, O and S, with no more than 2 of the atoms selected from O and S, wherein the
Ciealkyl, phenyl, benzyl, naphthyl and heterocycle are substituted by 0, 1, 2, 3 or 4
substituents selected from C;ealkyl, halogen, C;_shaloalkyl, -OCj.salkyl, cyano and nitro, Rb,
-C(=0)R, -OR", -NR°R", -C(=0)OR", -C(=0)NR"R", -OC(=0O)R", -NR*C(=O)R",
-NR*S(=0),R and -S(=0),NR*R?

mis 1 or?2;

nis1or?2;

provided that if L is —-O- or -OC,_salkyl-, then Cy is not phenyl;

or a pharmaceutically acceptable salt thereof.
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O her exenplary calcimnetic conmpounds fall within

Formula VI: wherein: Rl is phenyl, benzyl, naphthyl or
wa2@®atdes ed or unsaturated 5- or 6-nmenbered PCT/US2007/067155

heterocyclic ring containing 1, 2 or 3 atons sel ected

framdiic & @slesof dMhipdu® ST fmbhA %cﬁtie sm (@Icﬁgﬁo 5-(((-1-

selected fromO and 'S, wherein the phenyl
pherryéqa}nylmmng)rndﬂatlmhocybﬁfmethylﬂigtlsaK@O@@bﬂloxamtdedarbyN{IZ chloro-5-(((-

2 qr b ected fr k hal o
torga D SR Rend Fr Y e a e o B SE any aceeptave
salt Géredal kyl or Cl 4ha|oa|ky| R3 is H G -4hal oal kyl or

Cl-8al kyl; R4 is H, O__4ha|oa|ky| or C_8alkyl; R5 is,

In omqn@@%n@@wnymetlﬁcmnﬁnwa@dé chigroghengHipkgipyl)-R-m-methyl-3-

meth%xgé%z?/ﬁl?l {fé/ gCl hﬁl Y ptg% egal%%m’m tic Rgﬁgf)m% g (@)(ﬁ%thyloxy)

unsu PYrro
4'-(t8fbsbirethy®)d , D‘tblplmybswlwleﬂ) aqﬁém}dbthyﬂa,deS (Compound A). In another
substjituted or unsubstituted piper

aspegly B Slciigitis cempopl @él%bNe(&ﬂmewwévb@ éﬁtrlﬂu@:qsnethyboxy) L1-
blph?ﬂg?ygné)e%{‘)q)é%@hthﬁ%ﬁy@%@ﬁlﬁ%ﬂ %019(1%)(: In another example, the

NRaS( =
comp&(rd@p (INIRa]RC{(6—Lmé:thylo@),—él'—(Gfﬁluomhleﬁlﬂ)oxyﬂ lablphél@l -3-yl)methyl)-1-

pheréfil(t%h) gnllqgg @n@%&j&iﬂl@o@?r Ekﬂpﬁ&& j:(Nﬁp%und is (IR)-1-(3-
ﬂuoro@@(l):@)(uﬁ(rqg&6@§r}§¥ L(trlﬂud}gﬁ%zﬁ))f@ ‘b,lphehlgaﬁérﬁ@eﬁﬁl)@fhanamme

-NRdC _6al
(Com@;und I3 :I@)stﬂ.l anNRg&x;a@ph: thyrco.ng(orl@j nsM(lRa)l =(3- ql)}orp;gheayl) -N-((6-

anefgbiPeatiBiostemu T EHS R B HRR RN FRin Pompqupa B 1 s

anotH&TER@MBR, thel coMpolifd Tsi (NR)-BY &1 LAyl-BhS- (Erﬁfﬁﬁ)r@ﬁéth?l)pﬁdﬁfyl)ﬁld{ indol-5-
of carbon atons optionally including 1-3 heteroatons
yDmethybphabgrylateanamige (§emeoyad brsIn anoficg peimple, the campound is (1R)-1-

(6- (rﬁ&hglogg); nhlﬁorh{nt ﬁ%@ %ﬁryh@x{}gg‘é‘ﬁf (?Rz—lﬁﬁlgglg[eﬂﬁ)g)%tﬁ{nyia%ne

(Compdundame Saill anokter sxﬂaﬁplaﬁyue)ntp@u@d 1sF(6R)4N=qalcﬂq1dro 4’
O hal oal kyl , hal ogen, ano, nitro,

((trlfhmparpa thy Nﬂ@@(&@ph@p}/l)m gb)ltgl?nephthé(: _@) Nha 1ne (Compound H).

WhlIe%seq)Bi Gunds %te@lg‘é’a R Shato fs, ‘?trshoﬁﬁ‘bg)uﬂh@@t%gd that the
artl ally or ul Isy saturated or unsaturated

1nveBt-1(81 ¢mmimpletlds bothalbe/Blang the6S diantmemipesrand also mixed R/S enantiomer

preparations of these compounds. The emulsions of the invention can this be prepared using

one, other or both of the R and S enantiomers of these specific compounds as well as other

compounds of Formulae I through VI.

Calcimimetic compounds useful in the method of the invention include the
calcimimetic compounds described above, as well as their stereoisomers, enantiomers,
polymorphs, hydrates, and pharmaceutically acceptable salts of any of the foregoing.

Calcimimetic compounds useful in the present invention can be used in the form of
pharmaceutically acceptable salts derived from inorganic or organic acids. The salts include,
but are not limited to, the following: acetate, adipate, alginate, citrate, aspartate, benzoate,
benzenesulfonate, bisulfate, butyrate, camphorate, camphorsulfonate, digluconate,
cyclopentanepropionate, dodecylsulfate, ethanesulfonate, glucoheptanoate, glycerophosphate,

hemisulfate, heptanoate, hexanoate, fumarate, hydrochloride, hydrobromide, hydroiodide, 2-

hydroxy-ethanesulfonate, lactate, maleate, mandelate, methansulfonate, nicotinate, 2-
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bi cyclic, or 7-14 nenbered tricyclic ring system the
ring systemforned of carbon atons optionally
WO p@7aghi4ng) 1-3 heteroatons if nmonocyclic, 1-6 PCT/US2007/067155
heteroatons if bicyclic, or 1-9 heteroatons if
napﬂtﬁdl&ié@ﬁﬁ&)atea BLal¥REs£nBa@ a5 ihAR %e?sfulftatéeﬂﬁh&gylﬁﬁbﬂo%me' Picrate,
optionally substituted i ndependently w one or
pivagitdh prapiera, salg:fyla@ sgca:iuh@¢,,sulf}1te,4thlata¢ralth¢y¢yanatgj tg@dat,e mesylate and

undecéa a% dgght h Oér&%o&dﬁﬁ? g‘ﬁdnve Ra%;i%eNRd gﬁg@gaﬁmh as a carboxy

group W@@@m%[ﬁﬂla%acéflcﬂmmle KReltsifoy thb @Q@Bﬁfﬂ Rjblaye wall known to
each instance, H, C “hal oal kyl al kenyl

thosgyskitled iythe pifland inchidgl for examRigy alk%;ﬂea &:lﬁalmcﬁéﬁb,rﬁ!@fﬁpmlym
quatgllna a%llqmloﬂl %h}a%??ns 3(.?1d-t§§ Fur a?r%éidﬂn)%lalo&a% es.of hg]@fﬁlacologmally

a sa unsat ur at ed
acceﬁt-amm ésbehﬁfre aod Befgle(ét k. rng%mnt $¢ineard, 19772 Iﬁrceﬁaln embodlments
atons selected from N, and S, with no nore than

of theig BRI Gt é‘éfi@ﬁhlPFlé‘?rﬁ@ wHa Oémemﬁl@?%hlfﬁntcr?éldp%@rhﬂused A skilled
artlsgl?%ﬁ & urfdBRELAYhat 1139&18{150 Sﬁéﬂaﬁe% l'ikgf ?[EﬁlaﬁHﬁ]ssc;f* tflginﬁfgntlon could

1, 2 or 3 su stltuent om C b6a
diffein dleptgldm g ddlthd bafthgl rhytbrial(©@, aahk yérsucfreabasandh hnsetmﬁhods are

is, independ at each instance, Q‘al kyl,
dﬂ“@%‘ﬁﬁ%? ﬂ‘“%%@WWesor benzyl; Rd is, independently,

at peanhe h@éét@ BE e pbselR in@dtbh; th@cal@iulfrﬁfk)élsptopmﬂ% Icompound can be
benzyl, naphthyl or a saturated or unsaturated 5-

chosgn fismrbenamidestier, O le(B- [ imghihghethyHidnkp- (InﬂQoromeelprbmyl ]-1-

amiPRENE il e D af i & hbpel ok " BRe GyRlyihefe compound,

suchm%%mﬁlc:alc&qq@Ndnd dﬂlﬂi@ﬁl@&yrhetﬁﬁlﬁs{ﬂl@érﬁ&& eXCb&indfagious forms such as
substituted by , 3 or 4 substituents sel ect ed

amofphens @w@qr%y:rystq:}hm%@@yﬁergagqi glivarayhereafodhe grysialline powders can

e AR o B B R ol R b

partlalaﬂneﬁﬁhgl@gm\lRaRa m i s or 2, nis 1 or 2; provided
hat IS t hen ot
phg H? Fher@pugc%]ﬁgﬁqﬁtéwmwt p@&g&é]@b{néfﬂ%ptggp@tlve compound in the

comF%‘gﬁﬁ&%fdléﬁ%Qﬂ él‘él Rj%z ?Igou‘f qu? Hﬁﬁ)%up?gd: 19&,%% @szllple from

el1s N (-1 phenyl et hy
abowfimg )mzdiohyllﬁ)(b]hngngﬁ f)erﬁ abattPImBtd dboxa k¥l me af bexalvimenetic
comgglgndl\ll)-eg %ub(jeclt lin some 5 &)ects the therapeutically effective amount of cinacalcet HCI1
or other calcimimetic compound in the composition can be chosen from about 5 mg, about 15
mg, about 20 mg, about 30 mg, about 50 mg, about 60 mg, about 75 mg, about 90 mg, about
120 mg, about 150 mg, about 180 mg, about 210 mg, about 240 mg, about 300 mg, or about
360 mg.

While it may be possible to administer a calcimimetic compound to a subject alone, the
compound administered will normally be present as an active ingredient in a pharmaceutical
composition. Thus, a pharmaceutical composition of the invention may comprise a
therapeutically effective amount of at least one calcimimetic compound, or an effective dosage
amount of at least one calcimimetic compound.

As used herein, an “effective dosage amount” is an amount that provides a

therapeutically effective amount of the calcimimetic compound when provided as a single

dose, in multiple doses, or as a partial dose. Thus, an effective dosage amount of a
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| - phenyl et hyl ) am no) net hyl ) phenyl ) - 2- pyri di necar boxam
de, or a pharnmaceutically acceptable salt thereof. In
wWop®7aspert, a calcimmetic conpound is PCT/US2007/067155

N- (3-[ 2-chl orophenyl ] - propyl ) - R-e- et hyl - 3-

calcﬁﬁﬁhﬁ:ﬁl( )é@[%?&)ﬂd%ﬂ;lﬂ@%'ﬁ amdut ﬁ@@fh'ﬁﬁ req%§lpt% &k re%ter than an effective
calcim metic conmpound is N-( yl oxy

amodht-(ftthd ¢dnymruodefonykample d p}tarrpmytalgompmomm \)/hilch e pr more

t hanam ne

unit §é$a§F%a%ﬁeﬂ%1regqo&%§mste%gn etjfectlve amount FHEC con’lpound or alternatively,
a mu{ltidse 'ﬂhﬁlﬁtﬁl‘céﬂﬁiah&d[ﬂﬁidé)tro‘ﬂl in(Which bh eEFe@RtaMBuhO3Bthe balkintimetic

bi phenyl - 3- nmet h | - napht hal enyl ) et hanam ne

comp@Hige gqimngatereqi Ry gﬁ@tm@fzrl@@p@]ﬂ@n of e cepBwpeitipg Agperson skilled in
the i B POGS AT LAY Pt bbb B R R0 o wouid

also kdepegidi dnl wigstiedr ey foexalapibss oﬂth@nﬁ'@ﬁl’ﬁtﬁimd adl@in(dtéded by b3Hus or by
f.l uorophenyl)-N ((6-(nethyloxy)-4"-(trifluoronethyl)-

infusion _ pj phenyl - 3-yl ) met hyl ) et hanami ne (Conpound D). In
still another exanple, the conpound is
(IR -1-(3-chl orophenyl)-N((6-

IV. ( mB8rdaphentyof Disorddrs i f | uor omet hyl ) -1, r - bi phenyl - 3-yl ) et

P %B g%%g%&%&? Q% 8% presetrlltdln\lfE IlthIIl nlt ?st (golnltemeate ﬁf t Slx %mls?én
compbdihod¥-df e }ﬁ‘)&/!&ﬁ m3edton(thiy bd MRhARLEY LRl %9Ytlsél:l)f bIH_IlI RfBination

-5- yl)nethyl)-1-phenyl et hanam ne ( Conpound .
withgome toln gror@g@npllherapwtg: aggmﬁ@ Wmat 1$(greq uR)fuhln the treatment of the disorder

bemggr éﬁngﬁ?éry?)ﬂat}%}nﬁtf( (1}.?{)rI f1I ugagg}sé?ml)) et hanol am ne

( Conpreiay %@) tlglle 56ﬂnb12151@<5lﬁtd'f he B¥ETTnaY b QBRIIGErel $or the treatment
cnl oro -

of hﬁ%lﬂ(@t]%qr¢th§ar@¢cb$mt(ﬂyi )- obeyone 2spprich Nk is)seeandpry) HPT( [n angsher jggpect, HPT
is pr%gr%g S nPg; rig :ﬁgllﬁﬂ@f gpel(%mﬂ@goqﬁﬁh l_thas %nglﬁtqlll%%g 8§ can lt)e used for
treatgfeatbithypercdalrdeist ood that the invention conten‘pl at es

both the R and the S enantioners and al so ni xe

enkpt repi@entt diak g e minetihenePsh tiehds thorg éescrlbed herein may
be a&rﬂ}&&é@ S| &imﬁlﬁﬁldnr\)él‘fﬂ? (/ihﬁﬂmcﬁm tfis IjJI%IaQ&Pﬁﬁ[o%g ng& ht@ﬂ)lds

one, er or ot h e R an S enantioners o ese
calc'mpeblbékems (aodrﬁ[ml[kﬁts \agnvie [0 isageotieterro dorpofandly afsecosteroids that

m.met.i c COH%)OUHd

navq g F b R L RS BRE B TGNt R ologis egharion of

calcﬁlﬁ{ £1dPHBPHaGe SOABOIKMS SSé@ﬁé&fﬂs&?QPﬁMﬁ‘ﬂ@s oiaﬁltéi\ﬁ‘dllM@iﬁcme Part
their stereoi soners, enantioners

Elevny,d Lusaders gh Bom]atdwlﬁl@@mhl\deﬂabq,hsac cEpB@gnwalsiaﬂ]f uk, (ofls. )ari987
Mol NEORRBomal . B O PR RPGE 1579.3cleMte

206:1188-90, and Holick, 1995, Bone 17:107S-11S. Vitamin D exhibits a complex set of

actions and mechanisms of synthesis. Cholecalciferol (vitamin D3) is synthesized in the skin
following ultraviolet radiation from 7-dehydrocholesterol. Vitamin D2, an analog of vitamin
D3, can be ingested from the diet. Two sequential hydroxylations of vitamin D2 are necessary
for full biological activity. The first hydroxylation, which takes place in the liver, results in the
formation of 25-hydroxycholecalciferol, while the second hydroxylation takes place in the
kidney and results in the formation of the most potent biological metabolite of vitamin D:

1a,25-dihydroxycholecalciferol (also known as calcitriol).
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pharmaceutically acceptable salts derived from

i norganic or organic acids. The salts include, but are
woei7hz4ssi ed to, the foll owi ng: acetate, adi paP@&l/US2007/067155

al ginate, citrate, aspartate, benzoate,

be ﬁ“%/ﬁf&@ﬁ}u lhonale ththﬁPlbfc@fn%ouIQPﬁM§ 8¢ 8dmBEATRBE BE Example, once a

or sul f onat e, | uconat e, cyclopentaneproplonate
wee]d @d@dﬁysle ofibflaas 0. létp@l@geul dap rﬁ&tﬁr etg 1g Iaﬂ@digqpttmb aPlsrmaceutical

com oG R D BB renr haahe i Tan SRS b, AR R Eptopical,

tranddgEHHh A1 X YrbBih B Qﬁtﬂlﬁa@ﬂairﬁatdnﬂﬁhlabﬁoth&%r@‘?’drﬁtiom sdet adpositions
nmet hansul f onat e, ni coti nate, 2-naphthal enesul fonate,

may RBEIPHER - lﬁaluﬁ@éta@twep\é@mm B @mmvemé uFpmfugther descriptions of
comé Eﬁtl erﬁx:lo%g?@ g V%l%l BI s?err ?tliors)é X? kalti? %h@ ﬁpaﬁ ol%ff%r?edt U.S. Patent

cCl nate, I OCY ana

ApphasyhamﬁzoﬁﬁﬂMMam@ and undecanoate When conpounds of
the invention include an acidic function such as. a
caPBERFXGPBap, cAlHBMes ¢uprRInghdrhEas bie péminiered in combination

w1tha(ﬁ85%9fe§t9 b%ﬂ ﬁ%eﬁt?mﬁ:ﬂlﬁe tehf e rc?lggﬂl nCJ]Q légerﬁg ? isUYBbdd il WnPatent Nos.

hose s he”art an or exanple
5 685198&] 3,768,568, Bal5B 1684 89603 14a.0100M88+#) 6,0LIadEs, 643y,003, 6, 211 ,244,

031 3T AR S5 r07 P52 e dptisod Sy G o1 G382 o AP
comP&iI€ afl de@bribedl herdth 8AdBr t@éecﬁ&@"eaﬂmmﬂrﬁggc cohthoRfi AR those

enbodi nents of the invention salts of hydrochloride
embacrhmema;l ingvhadh the chlgimaisglif onised é@n tl:le traatmbet Qfslef@erczﬂcemla in patients

ed. art at_the ods _of. .
W“héjraéar% PRy Cﬁ%"ff‘%mﬁm i?lfn&ﬁ%“ ?011 ?%81%?%“&%1?%“8 E’m gmlmstered mn
comBinkfié wﬁﬁ REN ehtEopRstididtesabiioh Atht IBdsed & thd Befmentof carcinoma.
salt versus freebase). These nethods are described in

Antlﬁmma%ﬂquenwrmalwﬁﬁ%@t iy #ptdignitedds pretietiergpy.tohgmotherapy and even
surgR:ralel%g&tt 8h B¥ ﬁl%tﬁiapfﬂ rl)ﬁe 1 &i Gfrﬁg"tloﬁﬁ%ﬁ ?Jop?a% elJ: Xgents include

can OSG romci na

gemNtz(Hme( Raclitdxeh apxol®), )Seﬁlhk)ibilfcﬁ-([i {F{I)t fycﬂdphOEpIﬁ'ﬁﬁdedemdnetFI@)

1-Ian1no )r opane, ci nacal cet , and ci nacal cet
temQrstOmiAB U N BIANES. ffﬂﬁen%%laérlﬁﬁ&@ﬁ yPicahp Alngto apppbes of subclasses

t N
of agéﬁl&\’a/lg%log’s alfggratlrrlggqg%:gh A %ﬁﬁh&%ol H?{ﬂled ngofdg&@taﬁd t}féﬁrﬂeﬂgatlves,

as anor phous po ,
horneangs tied btervédsgowtietisg syatietinandloge sartdsyneofics. Ehamples of compounds

S stalline omde can be in forns including
with e TP SUEBEEN mor phs, crystal habi ts)

M X OMPBlagy Alk atlfi’g‘ R Gl FlEn Rk BB ﬁ’lgytardﬂlﬁhylemmme derivatives,
therapeutically effective anobunt of the cal ¢l um

alky} sd%vptam,-mta@aoum@s @mmmaws} fior ubpeincombarsition grigh the calcimimetic
elrnr a

COIHP{%S%IOPO eesgrlg n({) eéelln ru&) énuns_gar C}é%r thigejr, ygqgofphggp%amide
(Cytbk 21®)a fostam2dd, lW:lﬁI&lzﬁ;b @lJlIorairﬁQJdiﬂg Piobfdhgang AtiethfledBimelamine,
Triethylenethiophosphoramine, Busulfan, Carmustine, Lomustine, Streptozocin, Dacarbazine,
and Temozolomide. Antimetabolites, e.g., folic acid antagonists, pyrimidine analogs, purine
analogs and adenosine deaminase inhibitors, that may be useful include Methotrexate, 5-
Fluorouracil, Floxuridine, Cytarabine, 6-Mercaptopurine, 6-Thioguanine, Fludarabine
phosphate, Pentostatine, and Gemcitabine. Other chemotherapeutic agents that may be used
include the vinca alkaloids, antitumor antibiotics, enzymes, lymphokines and

epipodophyllotoxins that are exemplified by compounds such as Vinblastine, Vincristine,

Vindesine, Bleomycin, Dactinomycin, Daunorubicin, Doxorubicin, Epirubicin, Idarubicin,
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conmpound per subject. In sone aspects, the
therapeutically effective anount of cinacalcet HO or

w@eleen24ed ci m neti ¢ conpound in the conpositi OPCTHI20B067155
chosen from about 5 ng, about 15 ng, about 20 ny,

1RBQYpadlialBlis BGAHerPHlyHail AN TADIBY MARAH ciid DEBxyco-f
paca ouﬁpaQOarrg lsa outr128’rEH%11 about 15%5%9 aigltgﬁlt 180 yr(r:g ormyein.

Mltqmmn CZL%mragata@utlntztlferqmg (esabmlty E@Gahﬂﬁtomldabmdt Tag@side.

t d
T g omBinn ot ibas A S TR Syl Pt A e Rt surtpau e

Ethig@8lthidsol apieehyWtilhes 6T, MBdthterBhe, Pr&ERIvne A udtynddsterdie,
ingredient in a pharnaceutical conposition. Thus, a

Droppgpirieranrppiahate obgstsdaatonsnMsiestipdacetaiee FamenifamyMethylprednisolone,
t ti . ef ' f
MeGTRE35a TSR TALDYRTER B ATIRL g8 prozesrone,

Amidoglagenimidsy Bk trafiustine | Madox Progaadronditdtrt) Igeup@cﬂmuﬂhitamide
As used here| n, an " effectlve dosage anmpunt” i

Toregpifsingt andratlaqsco HiBerseants st st OF S8 ipclydle Gisplagie. Carboplatin,
Hydquﬁg{z%, lgﬁlsaé}ﬁlesﬁ?ﬁoe? I%Féé'hglt&gﬁ@%%am% Ea%ﬁgagose

ose, In nmult 0ses as a partia
Hexﬂ'rhﬂhyln&ﬂlarﬂiﬁlﬁ.ect ive dosage amount of acal cimnetic

oun udes an t less than, ual
ks A PR P DB 5P HE EORSa faeephled in the
art. }%@Hpioﬁ th@ir RIAEATRERISh i S @dsc ROPIATh {RMakdidPicGR. BN xBple, the
more unit dosages, are required to adm nister an

admeﬁﬁt@@pn vémany ahtheshempdepeapmuagdnts oy dertibadnatthe/dihysicans’ Desk

etk 90 BN anpo ot EvisRIT AR Copbinfiop Qe N 0764

1748 W8 AY; Heafi@lbshye FOMith KlifEdrperacdmefdin By redérehdtahereto.
conposition. A person skilled in the art would

undrerddidentortrratmen vethfaacadditionaldbergacutiecigant ragy ke one which
1ncre?a§ S th?]e{fgétivgng %%QICYBH%QlcalF%E)e th ﬁﬁm\%’@ tt@aq rSeEQﬁar@ is

I ons O e I nventi on are a m’ni st er
metdbolizs] oy C}b@’chlrditﬁel PiUBM2D6 VCoTadadhivemionadf tha Slmicd&feScémalmng
certain aspects of the present i nvention [

CmMUlsHE i x aeant hatinkikis BiRAcEY iBholcoiRbsrTe B0 30 s be wseful in
1ncré)clrs§1§% € n]’gé( fI tRcA18 )ﬁhl}ﬂ@tlédﬁi&ﬁ%&@ﬁﬁﬂbﬁb&%ﬁént?ﬁc‘lﬁcﬁg §

'n CO ation wt one or ot her erapeutic
ketoatgmmol(ese)rythllmtlyals (1Ha®nazxﬂe,fﬂuconazoﬂefmldtthehkfmeﬁo adfirtifteation of the

et Rl g RSP ST RS BT 2350 st s e
dosaB6 BF tHehRIRENdiRIto bBehel AR BLITEIN effective as compared to a dosage of the
calcimimetic e.g., Sensipar® that is administered in the absence of an inhibitor of cytochrome
P450 2D6. During such co-administration, serum calcium levels can be monitored to optimize
the dosage of the calcimimetic.

In addition to HPT, carcinoma or other hypercalcemia-related disorders discussed
above, it is contemplated that the compositions of the invention also may be used in the
treatment of a variety of other disorders. Kidney related disorders may be particularly well-
suited for therapeutic intervention with the calcimimetic-containing emulsion compositions of
the invention. In certain embodiments, the compositions of the invention may be useful in the
treatment or prevention of podocyte dysfunction. For example, it is contemplated that the
calcimimetic-containing emulsion compositions may be used for treating a podocyte-related

disease or disorder. In some embodiments, the podocyte-related disease is podocytopenia. In
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of hyperparathyroidism (HPT). In one aspect, HPT is
secondary HPT. In another aspect, HPT is prai mry HPT.
WO p003/12446%3 her aspect, the conpositions of the PCWEDTO671SS

can be used for treatnent of hypercal cem a. For

anoth&%f)é@ Nhe Qi‘seel'slg br dfsBﬁiePé‘e{nCthﬁﬂlfgﬁt inCanQQc%%léfiQ %&HS@I@&SS width. In
t hose described herein may be admini stered

a fultclmnbspmt, |t1mpm0tﬁevcln®mdmeae oridisonden cir n@hé@% ds elifiedengst or a

st.er ker the |ike. Vitamn ..

deerfiip i ¥ fieibtest by M AndRrchibie BF padbalst it e disorder

can by GindihhtidH $HpddeEyté Bensyty! B8 Iﬁbdlac 8GERleadisc@R0nAf Bave resulted from
i nvol ved in the physiologic regul ation of cal cium and

a pogorysptiire csea b fos prangde meghanisyritrgsspischrinig) lagk ef oxygen supply,
a to’i\; :é]lﬁ){ sa lcci-\,/gﬁ %B§+clqglolqg?céﬁls%hg ven quecleaofi of &§ ?er{tlsaftoa]ésew A ?ne%ﬂgucal
trauth@ 8/ ytddoac agertt 4 medisetonyan knf&tmrﬁlitﬂmt eddiatidh, arPipfection, a dysfunction

1860- 1865, Stunpf et al, 1979, Science 206:1188- 90,
of thgdgpmuge isgjtem jpgenetigdisarden ap opgnfaiures any ergnh trpnsplantasiop sor

0 f

urop! Cﬁl& g}é)gﬁ'?ér ?%Ect t?@?&ll& - @%%ﬁg%s@nét) es?rgée J,scl}{ e I?lﬁé t>an abnormal
exprs$sion drdbhaisinrg neplirirgpbddodi, HAM aCDAAPf Nephl, 1ntegr1ns integrin-linked

7-deh dr ochal esterol.. Vitam an anal. o of vitamn
Kinaygy SCC3d BRI GRLTIEd if PO O AUt QTP P SCb Y pLopodin. cyclin-
depdieH Rx¥As &8, ipBBScaBfxi.l hidt¥, G PPPaTRPOBC&SRIRNYddsRHin, SHM notch,

bi ol ogical activity. The firsf hydroxylation, which

SynapwpeémpHéeéh lambhepodpeadyxinrMHLRES, Ezyin, Htysfroglyeanisoh aftegrin

25hdr X | ecal ciferol,
coll i A SRRk R ahecr. MY piok 1 rA6R Affepsg.n lisrdep can be
protdifgrid, Qtidbdsi foReaimpl€ enidRalbupteNbr MhabABIGAlriaeh aP@fthdr Qspect, the
of vitamn D. | a, 25-di hydroxychol ecal ciferol (also

podaeysdisease e ke bWIal 3ropppi cal |y, the active vitamn D

o %ﬁ%g{ég KTy - effat?&j H}spfd%} %F&ay EQ bref8d gvgt%/lql(le's&ﬁﬁﬁogﬂlio\ﬁﬁ gi‘ the

0se 0 eas g per
pres&ﬁ ik@nper m)lycy%mklﬂﬁgemtsmsal conpositions may be
adnm nistered in the for mfor oral, intravenous,

i nit g%@é@p%ﬁ:mqué]ﬁlp%té* the £3 glﬁga)@pﬁﬁpntaglm qnhlblalgp compositions of the
inveh(‘(‘ir{ frﬁgﬁﬁélused' o} fh@ttfém?ﬁé?llt of 9£sc191tap@zﬁc1ﬂ &Rl a\}ds&ﬂ% caﬁffﬁghtlon is an

conpositions may conprise 5- active vitamn
impartamp @Mpbtelﬁmﬂlyfsamd)ﬂs&londﬂﬂsmmmf cdmmmfenaldlaﬂwl Two mlsstlnct patterns of

vasciy Y Ee Mg & ety e e R oo SaTo o Mert 56: 24551,

2001%0Q§ﬁlgjc%ﬁﬁnorﬁf%?§o@1%§ﬁ@lt35¥ pfAbSI ARk %a&&fﬁp@ﬁﬂsN . & Moe, S.

that may be admi nistéred in conbination wth '
Sem@telélcphrbleliﬂr I@éf8e2604)na1hgcﬂle§st wedial calhiicat@hcogrirsgnitiee media of the

vessa9R %E)I%ugcl:t%o%l Witk henopyp% trgﬁis oern{atllslg%f smooth muscle cells into osteoblast-

like cells, while the other, atherogenesis, is associated with lipid-laden macrophages and
intimal hyperplasia. Incorporated herein by reference in its entirety is U.S. Patent Application
Publication No. 2006276534. The aforementioned application provides exemplification of
methods of detection and monitoring of various types of vascular calcification. Such methods
may readily be used with the present invention to test for the efficacy and use of the
calcimimetic-containing emulsion compositions in treating vascular calcification. In
exemplary embodiments, the compositions of the present invention may be used to treat medial
wall calcification, atherosclerotic calcification, occlusive arterial disease (also referred to as

calciphylaxis or calcific uremic arteriolopathy). "Vascular calcification,” as used herein,
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5, 688,938, 5,763,569, 5,858,684, 5,962,314, 6,001, 884,

6,011, 068, 6,031, 003, 6,211, 244, 6,313,146, 6,908, 935;
W@rw7/12446%, 322, AU 1, 400, 801 and WO 01/ 34562 sPET/0S2007/067155

addi ti onal conpounds are described herein under the

meaﬁ@ﬁ)‘hhgtﬁbn %?dv&h'@r ABpdsficnUTRRHAL  utar hAut DR SEBAEE Wlﬁm
which the calcimnmetic is used for the treatnent of

PhOShPil@te) oabtekddpasiisnin pigdders el Vdycplar edidificaion epapmpmsrrecoronary,

van AF it LR B S BT TR I el Bsetpepgspterotic and

mediantanvenrtfic@ios hat is used for the treatnent of
carci noma. Antineoplastic intervention includes but is

notn thetfeptapnt of yasanler erdeifipatione Hieeplchaingiic-centiindge pamulsion
t hyr0i
comBih 3y RPN R 0l Lo, BEINIOL BP0 e puervncon

of V:{Sﬂﬁlht taxeitat{ohasakh byonts Mrehldeiduoareaiok libteftd, multiple calc1m1met1cs
. cl ophospham de ( Cyt oxan( rg), t enozol om de, or
incly IHERO §X3RRlE VArieY aphs ef dpraticst. t%eéampk FHFIMimALe

comBodhdd ek chIld ¥ %@%@@éﬁﬁe Yut FQEI mlt@@r&? th¥se é'ﬁlséé}féeﬂtlh MBr example,

gents, antinetabolites, natural products an
Eurapenn Patntdés 93RG6dands 280 d 9% leteonatdiongli FublivationgNos. WO 01/34562,

wo IHAZA P RED) BT, B0 5 SR abo: .. P oo

5,68508813 263560, kYWealii DG G 6(00PKRY I 001 (I)Bst %@9@@03 6,172,091,
must ards, ethyl eni m ne derivatives, alkyl f onat es,

6.2 1hi2e o5 B L. bfs 634,582 @3EhBH) 6HGR.60666.7H), @&&1’619@&986 and U.S. Patent

J d bed h
Avef i Rad BB iF G A PR Sl R R E eyt
calcl(n@ﬁﬁétléi asHiulde, ard HozfiB&d B einMek P iaFathul 4 OT. aRBdGibhal compounds for

1;l)obr oman, Triethyl ene-nel am ne,
use Wit étnﬁ%lﬁfﬁ ephimspplssPH e cRls miBesigicpatinigaeFulsionp nclude, for

SR SRR R g bae e S

anﬁmgﬂha&h&qnapmﬁbmldieme tha abmgssltl@mrdfmlﬁe 1anaitmg9m@nwb used to treat
adenosi ne deam nase_i nhi bitors, may

or peg)t a%%anw@@%t bowd diseass. 1r1ﬁra@8~‘rlaﬂwcééyrrdrom? a&fb P‘ihall’ 'Pf?ével disorders
such E %rﬂﬁe, lgﬁ%% RLBRHE 'cBﬁa%eﬁoJﬁo‘ﬂgﬂs‘ {Ié}%on coh , endometriosis,
Flu ar abl ne S

ate, Péentostati ne CGenti t | ne.
caus@t keema h@mm@ﬂmpahugﬁnchgahtsshmtcohwy l\tﬁe\lﬂISmductﬂulaﬂcmia

t he_.vinca a tituno antlb tics,.enz S,
nonGeiH A B SR &5 SRBERAT Gl bR Pt i SR rofunda,
pnetﬁf&ﬁé@?& J:)fst(ﬁ@esqmem@%qﬁnaﬁ&i@fblﬁ% V nbl asti ne,

Vincristine, Vindesine, Bleonycin, Dactinonycin,

Daﬂ;mﬁ]pmt@atmqmt ofbg(\mltm]atﬂdrﬂlsogqlﬂrﬁ Lﬂm @qlq:imlmetlc contalmng emulsions may
I tax

Idrugic'n aclitaxel is
be c%mgmra B\Iltzl dgg Oﬁ.g%(oa? ?t?lflj ég%mz tuﬁ?c? fﬁ; éhe trea%gg gu(f A rTye& d%Fease For
exarhplt OBY patients, with Aﬁﬁﬂpzﬂﬁinﬂﬁré@mmb}ﬁtﬁBﬁeb@ﬁtihc(l@ﬁdﬂﬁ/@é &dnl Be used to

| FN-a), Etoposide, and Teni posi de.
effect defecation. These laxatives include hypertonic salt solution such as milk of magnesia,
poorly absorbable sugars such as lactulose and sorbitol, and isotonic electrolyte solutions
containing polyethylene glycol. For diarrhea-predominant IBS, opiate-based agents can be
used, such as loperamide, Imodium, bile acid-sequestering drugs, acid-suppressing drugs in the
H2 receptor agonist and proton pump inhibitor classes. For pain-predominant IBS, methods of
the invention can be practiced together with co-administration of anti-spasmodic agents, such

as drugs that block cholinergic nerve function (e.g., dicyclomine, prifinium, cimetropiuim,

zamifenacin), agents that prevent calcium flux (e.g., dilatiazem, pinaverium, octylonium,
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The conbi nation therapy also may be with hornones and
steroids such as 17a- Ethinylestradiol,
woe@rhid4el i | bestrol, Testosterone, Predni sone, PCT/US2007/067155

FIl uoxynest erone, Dronobstanol one propi onat e,

pepp-E%hﬂ’ bAs AN QiredVBALShEGh RARERLEaxahMTRY WeARs agents that act via unknown

Met hyl predni sol one, Met hyl -t est ost er one, Prednl sol one,
pathWajar@fhrotsnessndicriotindamekersne Hyhtrqubpnmg ektamptheeaspect,
rutethimd

cole Py B Bt €P DS E PR B oL ol HR oD A pgbn he reatment

of IBPH@Rahe e preadadt Z%Hn@dﬁ% ex%ﬁn@rag@a@nﬁ shetthiaclieQudsd, saéh as
used include Csplatin oplatin, Hydroxyurea,

amitnAtyAiae tﬁénpmm@aﬂbwﬁaﬁ@le mﬁmtah@ﬁ, fivphenaaine; Gaselective serotonin
reupt’%rgh%%ﬂls %errgl n% %ﬁgfgf@ ecrlttahr; g';'z?n %H}aaggen nl\/g}a %g&émn recelptor antagonists,

e.g..lonassesion| padisetiord, ARsattion, drbHcte@or; arltdp@hfst SB-207266-A.
admini stration is described in the standard
| i Teyeanp@er aBbodma e calcHBindic AN SHHagE PRHISEM Geatpsigens may be
t r
used, ﬂaﬁggzi{lggg}ﬁg%[ f'ﬁg@eEE cﬁ?ﬁle en&'ﬁ%n '\A?tlg%ggé,f ﬂé&igc%tlbgs(jg%eee gmtple Rroklnetlc
med{civiolisc alchbs aepararod, [Eﬂphamlydophhlﬁltmab@torl‘dhtag@ﬁﬁtﬁh&uch 742,
USA); the disclosure ?ff ichis |({100r orated herein
domperiganephormonal; trrafragnys Phe’%ﬂ‘j‘&ll‘? iE9RAOL OPEISI RS R e frch as

leupfSitdie! irgfaial thﬁeE&Bea's'{p £na38RBloIMR¥plBaAe, MM BRium plus amobarbital,
i ncreases the effectiveness of t%e calcimnetic. For

prOpemémmeeplm phqngbzkfhmmclﬂhlahazmdq; dra(zmarm,snfrr@mﬂ@m japé dlprazolam.
trati

In ar&c}ﬁﬁe& &%Ifegg tl(l)e 1(%?% ortllI pﬁ&wgwgt%g%s t%w? TEatl bogvgez ﬁ{sequi Ao conjunction

withi Jildrhddscatibs, 36dH 241 do¥ntO tha€ BIuae hiser®l HypeR12Ea imBywbRlisease, for
useful in increasing the efficacy of the calcimnetic.
exar@&éﬁfﬂﬂﬂawpiorwqmmma s, Ageasirenocetpigpenistsy e.g., yohimbine, lidamidine),

neuljéﬁl(ﬁi;ﬂf E@ﬁ?}(lee’ce@oy !“Eéﬁ%%g% :s]o M)Et%r? Eﬁf'eﬁ(gése(e gf loH&&ﬂ%? lo? oxytocin.

i on
In a 6ather pipeed, hetdods bﬂthenm\genaﬁm t&i mnprattidedan cyttjodiioaveth
P450 2D6 inhibitor will allow a | ower dosage

of the,
psyciglogica] thetapy qognisive thaiRyp B{?ﬁeéaﬁqlsﬂnéfsrréws%@tlgg techniques, and
hyprER{¥Pdh BHe S%ibet@thg(?ﬁﬁgﬁgggn& &ﬁnﬁi’% t ngno lifrvéntidn can be used in

Sensi par ( m ni st'ere e absence of an
ConjullﬂllObIWIﬂI‘ 1t<n;fr1dcy$aaxcdmtammem5fide [lﬂ’)lpIDstOltlﬂ,ngsilyncbgen
co-,nrllajldm nistration,. serumcal ci um

F BHEE S bSO T RBSRPEP ROty EEPer i etemay be used

in tréz[ﬂm@@‘i’éo}de‘?@oit 1ﬁtel§lpﬂ_al ﬂ%ﬁf @dlﬁ&gase@fet@ﬁ B&d absorption. In this regard,
hypéercal cem a-rel at ed di sorders di scussed above, it is

incogemtedrraindyy efeaence hieite ontpietsiis PERPbLicatise NoyWERX3007/027548,

whic%I psf((;)virc‘ff‘:asy a E:achl'{f?ge gf mchtoHse for modulating intestinal fluid balance. In specific

embodiments, the calcimimetic-containing emulsion compositions of the invention may be
used in the treatment of diarrhea or other disorders that manifest as an abnormal intestinal
motility. The diarrhea may be an osmotic, secretory, exudative or rapid transit diarrhea. It
may be acute or chronic. It may be caused by exposure to one or more of a variety of infective
agents (e.g., E. coli., Shigella, Salmonella, Campylobacter jejuni, Vibrio cholera, cholera toxin,
El tor, Giardiasis, Entamoeba histolyca, cryptosporidium parvum, Norfolk viruses,
Rotaviruses, Adenoviruses Calciciviruses, Astroviruses or Enteroviruses). The diarrhea may
be caused by an alteration in cAMP or cGMP or as a result of exposure to antibiotics, anti-

inflammatory agents, caffeine, steroids, drugs, laxatives and the like. The diarrhea also may be
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treatment of a variety of other disorders. Kidney
rel ated di sorders nmay be particularly wellsuited for
WO b@rapged i c i ntervention with the PCT/US2007/067155
cal ci m meti c-contai ni ng enul si on conpositions of the
causb@%? Rtall @RorptiBn Q?fntaﬁilgksﬁﬂp oghi MBYtBer chibBdERHROH thdyohScabed by
t he |nvent|on may be useful in the treatment or
lactapc évfecncnccymr chorpbowelysyeddyef dhetrhaarnlsoRoay bexélrmﬂogastlrcmniestmal
surggré/nﬁ SQF {){f‘ gﬁlglahgggegtélp{%rg%u?egrﬂyﬁtggﬁ Cga?)tgarlaﬂlatlgn ?reatmen? N

inflap@HQfont 16,6t ah@dadd mpage or disorder. In sone
enbodi nents, the podocyte-rel ated di sease is

podibanit ofhe P%nbmﬁta%@m@pleastﬁetbw for e ejasaeryof HIPT, carcinoma or
othegirlgpc é%igevn\ﬁ%—?%l%?:%i sgfc'cfp u,r aui sﬂ)%r %‘iﬁzebe aﬂmnlﬁgteffea concurrently or

er aspec

sequeREHIBHWieh thelsat@d adbmesisiewalchdi is @Eﬂh@ lcopdinednni f est as
effacenent or a decrease in slit diaphragmlength. In

andhf erethpdd dreatmant Wb aerepHis- adaninisedng e @ aatiengn need thereof,
|
conc%o gd(izgtg{e s_e?lg{hé?gﬁ,aa dflﬂlé:ﬁggﬁ{waﬁ ctﬂlg% f'n %@ ﬁlé%t th-gl'é?nulsmn

ease na ave resu roma
disclosetbieytie, ami by ghe(samcslddhd':rypeuho rageEnt s \ehlchﬁwl‘;m[ibn:tals being treated.

é%%ﬁﬁs’ |ﬁchen1a ck .of oxXy %en S @$2¥ a toxic

Gritiethe Ratkab e SARInYgR dhaseson Pﬁ‘ﬁ“‘i HeaLYibhE 2y

anu&%magt@csa ARt sculscABBHAN Wakrelth@bETRitich BHALEEHEFis HPT, the second
agent, a nedi cation, an inflanmation, radiation, an

theripefiec ageohmag by s, urieminP, atalchien bmdmgelgsl}tsqr & lilee.

genetic dlsor .faiJur an r.gan . )

O r AR paRbSPh R R SRy Rl <5 s JUHRR e ipyeation and the
secoRQ@ @Re3ettit Biett 6o dilkaRBIRr&eutt §gern@ke£nd¢car}a<h@mdﬂ@elta9y afld/or other

abnormal expression or function of nephrin, podocin,

agent for-treatigphyercalgagtp) wﬂ]meerggplﬁ@d AP IGE it the, J nt of the attending
chm@lagg@‘gism‘?a%g ?ﬁs?(gerﬁ%%{ﬁ{ ﬂcé}?éo ﬁjso%ﬂccl:bndﬂlol%yaﬁg%{zg%g g%b%tient as well

synap
as sekdeﬂ@&ﬂ&he Picctee bbiyix itiate i hrt&rnlﬁlElﬂ&raﬁERE@,,ond evedk iont of three weeks
desm n, snail, notch synaptopodln HSP27, | anb4,
Orﬂﬁ%ﬂ%ﬁéf§WFNwehHEWPZﬂ“EE?Wﬁ dystrogl ycans, 3 1

Ntgg [éédc%n& e ﬁﬁc E%Q'i’lgcfh l%ra(%ﬁﬁhlsgfred at éféﬁ’ﬁ rt]%&ﬁlpé%l@ﬁz 'protocols

the podocyt e rel at i'sease or disord
wellrhnoWeum thei . 16 welhbagpfacmt extopd ©killer mrtkmzhrbt]m rdaacayrtherapy, the
roal b urt

spe Ct oCcvl.e.
adm{igtation O M e Bkt hoo ARG ettt %ﬁ&y Hdiftignderapy can
be V%l&ﬁ[(ﬁ%@ﬁdlh% 8h tHBM st Eélﬁgtrgﬁed"hﬂ(f‘thé ﬁ{ﬁo&ﬁ’ BRe&t bf @es of
resent invention is polycystic kidney disease. In

cherthh¢11ap¢usn|CtaBetrt apfioo mdm;wmsther@mom thatdintayet A&ﬁomrﬂcamdam with the

enyl s 0 Ltions, of the may, be used fo
knowﬁég? tg? ?{%ﬁ?c? S]fmmg% eraé)g}ltéc ]?ro ocpfégﬁ g., ég%aégﬁ Iaglounts and times of
admﬁﬂétﬁltlf)h):@hlt@rvahéd it WP kiedHseiod efledt€ ot thalalivif &Eile@ Weerapeutic
onplication of chronic renal failure. Two distinct
agenfgaﬁztee apignegplastic agent or radiation) on the patient, and in view of the observed
responses of the disease to the administered therapeutic agents.

As noted above, in one of the methods of this invention, the inventive emulsion
composition is administered concurrently or sequentially with a second therapeutic agent.
Thus, it is not necessary that, for example, the second therapeutic agent and the emulsion
composition, should be administered simultaneously or essentially simultaneously.

Furthermore, in general, the inventive emulsion composition and the second therapeutic

agent do not have to be administered in the same pharmaceutical composition, and may,
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vascul ar cal cification have been identified
(Proudfoot, D & Shanahan, C. Herz 26: 245-51, 2001),
W@rw7i12446%5 common for both types to be presentPEHUS2007/067155
urem c patients (Chen, N. & Moe, S. Sem n Nephrol 24:
becaﬁge §f dlﬁ&%ﬂé phy-gﬁﬁl iﬂdr(i%ml(ﬁ? Bhher&Rlied, iHafatd lfénadnﬁﬁﬁté[r&i by different
he medi a of the vessel in conjunction with a
rout@h &mteyzpnldet the irsfeoti vt drion compootion mag bk edwelistereil mtavenously

tlike cell her enesi
o o EE LR AT aRo Bo e D R o it SeR TR R iginistcred
oralljy A®E Iﬂlz@ﬁhﬂlatlbrﬂ6%@ Al O ath@Ir@ItrtibY ah @ fHRI@MREblifY dftaministration,
entirety is U S. Patent Application Publication No.
whepgpeblscaghe wae ahaémémﬂpalméwoalﬁpm ig stelovithpn g kewledge of the
Sklllg¢ gl”lBClaIl "I’ﬁ% n?tlal %d]fn Vlgtgag% é:rgltl gg % Lo ? %%c%?clhgg go %E%;l]ltsl?erdl Iﬂgtocols

knomhht(hd art[rmd thera,dblai;eﬂ Upen wisesbsahvieh effbﬁs,ph@s@age infeRB bf on
to test for the effi cac%/ and use of

adminsteating apd [iEee shidnifisHg ‘é‘h?ﬂ“s'?edﬁo@éﬁ‘b Bzé thei skHled; Chmﬂan
tr I
A% BB ol Sty e e,
comhmytldnewﬂké@ehd) uporedit divgtibsib ofndik lattemling physatiansrnd their judgment of
er 0se | erot.ic cal cificatjon, occlusive arterial

the cé?l“ %‘838 the Ragentan RGP PP & CARFHRIPERSs or calcific

ur §Mcge afete%mmb@@@hfsws)mn Yab @dlsedon@ah&Ghfdubidbhb@ are % administered

used herein, means formation, growth or deposition of
simudtaneasbi ¢rlﬂsmntlﬂlm $1multhmu®1xydap @rdetr of é@ainmtmtmn of the emulsion

hat sts sel s...Vascul ar .

comBATERT fakineGr i ThsiOlE ebduy Balpf B MRITRAT SRR Rentive
emuBitsh &ﬁﬁ}ﬁéltl@hm Béaﬁiﬁﬁhlstéﬁédcﬂufst €alldwda- by kh€ adrBInMtration of the second

i ncl udes atherosclerotic and nedi al wal |
therapgiés fgcahtd Hnchemetherzpeptie agant prd/eif radigger); g the second therapeutic
agen? ﬁ{ngob%l atﬁﬂﬁl'ngt%redtfngté ft oWeH'bggflé gc{rﬁl%ﬁh’%ﬁ% g%thg tg}éllblfs'(l:oq‘nﬁomposmon
ThlSLPSteﬂladedrﬁlhBtrﬁﬂitﬁf 1apehi¢ repeatad aunigNd siagleafeath@sic gioadcol. The

calcification, Such agents include, but are not
detemigpiryof the OFgr pf irainBapEPHiaRS thewmben ef (Fapigens of administration of

eachecﬁ?'ﬂ?éu%c ?Eﬁt%ﬁ ng gltﬂé k' ro%co‘l: '15‘ aeahAgilin th'f::%o ?@P bEthe skilled

IC CcO oun t could be used I ncl
physamm aftdr elvalont @dofttbe dhwe being ateat@dc;ind the donditier a)lfrﬁieq;atlent

ean Pate t .No. 933 %? 511 %éﬁ %
P RRLIGRE P IORS Cat Ml REET Mo Tar e admigstration of a
comg&e@ﬂgﬂéapéﬁ@c %ééﬂ]ts 929 theM Sfefvd 228dsionéd sﬁ%@ggnd WOsecond
7/ 41090; U.S. “Pat. Nos. 5,688,938, 5,7

thera@,e%czaw e.5,, 98her5oderagelage Qs rﬁdl@tl(ll)@@gle t&aggq_nt@g@)rdlng to

the igdii%%h]g[g%i’en%s nffés é‘le t%éagés 1@%&5 r§ i %ﬁ}%@? 31%%{15% nician 31n judging

whetePlréfidkhan effed] vie GatHedsA¥R- ad3RieEHOKADBor{sRRE the general well-being
i ncorporated herein by reference), other

of the patient as well as more definite signs such as relief of disease-related symptoms, €.g.,

anxiety, depression, nausea, vomiting, bone fractures, kidney stones as well as monitoring the

iPTH, serum calcium levels, serum phosphorus levels, monitoring the subject for adynamic

bone disease (e.g., using standard Nichols IRMA). Relief of disease-related symptoms and

improvement in overall condition can also be used to help judge effectiveness of treatment.
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calcimmetic fornmul ae are described herein, e.g., in
Formul ae I-VI. Additional conpounds for use with
w@pmaazad46et pol ynor phs and ot her PCT/US2007/067155
cal ci mi netic-containing enul sions include, for
V. eXggRh@atiMstAMmdinPmsioar ol s and/ or RENAGEL(r). In still
additional enbodi nents, the conpositions of the
I ntbapiesentieyenbien pewities fott dregitlelorerpe@upritiang thas areeugnalyle for the

intragggm@s ag%i gﬁ]?agaz’fe&agﬁ ﬁlgg%tlgrgp\l\l%g?(sz rgl?glgg;%&%o@b? fo&rmulatlons contain

the #aké hicht, geRrhB 8 ARSHeaat HidgSontPouRd, %l RB1ve@MithirSthe components of
endonetri osis, caustic enenmm-i nduced colitis,

the qompgsitinaud & emglsianfoemelalions ase stga) d; g s deuiaed gver a period of

time' Wit 1%091?&{)1&0 ‘AL@SES of a%fl%{ ern?gcti{/lltg%rr O(Leil]i:\jfgify%oﬁl%%tsiﬁlon

perf@iﬁemaat Disé premtrﬁzled@@l Alpd pﬁ)tddéahieﬂlodﬁﬁd pr&jadiig pheadcug delivery
In the treatnment of bowel -rel ated disorders, the
compayiionsi #sk methedhioarinHYS@inR b gFe dRliycycorpIRBitiRBYIOg uRiect. The
e Q8% 5L ESERAGH S8R gl I oot
agentQRed¢h pdf theragpute denfomahto HeBﬁs;tam:s (@3.i caplabbeatf icwesngiaritatien, pain
used to effect. def catlo Iaxatlves i ncl ude
upor, et iR, rﬁrE“Bléa}“consB‘F ERIFY Hrn%fiﬁ% Y49 whanadgyinigtg §ﬁr %VenO“SIY mna
soluRGR My Yo RRAR b 8 e RISl o ffe [RAShEb:D8ifs ARhtion as determined by
sorbitol, and isotonic el ectrol yte sol uti ons
in w(mmrarp WIVOI gesgaieymmguabwee iglrgdyged olFgiminated. The irritant agents suitable

for lﬁg élb{hl ﬁlrt%gl%ﬁn 3 régﬁ%’%gphqqﬁ%gﬁt %Wf 1%]}6 F%agﬁe exampei‘es ot}eagents useful

in thﬁgkéieﬁtqﬁ%ﬁﬁﬁ)ﬁ ﬁrhdl‘ﬂie%'eﬁﬁ:ﬂhnaéﬁ AniKUPRNE RS, BfifbcYdirdl NedritS cline,
receptor agoni st and proton pu I nhi bi tor cl asses.

macyodide gafibiotiese eRivileaparin ésgblq?@ﬁ Hodg1aEriatshantipigteredls anighgimintics,
antl&%%)ﬁ_létzc%y%&n%gdlta?eg)%eg e}ghe othl ?n%s aa %ﬂ{é’tﬁ:s ;sq{teiegz{f n‘ﬂ{(scle relaxants,
antlmhmhat[terzgiralemgr: \agen‘tu rpepmdmir(lgs grqteldldm/gsl aiidimgmetics, and

prifinium cinetropiuim_zam fenacin), agents that

nonséqrg@éhatntlcgﬂgqnmﬁtqry @get(t% Ehe acive Awritapy égqntfﬁrﬁié‘q,% rCF”lth? present in the
emufé%n\éllﬁ’ A% H@b@&%@%ﬁl Eﬂou@’P lObl t@%u@'j r(ﬁcfﬁong Yhout rf,‘jl?iogokélbout 3, or from

muscl e relaxants, as well as agenis that act Vvia
abouu@@towboma’i mvmytsrnt 6} Werghint i spasnodi cs i ncl ude

ever ne.and, frijrebuti ne. anot her as

cabstaplat SeslailTrryanr of bR Bsriibe SEigHepg elycerol
withi fANERHORVGR6 RE14188601 Dlofb eanﬁrv%gétﬂ'ﬁ@toﬂﬁ’fsu&ﬁ% é@tyBéhn oil, corn oil,

antl-depressant agents, for exanple, agents in the
POPRYr jecq elliapd diedds, whigd hrfagenamlltwhq@t%tuhqéy tetrmpemtplrea,rﬁndemxtures

nortr| henaz

thereo g‘g({: \r:]%{/]ceegldg% aﬁll 1alﬁ$ %si(sélo Al Pgir geﬁdes élavmg 9-15 carbon

atonﬁafr@dﬁﬁrﬂ ¢ain ﬁig‘lﬁﬂeﬁ@dﬁs&ﬁlwd@ HANSEEArBon £6mS&MAtlenY ¢hain triglycerides
receptor antagonists, e. ondansertron, ar ani setron,

havigg swiet4Ssiarbosratapr 4T hedoap f:%%m sl seponlps mashe fotips sutalivided into

saturated, mono-unsaturated and polyunsaturated triglycerides, depending on whether the fatty

acyl moieties of the triglyceride contain no, one, or more than one, double carbon-carbon bond.
Mono or polyunsaturated long chain triglycerides, short chain and medium chain triglycerides,
such as short or medium chain. Examples of oils include the vegetable or the hydrogenated
vegetable oil, such as peanut oil, corn oil, castor oil, cottonseed oil, soybean oil, olive oil,
safflower oil, peppermint oil, coconut oil and palm seed oil. Other examples include beeswax,

vitamin E, oleic acid, medium chain monoglycerides, diglycerides, triglycerides, structured
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In yet another enbodi ment, the cal ci m netic-containing
enul si on conpositions nmay be used for treating bowel
waele@®easaei n conj unction with other medi cati onsPCT/U82007/067155
exanpl e, prokinetic nedications, such as tegaserod,
trlglﬁ&ﬁ*l'dgé1 &hd i 4QRAThIEofT BFBHPOnE SUAB 'f&{xﬁﬂatﬁiﬂcrﬁa}ﬁ%ry from 1 to 30%
donper’i done; hornonal treatnents (for exanple
by wgeghddot r opi n-r el easi ng hornone, such as Ieuprollde,

) ?—‘gqlgli}#ei ﬁf%ﬂsl@]gfé%ggfoggmgl 2 gllﬁ%/ C(%jo"chsefne [ﬁécp %?%?01%’ components:
fattypd%ﬁﬁo@ aédicitaly,chafte@HHb RRER X6 an Hic3RARAN: HIBERBEPABNde cog

and al prazolam I n another aspect, the invention
lecithing gggeadk hespbekpifly soy le@ahmmj saﬂ’mn PHPspagkipids.dt can be present in the

TR BRGSO P Sl such e soent

VI scer a a |n bowel di sease, for

eX&lHBE@mukzaM&)D(hle %ﬁnﬁ@ﬂbﬁﬂﬂﬁ@mcﬁﬁe adhaesapilieer. This can be an
agoni sts i mbi ne, |idam dine),. neuraqkinin-1
acﬂéwzh)as Pé@r@ﬁm@m aﬁflat@%tﬂ%%%d beptris 6@%&% a5 iklgiggcid, linoleic acid,

stea1(1<,ea d afifr 1c%gfd' g@anmg cﬂx}ﬁhﬂg Ia&d Ilngrl?ucf 4 dd hﬂsaﬁﬁ@?&&, behenic

S I nvention can be ctice
ac1dcmm mmketq agid, \pamlntcﬂ&y ahid) zﬂg]na:hﬂlolerhe acaﬂya,racdm@mﬁct aore, and

eicot%ﬁ%grrlt% ﬁabl of ?tp% andgitttﬁgrgg%%gg%g oggﬁgmep e %8 or NaOH or
any Gﬂ%gpﬁﬁat)l'e%&)%@ alblifred, RY&NMs| RS RATakBe U3 8dnd, Ritrate, acetate, histidine,
conjunction with itopride, saredutant,” renzapride,

phOSphbtﬁmamlsqmtwe meghindyadgercthyTigbicamins amid was(hydrowyrethpl) n g
0 tlons of the invention also nay be
mnnﬁggﬁipﬁq?ﬁggq)ﬁ% di sorders of intestinal fluid
balipegfin &aB6EeR, B Pre3Bf OhintiON prdvitiek IRits faredaiglstering the
I ncor por at ed her ei n by reference inits entirety is

emups@N EGHIoSERN 06 eNBYenfion 2eEh bt Z9a@riseshinchcqitangrdds egulsion

com%gﬁqt%}l Nt Eu&ﬁtamﬂ% nggggﬁ%(%{ugﬁgfg‘:{geﬁ gfsthé Ql%lulswn%o%posmon. The

n specl

kit atsalrﬁaynpmhakty anmpm‘ﬂemne or eoud sdditiorad sqrosdriehBnsuchfas fchre:xample,
i.nvention may be used in the treatnent of_ diarrhea.o

addigpppd thegansytigy @?rgp%taqnsfﬂ}ﬁfmé@ut% canicsgtivgnts for mlxmg  the

emulsBERfn oy ’tlogg)'hglr {ot éﬁmﬂﬁ&a@dt@% sgf e,gn?s 3 &@Hf‘ﬁhin% the efficacy

secret ative or rapl |arr ea. It “may
of theenmadubrecanpwhitianieg., abstayrmmpbaemaimddtehymmgabs lavel d)faPTH serum

one or re of a vari i nfec ent s
cale g pErumiogefiu o Sk PaurBais oritbuR B8R sufliafest o e
efflcYJ:}be tBe ‘éﬂﬂls%x?eon?ﬂb@itr%h%n&%lﬂqe El tor, Gardiasis,
Ent anobeba hi stol yca, Cryptosporldlunmparvunl hbrfolk

vi The éxddlovRng axdmplesare offdeedd intous 88lyGHIgiagd the inpsaton, but are not to
EnterOV|ruses) The di arrhea may be

be cfRHREY AL T edhe ERREHERT CalP or eV O as B reeul t

of exposure to antibiotics, anti
Example 1

This example summarizes the solubility data and illustrates the composition of the
formulations of the invention.

The solubility measurements of the compounds were prepared by the addition of 1 g of
drug substance to two milliliters of oil into a Wheaton 5 mL vial. The headspace was sparged
with nitrogen, and enclosed with a West 4405/50 gray Teflon coated stopper and manually
sealed by an aluminum overseal. The preparations were repeated again with the oils

containing either purified egg or soy lecithin. All labeled vials were shaken at room
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Compound H

(1R)-N-((6-chloro-4’-((trifluoromethyl)oxy)-3-

biphenyl)methyl)-1-(1-naphthalenyl) ethanolamine

> 50

These results presented above demonstrate that calcimimetic compounds tested have

high solubility in different oil phases.

Table 4 illustrates the effect of different oils and phospholipids on pH and particle size

of crude emulsions prepared for cinacalcet. The particle size distribution of the droplets was

measured using light diffraction techniques after dilution of the emulsion in water. The

particle size is represented by D(4,3) which is the volume corrected mean of the particles
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Buffeepeapendur i ng

dalRiSngl e treatment protg

delQ0 mike

det er m nati on of

Eﬁﬁlaﬁélgﬁﬁn&imﬁgm nistra3

ltll_gm m&Nnd the

Ton MY B us@ T EPEL

I.Gﬂlldéﬁroi.)l adnr i stratTon

¥ 2.5% wiw

Charge Stabilizer

Fatty acids, e.g.,, oleate,
palmitate, stearate etc.

0-5% wiw

Aqueous phase

Water for injection

QS to 100% w/w

It should be noted that individual integers and fractions of integers between the ranges

specified above are specifically contemplated. For example, a range of 0-20% includes 0,
0.5%, 1%, 1.5%, 2%, 2.5%, 3%, 3.5%, 4%, 4.5%, 5%, 5.5.%, 6%, 6.5%, 1%, 1.5%, 8%, 8.5%,
9%, 9.5%, 10%, 10.5%, 11%, 11.5%, 12%, 12.5%, 13%, 13.5% 14%, 14.5%, 15.5%, 16%,
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each therapeutic agent during a treatnent protocol, is
well within the know edge of the skilled physician
wa@tien24eal uati on of the di sease bei ng treat edPERUS100B067155
condition of the patient. The practicing physician can
16.592d7% 1836 18001850, 1094, 15138, AP SOMRE E@RpSHen@ of formulations of
conponent (therapeutic agent - i.e., the inventive
the ignanitionomch espdliitnad hpffandtabhezisg ewhnichte agpes ticelisgenat in
E @ g a chenot herapeuti c agent or radlatlon) of the
xamples Prlow; according to the individual patient's needs,
as the treatnent proceeds. The attending clinician, in
judgi ng whether treatnment is effective at the dosage
adm ni stered, will consi d&xantde Jeneral wel | - bei ng of
tr Eﬁ’hﬁ%txl %B Ie @gsat}ggésrdéﬁérteﬁr?ogteg Sf g%lgargtlgﬂ 8 f%rrﬁHl%B?r% of the invention,
deprg&ssalon, nausea, vomting, bone fractures kldney
stones as well as nonitoring the i PTH, serum cal ci

| ebErsgniug Kabirnuppiérdihe Pud figdSh 1§Clt%r§f%tprqﬁlgﬂghéeﬂdes (76) and
soyb%h’t?b 0 A&% ! ﬂf@%@c@n &QEC‘%') ?ﬁgg'd §tdN, or Wid nc daln triglycerides

stan sST'RVR) . Relie di sease-re
(MCIy npiasoprsclenset frnmr(éamlﬂe fhemnie (6aerealylHdondimerdrand &nitiah sopplied the

e. used to he e effectlvene s of tre
soy REIHRT QUi Bmgtort G Sarpistt Fish et oo, T s fpric acid.
g1ycaﬁmédf§§p>f1 QlcoRSIUIREL i MR EHANPOR M@%M@tﬁaﬁ §T Baker, Sigma
suitable for the intravenous and intra-arteria

cherm@aﬂﬁ QF sﬁlpmul@hlemdé@s of administration. The
con he ,acti ve agent

t hSPASEITETBY g By SR Ao S8 FEa G ERT R Ehe¥e B 10 mLs by an

Ultr&0Apoments Jafketdne KiARpIAsidd KitnogEhRe€dhlifie@With a 10 mm rotostator,
fornul ati ons are stable, and can thus be stored over a

follqyedj bysoreatiomiomia Vibtacel SHeaionicator Witgstitaniugemjoyetip probe.
Batcglgsf’%}t R)Cﬁlt izte_y%e% ijeégr%dqﬁh 'sfﬁ%[% AR Wltthltfr?@excggtlon of the

nvention afrso
ultramtllsmdlsha‘vﬁrg Pp3/apdtaniign probe ipug del i very conpositions,
and net hods for adn1n|ster|ng the drug deljvery

compBERaidbn mapagiuss 4 cortlsiontrs aditahsirgsshan G liter were
perf&!hf‘e%l%ﬁta RIVHGDS. Bﬁg NN L%H?H'ofﬂo @ﬂl&é{r @gﬁrpgggm fh‘?%lhgl%gsure

with irritant therapeutic age
homagentes vathen flommate bb ldiﬂemihf mmumt/Sn Uétrglurrag df2at leJagke and Kunkel
using.irri on lnhectlon

bladB Ila18161|o% éetrlvx{.}ﬁat LEnggb qteséat WHEHS tl\%lég;{edlents prior to

hom@géﬁlﬂitl%herA@t‘érﬂaﬁtfﬂ?VﬁB Quk3d é’m{lﬁloﬁs %@dh%h%l@zﬂ 'baR¥ sizes in the range of 15
f ornul ating t hemin the enul si ons of he i nvention,

mL toh) kteisrwére ardparedassinget samiicn e@bbyomﬂatvn, {Higa BrrrenTRF Basic, with

oo I TREEARTS 0P B4 BRRLGEE Be FUDA
apprepridte holy g&ﬁiﬂ'ﬂ 9%5@5 OKinamahtPho hiie the_Eﬁg}e@Pé%pWRﬁ a®ficrofluidizer,
agents useful in the present invention include

(Mlcgeﬂ‘wémp ey useghfos fnpldipimasssizatéon. ami nocyclitrol ,
t eMa@lﬁYa%HrQ 5f emulsions at a batch size of 4-12 liters was performed on a Gaulin M3

Homogenizer, a three piston high-pressure homogenizer with a flow rate of 4.4 L/minute. An
Ultra Turrax SD-45 Janke and Kunkel blade homogenizer with a 4.5-cm rotostator was used to
mix the ingredients before homogenization.

Manufacture of emulsions at batch size range of 10-100 L was preformed using a

homogenization subsystem and passing the emulsion through a high pressure homogenizer at

8000 psi for 8 cycles.
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macrol i de anti biotics, cephal osporin antibiotics,
antimal arials, antiprotozoals, antihelmntics,
wa@piornzem asti cs, benzodi azepi nes, phenot hi azi PEEPS2007/067155
anest hetics, skeletal nuscle rel axants,
angihgieIBE é(‘ftﬁpm&gﬁﬁ&?fog 'cﬁaﬁ&@ﬂiﬁlon B¢ Qﬁl'uﬁf‘on‘éi ﬁﬁ@ﬁied Corning pH
protein drugs, calcimnetics, nonst ero
meteantith imtiampeanionicraBest dectide oa @trllou €20y with m&g/ég@hﬂ@ctrode

or ug, .can b resent, | ons in a
Matim Maifbnie S TOBUSS S Al frorE M iRt 2 AR g rom
Mal ¢ Bk strdme@fs; Ok @Bit@RAezfhgPoti odidekikte? aftl reR€IsE PRdse BIPLCs.
Og%é Exanples of suitable oils for purposes of this
ddsn include triesters of glycerol with fatty
n t . at nd vegetable oils,
suci:)ggp:aasr gégn flQeel%’é‘1S c%[sﬁg%}q%, Ig%%eﬁlﬁ@ seed oil and the
A. I|kﬁbsmmi@hpaﬁ&o@enerally quU|d at body tenperatures,
and m xtures thereof. The triglycerides can be defi ned

as CORBE PrpaPhemplsyIng bt ek Slﬁ%\?f Hy4Qmis weip pesinasge prgnixing the
oil vgﬁﬂl'eiﬁ’fﬁlﬁ'g a'?)lat(fe'ngibc&fﬁr6bd@§red§@chéd‘l9y gﬁltrgjgeﬁﬂéﬂg Bl @Bcalcet was

ong haln triglyceri avi‘ng above 45 arbon
addegitamdsnixdheell gofowbdb tieradgltivnef itltesjuamys dhesd eomtdiging glycerin and
subd éded into saturated, ngRo unsat ur at ed an gt
b“ffﬁf&% ASSTEENS n%li“i“&l VESe‘FIF‘%f‘e Salélﬁ%tﬂﬁl?rﬂge ¥as Hardtth Eyrther process
the dofRsibRbleniRGHileMRlifthin®sy @ nit eﬁ hbglspsRr 'Gil)‘ﬁrsg%ﬁiu?éléhs prepared by
no, one, or nore than one, doubl e carbon-carbon bond
sonifsion veare p@itlyﬁagsétau?rléﬂ?@@ﬂ tmwglocfh graes pantlgulytf;e onddaypont Sorval

hoi
cong gy arf O TR R B bt SR G e Py B fuacon.
Vegaicahsions frofarby By RABA LR 0L nddtbAuidier foiléGRd @k following

peanut oil, corn oil, castor oil, cottonseed oi
stepsoybean 0|I olive 0|I safflomer oil, peppern1nt oi
Co%gat;;he% h%o%{é%hR%' olpgg & lk%aa%ngi{pﬁ&ﬁﬂ}?% Sﬁomﬂ%#g?cenn water

and bififegb ye epprdpﬁate doghiyiees: tdﬁs This w@hb yrdeed wlels and malntalned at elevated
structuredtriglycerides, and m xtures thereof

tempegdpsH &3 £0°6H Dy HRmesTRg 10 e mRach afrqjreplagpg hzott%atero@gough outer

ykaMﬁWﬁé Bﬁ Exanpl es of suitable phospholipids (a class
['1prds formed fromfour conponents: fatty acids, a

neg&kt the loyl-phhser gadbrpiprosd My taddigg (appl;opaﬂltea)hlcankid>¢c1tand "Bhe container

was (G RRORE raebugy R Betird B 69 Bule elsapgsmppure wsing

hombgetﬁ?e@ oP %&5&&%@)&!5 Ro Hﬁﬁeﬁ@fe@iﬂl’llﬁtah@ BlSIS(ElVél thealFRs Mbsfahedn
.1 to 5% by weight. The fornul ati ons of the invention

c aff hakearsd ¢rotlsige waschapgendstdadibe heeeil pise svas anderrethto the

s B U PSRRI sl AR RS

Fine emulsion was obtained using a high-pressure homogenizer or microfluidizer.
Using a microfluidizer: the emulsion was processed through the microfluidizer at max
pressure (>20,000 psi) for a minimum of 5 till a constant particle size was obtained or to a
maximum of 12 cycles. The processing chamber of the microfluidizer was covered with ice
and to keep the temperature of the emulsion from rising. Using Rannie or Gaulin
homogenizer: the emulsion was homogenized for several passes at a pressure of 8000 psi
while maintaining nitrogen headspace and the temperature at approximately 50-60°C.

pH of the final emulsion was adjusted using 1N HCI or 1N NaOH to achieve the
required pH.
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stearic acid, palmtic acid, decanoic acid, lauric
acid, nyristic acid, icosanoic acid, behenic acid,
wWOopoo7ae4ab®i c acid, palmtoleic acid, alpha |ineCEOIR07/067155
aci d, arachidonic acid, and ei cosapentanoi c acid,
SaNe%t &MWE%UBEOI@W%IEPC&IE&{I%R; re 213ASLand sftéﬁhzed glass vials of
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wer SR LS AR AR L

anTRe BRuRad welRbisiliRdityafutocldvinger tai n enbodi nment s,
the pr esent [ nventl on provides Kits for adm nistering

araugn of the invention, which kit
| ns % F?l})uﬁgratggdl%orﬂglrﬁllf&%urirtgs&sce%% % C(ri;ll st%(?#q%%lq%%&(l) Ol tl‘[%e invention.

eml:FirSﬂ oo PEHEABSdre rRighth éntl iapprapSae WByseB [k f6IAYd. YThe oil phase,
onpri se one or nore additional conmponents, such as
e.8.FBYOEY aitplceithingas fheghag sybybnap Bt Mbwdoithihsssheer mixing, in
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o NER R R BB B vk ARIESICE! ter o papfrature of each
phasB PR PRERHHeARA50-B6°C. TR il JHast \wwﬁﬁfenfearus%g FleiuRGed nitrogen,
serumto test for the efficacy of the enul sion

into genposiixivesschronthineng thik equevheplﬁaﬁb | o0 dysaxiagpeess] wagrinsed twice
Nt J
wit G st g é%én%#%@ae WE RS M E Byl g pressurized

nitrds¥@NPhe mixtlR vwaseiaNRldepStd thedota &{i%ét Reei g lubidls [pyfogedl dted water.
and illustrates t £03|t|ono the fornul ati ons of

The pﬁ@bmﬁt;v@hwa@hlgh?h@r sykefbiol fprny agals enaien. sABer thate the crude

r‘ 9
emufs?déq)\g%%]tg%s t(p sqﬁ)?elr t%ﬁk ?gr é!‘l? ?éﬂ ﬁ ss%ﬁre ng:élﬁfle gxgjﬁg emulsion
was processad thra'lli@l tﬂ’le hdspaagzanastos ge;ﬂlkwm’ hsmg comgrRsedaiiicto drive the
encl osed with a West 4405/50 gray Tefl on coated
homgeehigssr THARSHEYLHERSFa” @ar@&am@g S%l\f?r%,htwmﬁw AT G yigpum droplet
size.The preparations were repeated again with the oils
containing either purified egg or soy lecithin. Al
| afgt eptimizatl smubsian wirathem tramsferoaintb el Eilbihg stetibdrusing pressurized

R LR PR SR i 6 Pt
cont@RAERE wRYe thBE stRiin R 288 P tatibAR Ritc1 SN §t&RSin this process

were performed under constant nitrogen production.

Preparation using salt as starting material

A. Sequential Process

For conversion of cinacalcet salt to freebase, cinacalcet HC] was added to an empty
jacketed reactor set for 70°C, and the appropriate amount of water was added for irrigation.
The reaction was mixed at to form a slurry and the mixing continued to allow the temperature
of the slurry to reach 70°C. Next, NaOH solution was added in the amount is approximately
1.1 to 1.2 molar equivalents of the salt, and the mixing continued for 1 hour. The temperature
of the re-circulating water was then set to 25°C and ice added to quickly cool it down to the

required temperature.
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solubility results (expressed in ng/nL) of cinacal cet
in various oil phases. Table 2 Table 3 summari zes

W@ i0ahe4453 y of ot her cal ciminetics in | ong-chab@r/vb1007/067155
phases. Table 3 These results presented above

de“l‘%%&ﬁétcﬁlakﬁlé‘ét ﬂ?e%b%erﬂl 0&ftleSn 69 rEH@ B s ta@@édetg tl'i@i’ﬁ%( by weight, in
hi gh solubility in different oil phases. Tab

the dnhduns hatléﬂesluamtyeéqmﬂ forf fimhl £metseon. Wiel sixand was then stirred at 500

hol i p n article s of. crude
RPN R ek b e e B e Pincfoge Shd e Tpafb s g o stana
undiGiusBediftott hewt, afheh iR WitePHiRES Wi aralRaFHINE EhelbDktBEh dut@héf the reactor
diffraction technlqﬁfs after dilution of the emnul sion

vessgltilivaogtrof thithwatghhasi bepe ramoved dhe sxe e5diainaee wys sowedjlown to drop-

h > . .
w1se\pMa:'ltht%i Cz*té;'r Sp(hgm S% %ﬁ%ﬁt%ﬁ rél{elglctﬁg gll %Qs%é%% sfegng %lillgrégdllf]ro%ll tPe outlet. A

erern,

few @iopm gf cihalere dlfdvaldye drdiglest)tp eviule th’iiedci) wiateg i@hdins in the reactor. The
trig écerldes STG - structured triglycerides

remfenqlfa dherfl IF*E@%/W&% edllesteridy avepsrae Eﬁr%?%t%lp"drﬁnéﬁ‘iﬁIa§‘i“6]n‘§elght was
notef! SeihpRs %ﬂopgs oglﬁh%el Pk ke gh ﬁﬁzﬁ%@d% gm@?s@a

sone xanp conponents o e eml ns of t
i nTemr¢pare anfabihlsiob, the lfzchhml \dasixhspmnﬁeddn tH&esbcomlfha\]/f af lllhid oil required

i ntegers and fr i ons |nte ers n the ran es
at el ?W@Bfa%ﬁ%f &‘Félf%% PelRER 95 g ﬁ%} SpEgion pgis fePared as

desc%@mlﬁe a@aﬁcﬁng;ﬁl edBadOoivicl udes 0, 0.5% 1% 1.5%
2% 0}33% % 4% 4.5% 5% 5.5.% 6% 6.5% 7%
7. 5% 8% 8. 5% 9% 9.5% 10% 10.5% 11% 11.5% 12%

]%ZDE% ig"/g 13.5% 14% 14.5% 15.5% 16% 16.5% 17%
8.5% 19% 19.5% and 20% O her

COFPPMNWrScat, thOEMioathio® BFadlcdt Reis iaBN@IND It eadtitivedSel or tank; hot
addi ti onal buffers, stab|I|Z|na}and tonicity agen S
wates s gireelatsd derongh traaekriels obitinihe fmahivpipsrapugigf §0-70°C. A small

port%%ogl?) eewétu Iléalg#&{ tﬁ%nzﬂée tI) @ Slnétnﬁ%g{l Was g{ldéﬁFgrpcﬁﬁl@tréa%Hog (Vas mixed

atlons e |nven I on reseni us
wellKaBornsagpiry e The hexipy coitired @ggdl fied Itd:riipematuﬁ:td’ﬂﬂh‘d duedreached 60-
Jtriglycerides (STG _and soybean oil, or |ong chain
707G r pareygteed %@uéwf%msmag? yar adiednd ghe A TANGARGho achieve

comf)fetegé&ﬁgérstQ%T salt to freebase. To extract the free base form of the drug into the oil
phase, soybean oil was added. Then lecithin was added to the same vessel and mixed in the
oil. The remaining amount of water was added with glycerin and the NaOH solution was then
added to get the desired pH. The reaction was mixed / homogenized to get coarse emulsion,
followed by high-pressure homogenization or microfluidization as described above to obtain

the final emulsion.

Example 3

This Example illustrates the effect of pH and buffer type on the stability of the
formulations of the invention as measured by the size and charge of the droplets.

The results of these studies are depicted in Figure 2 which demonstrates the effect of
pH and the presence of a calcimimetic compound on the droplet charge. Panel A, titration
results of 1% EYP / 10% SBO in 1 mM dibasic phosphate. Panel B, titration results of
cinacalcet / 1%EYP / 10% SBO in 1 mM dibasic phosphate. Other components of the
emulsions include 10% soybean oil, 1% egg lecithin, 2.25% glycerin and water. Panel C,
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(MCT), was purchased from Condea Chem e (formerly
Hul s). American Lecithin supplied the soy |ecithin.
w@eden2eesmon | ab chem cal s such as sodi um hydPORUS®07/067155

Hydrochl oric acid, glycerin, isopropyl alcohol, TRI'S,
t1tra%r?1te|§1ﬁ&%9@bﬁl%o§ﬁcpA W2 8siBP ESh PEGid: SBO) iI-O‘ﬁali_S&ﬁthu@%@ H7.

chem cal s or other suitable vendors. Coarse prototype
Conemirlag ool €ompodnalt A oves Sweg/elpios permedatmn # dndtlohg/silz ®rdermulation

nis, by al raturrax T25 S nke and Kunk

2. B Solil M Beh bR i Koo RS G B chefetll nisher
pH thyn GanwRRkLil®RerfdogBendratibir acel | U trasoni cator with a

titaniummcrotip probe. Batches at a 40 nL size were )

pr dparetd prigntalgneasiigmentinyrse made pp atiel veindepsizena dfser-scattering
parti%:%teeéérélrtrligrgﬁdzr?gé %rga?])zr L %ﬁ}rnggsg?es?lfle Fle&tré*a%%'r#f@n?%b?ﬁt? thd%eta potential
distritegidnt BamplReveld prepard@fe@ tReidtoporsti hitatiiaby dﬂut&g&ﬁé‘lemulsmn

M N- LAB Hom) eni zer, a two_piston _high- ;)r essure

1

apprsiSen 22 Tl tml mM dihasic ahesrbnterd O and fifrating e sqlition with 100
mMﬁhg){@gﬂE LAY il 63 pﬁ iR e rflie. bf 5’3&‘1@9 mﬁﬂé&BS emulsions

18 mmrotostator was used to m x
and tmg:ﬂrﬂldﬁleﬂteﬂ’llﬂs’lolﬂ) cartya hamegaivezabigoFighR). él’ht@t‘atme]llyy, the emulsions

| ab.s Ie SIO vvltht | batch sizes.in the_ .
are stilizado TS charep ov iz pieapa! st GopPG i o Sing! ks pit i reduced
for tROPlaf&o &mg@n SRRGA IR madiliflid of He!@Xral 20reBA&dC o vathIl the net
appropriate honogeni zer probes (IKA Lgbortechnl k) or a

negapigk yhzrreﬁ isPRainRO®C, Incertraap ﬁrec;pmacalcet dorteigenicherve shaige geutrality
th%/l m%thc?)Z]to mx the ingredients, with a
in "SI R (Mcrofluidics Inc) used for final
homagleft zahhfzes\NBOifest e pE b tl@d’flbﬁf%r@ﬂfe caier@n!saah Ghbility as
size of 4-12 liters was perforned on Gaul in
meaygspbpe Hieparticlesiehr lbmulsiogs srerhmgee p%i@&%%re@g ﬁ?ﬂ#@i}j’e Ri22& glycerin in
w0k ol B S b oI B o

emulstin@spaaticie smbeﬁd)%aﬂlttbdia\rihg( ad Jh:ﬁrdsﬂgédaﬁy Bi1,3) wef orarange of 0.30 to
honogeni zati on. Manufacture of enul sions at batch size

0.45 g Emafsiay-waye siblgas highetbysiegi TREY ayl REAdbGEmind af lognhpH using
phos%ﬂgtgéﬁﬁlr‘fg \%IP garg/ éorﬁger{t}%.ng%yfl c%ﬁacglcgthﬁgl%%%gﬁ)e%n%gg rbloTer to pH7
usin@ bhexptiate mSﬁffbr u@@@hsé of phiele aizk evas Zédnl diter aﬁtoelmhlgj ons

i ncl uded Cor ni ng pH nmeter with an Orion sem-mcro

Ross el ectrode or Orion 720 A with Ag/ Agd el ectrode;
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Mal vern Mastersizer S or Mastersizer 2000 from Mal vern

I nstrunents; Zetasizer 4 from Mal vern I nstrunents;
w@ewetizaeA freezing point osnmonmeter and rever SBCPHaRE7/067155

HPLCs. Met hods Preparation using freebase as starting

material A Lab scale preparati on Coarse prototype

enmul sions at a batch size of 10-40 nlLs were prepared

by m xing the oil with | ecikable6by a bl ade m xer at

6BEpratectetdbyani-trogenheadspaceTCnacaleget—was—
added AR m>eﬁ%%r|, fo d by $B afiditjon bf the
aqueous phase c®ai ni ng"PHFEEr | n BRE buf f 8 unti IP &3
hanogenous mixture was nE#d€: A soni catof probe pwas Hm
used to further procegssmpglenulsi on prem x while

mgi nt gIRISNg t hes mM r dgen headspace.10Coal se3.2frul i 00st8
priepared by som gafi dn werg cenirifgged| atg g RPM Hx31
remove gross PR LHFUATES [pN a DUPORY SDTVaks 0.39
centrifuge, o this nsed f'gJy refovap of “éfs% op 032
cantents of the—emHsion—+tar—evatdugtron—Fife :
enul si ons pr epatred—by horddeni zhti ol or M%S%fl i ai028;
foll owed the fdPmMing stehs Firstd the adieous pRa¥de
was prepared|bySaedi ng app? opri ate anount s9-64 0.34
gliycerin, waterROamd bufferSto ap appropri a.€3 cont aioddr
orl tamEAThi $ va® ®i Xed wel | and maiont al negig At 0.44
ellevat ed t enpengjsus,es (60-y00C) [by snmme[sigig; 1 n| ang 39
wdt er batch orygFEur@tingyhot Wwatgp T ougk, ou BT 041
j acket of the—tz xt—the—oti—phase—was yﬁcpalc ,.40
by addi ng appreptiate-eit—andteecithin- Thge cont-at-Her
was tared and f(mz%jl‘rl g Qllhi‘f ance \I\Ri a “Ipdg-l;'hi S \A/:Qés
mixed at el evat®d % enperattire usi ngdhompgehiZer| or 0.36
sgniPs¥ euffepr obd8 mM di sperke | ecithfn and @B&sol ve 0t3e
driug substance.l0hd cloar se5 enul $i on5was| comp®unded .76
The hot oil phasenwvas transferréd ti9 the agugous phade
atl[ 7(H&uaBRd Monmogeni zed tosobtaln cear Sg egigd Si pn. | 48
Fia AFI Y] bt g nmedgst g a hrgh-pressut
hon§§§lﬁr‘§%¥&g¥ﬂ%ﬁ<¥r@%€m %ﬁ?g‘? Using a m crofluidizer:

the emul sion was processed through the mcrofluidizer

at DEeXfoP ERSRINNE pltepaRdG8PCHbduridoA _u@ingiaﬂiziﬂkl MRk ob ekdipibnt levels
a constant particle size was obtained or to a
are summarized in Table 7. Particle size data is reported as D(4,3) before and after one

autoclaving cycle.
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maxi mum of 12 cycl es.

or Gaulin honogeni zer:
passes at a pr

for

sever al

The processing chanber of the
m crof l ui di zer was covered with ice and to keep the
W@ 2ovpaeasiire of the enul sion fromrising. Usi nRBCRESIWE067155

t he emul si on was honogeni zed

gSpig e of 8000 psi while

mai nt ai ni ng nitrogen headspace and the tenperature at

approxi mately 50-600C. pH of the final

enmul si on was

Emulsmduj#usbmum ng $80 Egylecithin Na(bipii 0 RpClFireMel t he D(4.3) D(4.3)
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e T 05 n;;%};ﬁ"'f”hh,o ’:Lh%;f'af._‘ﬁs o 037 0.37
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160N Nets W T BsgN- $e> M Ki Ngg 1 N| T Neg10PT €1 M Xo.69 1.42
1vessel "27sNe)ft, aach phase wab Turthef norzam xéd wish a 1.96
181 gh- sheer m xers Tepperature ofgeach phesse was 022 0.22
Pmi Nt aidved gt 50 600€C. ThAe oll phase|l was’.Grangf er@ed 0.22
2015 g n?ragQQl rizéd nitrod8h nt d-5 he pr eLW® X Vess@®id 0.68
2Lontﬂ'4ﬁﬁﬂ {hedfucolisHase| Thb dibsolifiZngYresshid 211
Sges—[r-ned—{wed -t pyfpgep—irge—wpterand each o
SR T 1TS€ WS T dansigrreg to,the pregm X vebg;dai UsT 90,43
2PT ESSUT hged [N THpgen] T M KLUrge wWap adddast ed Upgi0 138
2bhe [total targets wel ght 1usi nj pyrogeh-t1rzame water.odihe 0.24
2conthi natsi on |was 1hi gh|{sheer m xedoto forma crude 0.36 0.40
22mulisi otd Affter 1fhat] t B crude &mil ki orB.8ias 0.38 0.34
transferredlitn "Qllrga tank #H0" usij ng ni frngpn
pressure. Then the crude enul sion was processed

t hrough t he honogeni zer |
conpressed air to drive t

Mampigads Lo

juyge tank #2" using
The |l ast two

st gps Bampleilluepasd @d cffeserf dle doaRsehipentite @M%h@iﬂ&érﬁ‘umbility of

dropl et si ze.

The optim zed enul sion was the

the fprrawéiﬁ@“rSrOé dhe igvemionasimeapyigd by s and the szaigf ta? deaplgts. 7 B results

of short term stability of cinacalcet at different temperatures and varying TRIS buffer

concentrations are presented in Table 8. Cinacalcet was stable in the emulsion formulation

over 12 weeks. The pH of the emulsion is lower over time for both placebo and cinacalcet

emulsions. The drop in pH is less at lower storage temperature and higher TRIS concentration.

44 -




nitrogen and filled into vials, which were purged wth

nitrogen and capped. The enul sioncontaining vials were
W@ b@m1seam sterilized in a rotational autocl aRer/ugton7ne71ss

steps in this process were perfornmed under constant

ni trogen production. Prepargjog using salt as

starting material A Sequential Process For conversion

of cinacalcet salt to freebase, cinacalcet HCO was

added to an enpty jacketed reactor set for 700C, and

PO ——ar-e—a- B tHAt—oF—Wal-a+—wWas—ardide-d—o+

r SEARgEHONAIRAS r pact i an SCrixed at fo form 4%Gurry
Buffes i xTimee contGimaselet ¢ al | pw t he | Empenlactur e of
necaleur r y(weekseach ¢@@C. Nepdtl, | NX@3)spl utanon waspH | D(4,3
lded i n| the anmount mgmipproxi mately 1| 1nighml. 2| nol af )

I A ents of (Ne3aklebofN® € 038 NGy GARLBHES §50] 0.35
Mgomér'”e‘b?”psf h&ebd) | 1845 epcés”? 0 fp1hdcBo)P8%0 | 0.33
t hePoquiF LGPIAEROL] “&6’.4““*9,3 U (placebol [ 8,32 |,0.38

RO ~F —

(O 1Ll

down to the 4equ Cen g—ex A Fept

f 1 eebaselin ényhpn ‘(p\l@?e 12 6:4 \n3§ a Oiﬁﬂaqeho} gk?’r& 0.35
by weight, i8 the Q&ﬂ@?ﬁb% 1%74 he Ogddant @ {Rlagebglij Bdg | 0.35
for final enld si onO (Thecbe) xt8ide | wds34t het (Bagebped 84S | 0.34
500 RPM for B hours. 4M3er [tgg0| OB Stirdiadg was.80 | 0.31
St opped and bhe m xtu g was @dd owedt of st and S41 | 031
g‘d! Stg”’e“ yor 11 NOUf3g TTHETR 651¢ 8oS" P”ﬂ%% Wb g 29 | 0.31
£ 11 oSk of Ot hopat b i + v %1??' o g 047
dyai ni ng_\A.as_SsJ_oAAed dotin_t o 5 L\“M\ng Th-=4 MMOAS

was _col liect el unt i1 t“h?t,2 0i | Sh)ma“eovﬁs eeﬂ 3§I ut i 82 | 0.36
f{ @hmMe out Det. AOf(placaboppd.bf | 0i0l38wefr e aldbl owedotld | 0.38
dfai n out to2ensuf e (plaedbond M@ €r Or®Mal ns On theg.86 | 0.39
reactor.| Thesrema| pdshcdb) | Beop| | opyyase wag col | geieed (.37
i a separatg tar ug(glgggb%b F0R 00|3t6s actugh wel gty | 037
\I\Ia:’lSI not Sd.—S%npl e O (R E 9903 p’Q e pereqt ake |8d7'3d 038
anal yzed—as—p—pro pes repare_an ' '

e |)s/| ong th Izr‘ Kplﬂcﬂ@i’rﬁ%\ by Dn’i i thQ sec ﬁrﬁl 0.38
hal f of the 8l requi4®¥d at %leyaled tenpéPat ur p9ddd| 0.29
the drugkoil 2sol uti od.4¥as adddd]| D® emul did8n was.82 | 0.29
pyepared as descr| bed. 1N pn e at 0@ usi ng.76r eepd8s® | 0.29
a
f
t
0

pove. B. Ong-pot | Pracess Fayg# i §mrocesy,73t he| gaist | 0.29

pr m of inagalce V\@§91add *G G0 TS eact 1@ Ves$els D10.29

nk; hot—wa FT W %76&,U| at ||:Q gll Lll?'( 92cu..K & &9 029
; 93 1 2 :

ol +h~ f nal nrw\nr ot gy o o
CAlLIT CIitC— 1 TTCA! ALY A= 2= L B =

r-wnl

The results of short-term stability of cinacalcet at different temperatures and varying
DEA buffer concentrations are presented in Table 9. Cinacalcet was stable in the emulsion
formulation over 12 weeks. pH of the emulsion is lower over time for both placebo and
cinacalcet emulsion. The drop in pH is less at lower storage temperature and higher DEA

concentration.
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pl acebo enul sions and the cinacal cet enulsion carry a

net negative charge (Fig. ERpmpl®&oretical ly, the

emflhl":sl @&ﬁlple illustrates the effect of storage temperature on long-term stability of the
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formulations of the invention as measured by pH and the size of the droplets.

Calcimimetics emulsions for long-term studies were prepared at 5 mg/mL drug
concentration, 5% SBO, 2% egg lecithin, 2% glycerin, 20 mM TRIS buffer at pH 9. The
emulsions were packed in glass vials at 20 mL each and stored inverted in stability chambers.
At each time-point, 3 vials from each chamber were pulled and analyzed for the calcimimetic
concentration, pH and particle size. The pH and particle size data for cinacalcet are given in
Table 10. The cinacalcet assay and impurity levels were within specifications for 2 years at
5°C and 25°C storage conditions, and for 9 months at 40°C conditions. No significant changes
were seen in particle size for 2 years at 5°C and 25°C and for 18 months at 40°C. The values

for pH dropped over time, with greater magnitude of drop seen at higher temperature. There
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are stabilized by this charge, which prevents the
droplets fromcoal escing. As pHis reduced, for the

w@k@ecabae®mul si on al t hough the nmagni tude of thRCTYH8209B067155
is reduced, overall the net negative charge is

was H@'Sfﬁhﬁldﬂﬁ@dlffbﬁng@ﬁﬁ&@&{ the tpPofGh Bladdiotis c@ﬂffblal%ld%‘ ﬁlat of the
achi'eve charge neutrality in the range of

cinaJadt esubicnsnithe |em§1¢ﬂseh@f desmmsiwite ngricmt kteblbqsf ¢IE$torage.
type on emnul sion stability as neasured by the particle
si ze. Emul sions were made using 2% egg lecithin, 2.25%
glycerin in water for injeghbeng Particle size and pH
were measured after one- aut ocI ave cycl e. For all

CIIUI bl O11s,  pPdal lI L.I C bl 1 tbl d.VI ng as
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18 nwihpl e i | | ustgdat es t Bessoef flect 708 thHe sggoage 8.45 7.85
24 hGHTREr at uf e @rpgshort-genm stabykpty [T §he 8.43 7.66

P S R

stability of Biadesinagaleet qxwlﬁlerlent% tenperPéwbwnuﬂﬂon
i R oot SHrafPUGRIER LT 07 4L P SEE cbflition

Fanut Y U i s‘di :rb \V,\Zi’&i Tlh;UA 2ol f t hs ‘r)r:IILclzanI S 40°C

1
Initisbwer ovet t P80t or HbtHW pllac8Pd0and| cihhedl ¢el.165 0.165

3 menths si ons| THESTrop iGipH ijs 166 at}| | A7 st orlalf® 0.169

l[6 méthper at uf e @ands hi ghep. 13RI § cancent riat | oneTabl &. B4The  0.163

]

12 nidiithHs LS O] sheny-ternsi@bl |1ty 4 gl nagpdocet a.170 0.174

18 nilrfthET €T | TEFREE At e@l@f‘“ varyiag, PEA T ET 0170 0.176

P AP A VA T A 5 s

*Partigle gize NfasWRMIPEP GANG @lm&wlmmﬁeﬁ%zeﬁ 8P0bot h pl acebo
and ci nacal cet enulsion. The drop in pHis |ess at

| O\Qﬁlanrnlz%trgsr fi‘tg%vetree IR ro%tl(l)'lrggete?nq(%ta%ﬂglg %trudgsz'%‘or Compound A. Table 11

summarizes the effect of long term storage on pH and particle size of Compound A emulsions.
No change in particle size was seen over a period of 14 months at any of the storage conditions
tested. The pH drop was seen on storage similar to cinacalcet emulsions, with greater

magnitude of pH reduction seen at higher temperature.
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concentration. Table 9 Exanple 5 This Exanpl e
illustrates the effect of storage tenperature on
WO agaLEsin stability of the fornul ati ons of t hBCT/US2007/067155
i nvention as neasured by pH and the size of the
droplets. Calcimmetics emghgjeqqs for long-term
studi es were prepared at 5 ng/nlL drug concentration,
5% SBO,_ 2% egq lecithin, 2%qglycerin, 20 MM TRI S
buffer at pH 9. The enmeabwementbEpHacked in gl ass
Vials at § erg S
chanbers. H@éﬁ%‘:‘?orﬁgg%%ﬁi %tggg’lls@[lal 2& %HIL b&% bhd A emulsion
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TG o SR A 8
ifl}ﬂnﬁ]&ﬁa c ndi?-gnnq arﬁ*lgf ar Q MI hc at_dmc 83 8.7
Soraiths ons. NB9si gni fi%éant [chafges wer e 8sken |in8.6 8.4

@ardnithd e 5i zeB.9or P ye¥s at 568C and| 256G and f 86 18 8.3

194anbmhs at | 4008) The vad wes [for gpH dribpped over wigre, 8.1
Wwin grea %ez{@&&hefﬂ@&a%r eGRAracl'SiA, DI4.3)5h u

bet veen t o? B BL & HBPpYRL Anulsion, Eéoépwﬁ%@?muw A emulsion

the cinachlcet emil sions. The emil silons thus

ddiimest r at ed | onS§taragercenditivhi t v on |5t or agStoragbcendigion

aParti cl e| si Z8Cneasur 25r€ht s| dot@eCusijng &°@al veras°C 40°C
I\/pfﬁtlgr& Zer 2@@0 S mdgr resul()tzs Were geen on (2 0.2

iﬁﬂﬂltﬁser St 8(5)QI | t Y srd@l eg[ f orO 2uonp§gunq).2/-\. abiogaz 1T 02

TR i L Nk o
‘H}qn.thﬁp Sl z09ms Seeld-duer| a Bek| od of 0% ont R at 0.2

14 mondhs™t he sOdidage| cofdidt i ans &4t ed| TAd4pH|drépdwas 0.14
seen on storage simlar to ILC| nacal caf enul sions, with
"MefKuEahdits da@NisingtieMalveHMaaedier 20005 8N oghbr ﬂﬂeﬁﬁﬂ&fments done using a

Malt EAReLsahdr & -STafleBowdr NRARY SARND (R diftehetcfBh Fhstrument.
Compound A enul sion 4 ng/ nL Conpound A enul sion Tine

Storage condition Storage condition 50C 250C 400C 50C
250C 4Q0C Initial 9.1 9. 1Fxainpled 9.1 9.1

This Example illustrates the protective effect of the formulations of the invention as

measured by irritation in the rabbit ear vein (REV). A typical protocol for evaluation of the
local tolerance for formulations was as follows.

Dosing of animals. The rabbits used were male New Zealand rabbits weighing

approximately 2.5 to 4 kg. The rabbits were acclimatized for a period of 10 days following
receipt before the start of the study. The rabbits were randomized into groups based on the
number of formulations to be studied. Typically 3 rabbits were used per group.

For each group of rabbits, the formulation containing the drug to be tested was dosed in
the right marginal ear vein, with the corresponding placebo being dosed at the same time in the
left marginal ear vein. The placebos were prepared such that they matched the formulation
composition, and the technique of dosing for the drug formulations and the placebo
formulations were kept the same. Typical dosing volumes ranged from 1 mL/kg to 5 mL/kg.
The formulations were either dosed as (a) bolus injection wherein the entire dosing volume

was administered within 5 minutes; (b) 30 minute infusion; or (c) a 2 hour infusion. The
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1 nonths 9.0 8.9 8.8 9 8.8 8.7 3 nonths 8.9 8.7 8.5

8.8 8.6 8.4 6 nonths 8.9 8.7 8.3 8.8 8.6 8.3 14 nonths
W@2®7824468. 1 8.9 8.6 8.1 Measurenent of aver ageCT/US2007/067155

Particle Size, D(4, 3) in nm2 ng/nL Conpound A

ornRARHIRL QR readFith Fter CONRAUAAp AroB e B @R dTh ABoSLl 8@eters. Th
O e e er b B e iR i SBeters. The

injectioD GitenwelicaharBe@wh 2ndgliplegnR @ iden@ifiRatiomas madhsotBe X atio? period.
0.2.0.2 0,2 0.2 3 mont,hs.0.2. 0.2 0.2 0.2 0.2 0.2 6

The ﬁ%’%&tweb‘% @56853568?1’6‘? 9163)82 %?%Yl‘ﬁelﬁﬁtnt hs 0.14 0. 14
0. ObsévidorDoflhifald AEadYeasi kBN BbS eifl o agéSsiditht JeaVBw & dhily for

Mast ersi zer 2000. All other neasurenents done using a
morylt e punsisy. e aghsaimd recpived agipttiled ghispl ebseryadon encetpsior to
L£ferenc 0.1 N o Thi. e
ne PRSP ISR BHRIRLR e D YRS, one
of BadteinjgrvientitonaasbsaBad dsiaddings bfid swelih®@pridmtoldosing and at
rabbit ear vein (REV). pi cal protocol for

! Aty .
apprayigtaiely fofft #1d thizourppet dpsst ermimbaormlities W KeP9Rd andsy were
obse df. %ﬂsgf'%tio | ﬂﬂalgi ﬁtﬁ@(‘)mlﬁ:&' s_ca—llgﬁ aeaﬁ@ih% %o Hl%?gll(\f@irng scale
nmal e New Zeal and rabbits wel ghing approxfmately 2.5%to
4 Egythdhe (reddsbs)t s were acclimatized for a period of 10
days fobl ogi[ag recei pt before the start of the study,
The r¥BE5IYECH&r e randoni zed into groups based on t he”
numbeye9fslibareithathh eRgelly QeRep@iitidi ed. Typically 3
rabbits were used per group. For each group of
r abbi Wsll-defieed eythgimat i on contai ning the drug to be 2
teste@ &e/as gosed én he right marginal ear vein, wt
the cor ergﬁg %a?vr?ﬁ ?W ¢8¥o Dbei ng dosed at the sane ti

i Nt heeverfdrythBimg (et redaéss (@ kieht Edapiaeahes wer e
prepared such that they matched the fornul ation
injuries in depth, necrosis)

Edema (swelling)
No Edema
Very slight edema (barely perceptible)
Slight edema (edges of area are well defined by definite rising)

w N = O

Moderate edema (raised approximately 1 mm)
Severe edema (raised beyond 1 mm and extending beyond

area of exposure) 4

At each interval the area of irritation (if present) was also measured. The actual length
and width in mm was recorded.

On day 3 the animals were euthanized and the tissues from the Pinna of the left and
right ear, and any gross lesions (if present) of the ear or ear vein were collected.
Histopathology was performed on the collected tissues. After fixation, the pinna was tripped
into a total of 4 sections of 1 cm each; one of which included the deposition site (location of
the end of the catheter in the ear) and one from approximately 1-, 2-, and 3-cm downstream
from the deposition site. Each section included skin, cartilage, vein and other soft tissue.
These tissues were then embedded in paraffin, sectioned and stained with hematoxylin and

eosin, and examined via light microscopy.
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and the techni que of dosing for the drug
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dosi ng vol unmes ranged from BCTAI$2007/067155

to 5 mb/kg. The fornulations were either dosed as (a)
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the sebipnyasidghicroscpietyaar lyﬁﬁomlcahewmanon@cme@npmfl myzegd
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seve@d Wherc@lnacdlsa iy @dsed Blodimyg e A iur irfudioamaoconziairédio, a @@sinjection.
prior to dosage adm nistratjon and once daily
Howiepgsi dnthe @rnacmwopﬁl}%& sopisions af thgdnspEan th@ae glégets were greatly

redu(:@dj

appr oxi

Qllyse‘fﬂlhét&g prior to dosing and at
y 4, 24 and 48 hours post dose.

Any

abnornalltles were recorded as they were observed.

Qobservations for
according to the follow ng

| ocal

irr

rafle

Eryt he

n were scored

ma (redness) No

Erythema 0 Very slight erythema (barely perceptible) 1
Vel | -defined erythema 2 Mbderate to severe erythema 3

Severe prythena (Dbeet TIRBNESS 10 [SITght| eschar
Treatmenkt i pn, | ies iln e)mwr%) 4 Ede'ﬁstopat
S —Po—aeRa—_ (ﬁ}r . A e L B A CaAA S AT hology
perceptible) 1 Slight e@lelraooemt eso.@ifo.oarea are
def i ned| by dEFERi ite rfi spn bder at e fed P '[591$°fmxed
y ) . 0 5&0?0 rgl tormderaie
Cnecaag@iuamin Fret-el-y—1—am Sy bre elerB o N
aom?okt =notnracglgio@m@d ar@a of)oa)qocsmmie))o 4 maJ o thrombasis, ther
Bt oo (conc. 05 myiml) 48 | 27+06 | 1.7+06 | incidenceand severity comparedto placebo.
] Midto severe effects seen at the higher
Cinacaloet 2 mgkg 0 00+00 | 00+00 dose.
(corc. 1 mg/ml) s | 27406 | 20417
' . ; 0 00+00 0.0+00 The cinacalcet treated ears were most
Oﬁ;g;ﬁnﬂ?&m i 8 03+06 0.0+00 severely affected compared to the placebo.
bxffr, 14 el 2227 | The injedtion sites of all these animals show
2h0urir1fusic;n Cinacalcet 2mgkg 0 00+00 | 00+00 m'Idto.severeacue, rpudijrgimlannatiqn
(conc. 05mg/imL) 8 40400 | 33+12 at &l sites tested. Minimel to mild thrombosis
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At each interval the area of irritation (if present)
was al so neasured. The actual length and width in mm
wor®neEes ded. On day 3 the ani mal s were eut haPCmES208TI067155
the tissues fromthe Pinna of the left and right ear,
The 881t88Y2AfOSSal VBRORNSxiLit] stRl § R RInacALetlil 8n 8ALIsHIN SAhulation at pH
vein were collected. Hi stopathol ogy was perfornmed on
9 ar¢ henroglidedan ddbleilSsues. After fixation, the pinna was
tripped into a total of 4 ieﬁi ns of 1 cm each; one
of which included the deposP?on site (location of the
end of the catheter in the ear) and one from
] fo|\111 ’),_Ianr*l’lr\mr*l\l\ncfro miraomithe
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t (Wr | Eotiente (s Edama These t Histapathology
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Grecacdth d il et X edsi n, 080 elx AR G glintaienous fotyingtration of dnecaloet inthe
vith TRE %—Q& opy. The data sunpaf i '

ga_%& fir! echdsinp nastvwelidiagsted as a 2 hour
YeR—etHRatat-eetTSs—athhAStee g dasusien $etiaginarbmigroscopic findng
ohoi i S pootihagdc@ngkat ¢d @nfl 0eue®s| 00k00 { onastildieshatewhich cocuredinbath
e en@us oseyhoi ty (as nﬁaféﬁ edﬂ’hn (? S 0 Plastho@nd cinacaloat treated ears
a o OR500

formil ation consistimng 485 ol buffer at
pH 4). This is seen macroscopically by the presence of

eryt hema and edenm. | h ars of the rabbits dosed .
5 o e B PSR R b e VR S e SR G Taulpeed in the
emuﬁ&ﬁfﬂdﬁaﬁﬁiﬁgl TRYS B @3ed eLarlin (u¥iore thel eﬂ{dlﬁaﬂﬁtwym@&hﬂe@ with no
perivascul ar edenma, henorrhage and thronbosis. These

signéfcpeicnacrascepiver enigioyeapic Idngci Hasdereenstipss ghsgabdlity of the emulsion
form%hz%@n%b hve a’a_lgl%telgg% eﬂf&ft ?ﬁ L QR Avurk mﬁrt ede[{ﬁlﬂsi%ng glje Ydsed TV.
I Nj ectr on. wever, In e - al ni ng

Ci nacal' cet-con
entdhblednsuimdrizes tha vl @t thdese: Btileehsuswekieitgs@ay kot compound
. reduced or conpletely elimnated. Table 12The results
10 A inggsoftigndomydaion adaemusipr farirukatioly f or ci nacal cet in
an enul sion formul ation at TQMeQMare sunmari zed in
Tabl e 13. Table 13 There results presented in Table 13
denponstrate that when cinacalcet fornulated in the
eH-s-op—cont a-l—n-l—n-g—'mg% s—dosed—as—anprt-hiusi-on—the
r&fierti ON IS Wejsh tolgr I with rlo_signjficant
Tmacroscaoi c_or_mi croscopi :Emml'arq@r%h s _dendhdieratioiogy
the ability of the enul sion lationf to have a
ComprntAet | ve effaet on oo 3?%?@&%?% he Geretygidmissnos of edema,
solutigpinsceiissed | V. Tabl e 14 €uimBpPidey 9Gudor gemrriage fstbagiedfiammetion was

meIARART €14 0 eahaoeRR WS XT &1 1Y 081 diY Qo oCMRSBigIsars reated wih Campaund A

2 hour infusion compared to placebo
(conc. 0.1 mg/ml) 48 13+23 | 00+00
0 0.0+00 0.0+0.0
Placebo = = Severity and incidence of ederma,
Compound Ain e vl s il carpev
emusionwith TRIS | Compound Aat 2 mgkg 0 0.0+00 00100 . o :
to the solution. No significart difference seen
buffer 20 mV, pH 9, (conc. 5mg/ml) . ; . -
e 48 0.0+0.0 0.0+ 00 | inthe ears treated with emulsion containing
2-hour infusion = =
Compound A as compared to placebo at
Compound A at 6 mgkg 0 0.0+0.0 0.0+00 either dose.
(conc. 5mg/mL)

48 0.0+00 0.0+00
These results demonstrate that Compound A when dosed as a solution, shows evidence

of local venous toxicity similar to cinacalcet. However, an emulsion containing Compound A
15  has a protective effect on the vasculature and thus higher doses of the compound can be dosed

without local venous toxicity.
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only at the injection site, indicating that they are
due to the insertion of the catheter in the vein and
not related to the fornul alABKdSbei ng dosed. Table 15
Exanple 7 This Exanple illustrates the protective
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V\,itr;]mfe memuf,']on bufter at pH 4, At ths |PEh. doNE Mampioushehges coserved forboth
fAE s afTtear SotutTqm of TCoNTEntTat T on| IS FRgnepcst epsions containing
Bcﬂiﬂblﬂsé/ al efrecaerg meiod R nast nit e e [49.0409a| ERiF dhese were mostly at the deposition

concent fati oA™Y h 5% seybean: i | , 0290l eci t hi (e o caneter.

grycerin and 20 nM TR S DUT T er At pH 9T PVC tubl ng was
crecasEl ECl et as amsexanple—ofrecHreA y_'?m@d | il B mekraeiSrivascular acte
vitn DEA Ik bl Set. 15 cm siec®i ong7of2 tho: doubescweidirikiogisenedfor boh
oHoVHobdto®! | BREaLBRRALAL 0 Or osrad gi o, Joorrlaeshaend dyppalegtpruisions containing
cl anped| on bekgmsnds.—Tiese I11gd tubes were hellat
the ambient temeratureé®for %9 Holr %048l f or mul at i ons

i nsi de were col | ected and anal yzed for drug content
usi ng reversed phase HPLC. F%ﬁHr? 3 denonstrates that
t he enmul sions of the inveﬁ?l %fe not adsorbed in the

t uThRERp ilhsthaey thepraxdias effectasd tioemakieds b0the invention as
drug-contai ning solutions during the sanme exposure.
dempmyjtrageqdebyseyantiag lose Hedigg sherash da i adspipHon fe @ping ysed i the

cliniP@ldieag. 1 n the

A solution of compound A was prepared in acetate mannitol buffer at pH 4. At this pH,
the compound forms a clear solution of concentration 0.2 mg/mL. An equivalent emulsion was
prepared at the same concentration with 5% soybean oil, 2% lecithin, 2% glycerin and 20 mM
TRIS buffer at pH 9. PVC tubing was selected as an example of commonly used intravenous
infusion set. 15 cm sections of this tube were filled with either the solution or emulsion
formulation and clamped on both ends. These filled tubes were held at the ambient
temperature for 1 hour. The formulations inside were collected and analyzed for drug content
using reversed phase HPLC. Figure 3 demonstrates that the emulsions of the invention are not
adsorbed in the tubing after 1 hour of exposure as compared to drug-containing solutions
during the same exposure. For the solution, the drug concentration after 1 hour holding in the
tubing was found to be about 50% of initial concentration. For the emulsion, there was no
significant difference in concentration of drug before or after exposure to tubing. Panel A:

Compound A in acetate / mannitol solution, pre-exposure. Panel B: compound A in acetate /
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tubi ng was found to be about 50% of initia
concentration. For the enul sion, there was no
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exanypie shqwy e uspof y9dimm sleptean g degpiet Baiee mpodiligidopbingrHeqt emulsions.
fr mtéﬁ%?@'sgx:b@&n oiﬁgﬁjd %@Dlgéiﬁﬂﬁ %a%ﬁta%ﬁ@fo%ﬂiﬁof@mc%&ﬁ?m oleate
chem cal s. | ot her chemicals were simlar to
was bb@ained ésoen bizeth dhechéralsredlé pihat mbskemicals. wdPe ejpalaato tiat ddscribed
each enul si.on: The enul sion were prepared using
unded ALETIAlS $5HPY t he same nethod as di scussed above in
Ex pphfiidn BRERN enkABOF-2TRE ¥mBkRhSydE BRPARHIOM. substantially the
BriefTy, the aqueous phase was prepared by addi ng
samamethodras discunpd abitve inExginpleey undeailchbaeateny scale greparation.” Briefly,

' i ner, The gl '
the PR ey SR P parl abrdi gl B e RSkl warer o an
apprgﬁ'@atz 08KRinbY THE@Y &Mtk MG ONdraiiedd Wéll @and\AhEaifal £ Blevated

e oil(£h4§e was prepared by addi ng appropriate oi
tempgriutes €0G-HO k) bYamestingiha epniaisT inad watehbdich-he

ci RRE gil E)ﬁl]gsef&z?sfper?}?ag%% %%%ﬁgg?eﬁ%gop\%%gg (glg g[é(gfe 161% ﬁ:ﬂc’lé %igrrtainer was

of 'so ol ea
tarepinaisthe gingtalced fred baseoias ddded.t Appropiin@gahmitt offsodiun @leagsS(between
m xed at an_el evated tenperature usiﬁg,sonicater
i

0-1 ‘7@} waeklded tqﬂhésp(g], Riasgmdxtyrey el }{erpél/]!e%l&}}i{l nlarf:alfqﬁ gnixture was mixed at an
elevg_e{f e‘fﬁ{lref sﬁ% sgﬁﬁsteﬁpr%buq@) (ﬁﬂfékﬁmigbﬁl@tﬂ% leg_ilﬁﬁn,hﬁé Cinacalcet
ol p ransrtrerre e

ase was dtot aqueous phase at
free bhewaati ¢lie todipepkhter es and honogeni zed to obtain coarse

%%%hgﬂqlhgliagg w%gfu{laﬁéjgrrr]q\%\,\tgzhé) gchlgh{l]s_ep u?s %tf‘eg%\{%éqﬁittplgperéglres and

homBedrifetth @Btatf cablcWasu g6t erifk RERAIMS W8k SotMBEY B8Lif a microfluidizer.
Zet asi zer Nano Series Mddel ZEN 3600 | aser-scattering

pafihpge Mesdsewsmenp Hotaepatential as a function of pH was determined using a

Malvern Zetasizer Nano Series Model ZEN 3600 laser-scattering particle electrophoretic
analyzer that measures the electrophoretic mobility and zeta potential distribution. Samples
were prepared for the zeta potential titration by diluting each emulsion approximately 2500-
fold in water. The pH of this mixture was noted after dilution, and then adjusted to a pH 9
using sodium hydroxide. The pH was then titrated down to pH 6 in 0.3 or 0.5 unit steps. Zeta
potential measurements were taken at every step. The zeta-potential of each emulsion was
plotted as a function of pH and fit to a linear regression line. Using this regression line the pH
at which the emulsion had a zeta potential of zero was determined.

Zeta-potential is a measure of the charge on the emulsion droplets. The charge on the

droplets contributes to the stability of the emulsions due to charge-charge repulsion of the
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anal yzer that neasures the el ectrophoretic nobility
and zeta potential distribution. Sanples were prepared
WO a007tibvg6y et a potential titration by diluting REDHS2007/067155
enul si on approxi mately 2500- fold in water. The pH of
droptlélé STIEsX FAHE&s thRShinadafe élfo‘pf&s ﬁibllrllébhl‘égbmgﬁnf‘hdshﬁ IHas been found that
adjusted to a pH 9 using sodi um hydroxide. The p
the Migleen the magtiede dovimrgoomptieslropiets,. tBe betted e axpetted stelpﬂélty of the
éeta potential mnmeasurenments were taken at every step.
CMUPHE: zet a- potential of each enulsion was plotted as a
f unRE bPRcRhinRE RGNkt Pnprt | Iarﬂle%mwee:ga@%% @R dnulgen droplets in
Using this regression line the at which the
the abfigrics job Arugadlay et gop@eeiisilee C@Tac%lé‘?tGaWefcﬁ@P &fithi the gharge
charget&'?sstﬁghﬁ {Cilil g‘iulﬁlgn alhl] ‘%({a t?latgetté(t)w L Pt £lggs| H{% copn%ound is ionized

carr@ifgflh ﬁlbmdsﬁﬁ/etchaﬂgh e IrSthashtHargekd saite it leen exivd 4 kend] Wiwer interface
char ge-charge repul sion of thedroplets. These forces

(simflRf 0 4 Fder A0 aaffvcsb| Witkosbsthedtsang e RgiculRydieorytorpagehanism of
actuﬁﬁ s {th@q chtah It']lﬁ@% %eﬂ@%ﬁﬁﬁnﬁe TRAR gut‘ﬂ@ Cg&ﬁ Ty gﬁ)ogﬂbly has a

e dropfe er the expected sta
neutﬂi]l]lzh@l effect disthe mégdtﬂfe ichdmign irapartelde ydoeithgin.f Thkis phenpamdnsn &an be

o TR G o RotbouaToh Sh BRIk fotdhih B pgget tirason)
A typRA Jd- Bt d for bR @mﬁnwn%n%ﬁﬁgeﬁﬁw@& k6Spakd thRs

emul sion. It is noted that at |ower pH values, the
COH@mnmbu&kaQMJ@ﬁh@@mnb@gwyﬁng a net positive charge In

t hiis r st XISt

| oS PRREA AL e blark iR s Bhys BerB sl Hipesip e zeta
poteR@A1REitH @R sing p@l ﬂﬂfd\ieﬁdﬂ' Rka HAIERaY istiegh e AR &1 f#f range studied

action, it is thought that in this charged state at

(6-9. Hidowpiesr fopaempkioncvargute dinpglgsoaispthPyhzasa-gitration curve is

mgn{f@%{lt{bﬁéilﬁiﬂe{]}%l z§t %ﬁ@t W%QretMacgﬁgﬁkéé)ﬁo’lg é’)g ??Jdgﬁbﬁﬂi%g u&lﬁ)qu}%}ﬂ the zeta

endmenon Can asuri
potehhﬂ izrdgatipat Howveadr, a:sfthé bH ieraweséd) s A laotémmd; Incmas@funtll finally
Zeta-titration). ical  zeta-titration curve

at Pffl §r AindRTPIGYE 12B%R alrlﬂ?arli@e&?Fsr%oélaﬂfé]é‘ts datgFpay e goqdeqriedation
coeffOhER IR QQE%H@W o?ﬁ‘f}t@bgh%?{ ﬁlw% lz'} Fl'legﬁtl Gt ﬁhlchtthé ta—gotentlal is

observed t h ank enul si'on,” al t hough t
zeronstlsqﬁ"boﬁ:'zl'ﬂ:m}@etal rttthie pHetIEt qretadinthaege mthhdmtatmgxpﬂ}ted to be

Zero Iagﬂ éltéeh e \éll(e)é g\!lb é)%: Sl%l?ta géll?ngrqevs Istagﬁgg tﬂtﬁ g OV 51ons gha?ge
modPRi &lciad go&hfﬁﬂﬁéﬁt&&{n Rt adabH %/hidﬁecaﬁ %Bﬁ‘thbhttert@meo&g%evﬁlarge on
is significantly different. pH 9, where cinacal cet

thesmukﬂldme brle @t@mnm Hraur€y4 that mrz@ajce ofhwdnen alepiot dntzetalpotential of
the elélil%lsgﬁ??s S ﬁlgg%téve % the nrflea[sulfeﬁ VEHC of II)ﬁ\Ner ed, the zeta

The zeta- potentlal data at various pH for cinacalcet emulsions containing varying

amounts of sodium oleate are summarized in Table 16.
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at pH 8, it is in the positive range. Linear

regression of this data shows good correl ation
weowifizeeasent Wi th a negative slope. The X-int ePCEPS007/067155

i.e., the pH at which the zeta-potential is zero is

the pH of zero-Zeta. At thipgpHe t he overal |l charge on

the droplets is expected to be zero and the enul si on

will be unstable. To inprove stability of the

gplll si gns, charge nodi fi%rSa@ledteas sodi um ol eat e |can

be added whgch clan cgpiribute togpgshe négati ve charge

091.0[ nege egglss ans. _I4b.5| S seen I& frgure 4 3219[

he
f

(H 4
M STIIYT U_Il ? urfarim Ul LT, IIU lJUl UIII.I 4UI
A—-S_FF

1l o1 4

D+

F v LYY r\rJ vAalthac

nn
Ty

I"\f\ﬂ')
bl LA EA" A1 A\ Ilby CILLVO A L I uou A\ \vxe)

83 ous nl—lf'

clRacallcet el g ons/@4nt ai hi ng 16% VMFL arrtﬂﬁﬁ s of

soli um|ol ebt.8 arle sudddrized i n2Tdbi e 16. TAI® 16 ]It

i &5seern) th3.8above pH®B.5 when Gi7dacal ¢cet ixL5

predom|nantly unl-ionized, the sodium ol eate

NiT T Quiegob 0 (Ne negative| chakgg on tNhe e’y Si of
gﬂﬁﬂl etls. At pH|9, the negative charge|on the enulj{sion

c {ets i's much higher for|the enulsion containing 1%
1?5 Gmlol eate as conpared tp that w thout sodi um

effect on t he' E)ﬁuaguv\/‘r;l ch the charge on the enul sion
dr &pb eees thay apayepH BrauyBerosigacalsst lélmdﬁP@llQ@t!]iYuml@n@a@ dhe sodium
tJ | o H
Olea[f:h%glglb\?\lgegl %E'Lelgeg%l(tgveegﬁ%é%%t 0 be st %ﬁned%eetrg' aA\{ %r oaéh T negative
charp@6g ehedmipiion Whiplegs isheudhriggien forakasmliBionscod@immng | foaoim oleate
usi ng,  sodi um ol eate as _a charge nodifjer_ and

as C@M%T%@@t wishqug éocaprggoleafléee "}Ehe Rrﬁqgn@g(@feqoﬂﬁa@hplgpte also has an effect
r
on tI{Er eg{t:‘g cgmﬁ%ehéhg%rb at;fl% )E}llﬂg%fogf(cﬂ‘t E@%@ 8o EE‘QJ'I%%HSSP}%E&? nelng sodium
oleatecreweleasalazecqm‘cgmahutch loiwer pHSuabie. fTaHeywadd tis erpogted to be stable
I ncl ude oIeig cid, linoleic acid, stearic acid,
OVerﬁ;?rﬂ‘?‘ 9 LNREPYP decanoi ¢ acid, lauric acid, nyristic
ac ivhild O PRI %x@rﬁbl@qs @&ﬂ@rmrﬁtea%ﬁg sHaﬁhfrﬁct1QAt@ h€a 8fdre modifier
pal mtoleic acid, al pha Iinolenic acid, arachidonic
and giopchlceepcihs alpmmnb ithee @@ﬁume@mblprgwcplsset Fatheiofthia egarapls onay
of se fatty acid

read ISR e Doy i TRyl bt Rt dbelRy Puree o

Such/f@e acily ‘ﬁ’{hyélﬁclfl@e[ olex T, BnolBicRE Meid £ci@Gathiticatidafiéc@noic acid,
acid, benzoic acid, citric acid, and salts thereof.

laurigiaRigwmyssiihadié ieasaeriapeidt bahsniggeld. myrisioleiciaigy Ramitplpis acid, alpha
: [ 1 a . .
T TR A YA e
of tweathbiy df élsdse thttysdcindy. tinaddition ocal an alternative, other acids may be used,

Zﬁ@m el The preslence of sodiumoleate alsg has an

such as for example, hydrochloric acid, tartaric acid, benzoic acid, citric acid, and salts thereof.
Likewise while cinacalcet is used as the drug in this specific example, any other agent to be
delivered in the stable emulsions of the invention also may be readily tested using the protocol
set forth above.
Example 9

This example illustrates the effect of pH on the emulsion droplet charge of the
calcimimetic compound (1R)-1-(6-(methyloxy)-4'-(trifluoromethyl)-3-biphenylyl)-N-((1R)-1-
phenylethyl)ethanamine.
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set forth above. Exanple 9 This exanple illustrates
the effect of pH on the enul sion droplet charge of the
W@ 200¢i12d4et i ¢ conpound PCT/US2007/067155
(IR -1-(6-(nmethyloxy)-4"-(trifluoronethyl)-3-bi phenyly
| ) Wtéﬁdlﬁ)&o&@éh%ﬂﬂl‘ a‘?ﬁd‘lé‘&%rﬁkﬁ@@lﬁﬂ‘n@@ﬁwﬁ{ EipbRl fic. @1’&6?&@%‘3 MCT

and | ecithin was obtained fromLipoid, i nc. Phosal
was EBtaW fuoms Aolprigimeecifuofoipeny @aw &@tbﬁltcitﬂrm obipeahync.). Water For

trigp B i PRRTHAL BB R srot ¥ St o L Bkeplas
obEaiulash Prephtatidd: THBaANionFREHe Prépardd BRRT dbdn@inlly fH&ame method

enmul sions were prepared using essentially the same

as dﬁ@%sﬁwnd@(ampiﬂzﬁ%@d Liah SBl%lEﬁ?PéfaQOImnder Lab scal e
c Oﬁﬁg Eﬁﬁeogp thEe %va%%% nga C%%Il%nﬁﬁ% Fﬁﬂcrgﬁr%(tg g{ ants tog gly{:%rin and

INing appropri in an

wate&ilﬂo apppeEpriad eortdntinieing and Kéatigg and dngRiratig df60e80°C on a
nperature of 50-800C on a stirrer/hot plate. The oil
Stlrr‘ﬁﬁ%@ Afas prepared by adding appropriate oil, lecithin

angg gmﬂﬂ%qvas T aﬂj nerwan(gﬁﬂéc\)%g %}fgté:&m fich ar{doco?ﬁbound or Phosal

appropriate co ed wi t a soni cat'l ng
53 MG laed t:ornpwumll, mm@rctpemweroatamae aadhcoricrted wel arsymlhatng probe to

di s ed,... The oil i ckly added to
an ekﬁ@eﬁeﬁn@% ﬁblﬁ%{]seevegﬁ ng IW%S Wﬁﬁ?ﬂe@%s sgnl cat ed
W trfle 8i1 HRAMCAMsQRhidk PRR&IH RS 1RAVEEGleo I\gws@and HBNEShRGvas

the final emulsion.” Using a Malvern tersizer 2000,
som@acrct wigh @sgmzetedva@bd dorsenembahinugesbeenderingntre fiopl cvadkion.

oLl uaF el kSRt 20k PodicleeNoth SRaclemBibd Bbe ) up for cach

emquEﬁi :ﬁ@@pot@ﬁﬁﬁl @.E’@‘ﬂuﬁ@tﬁ)ﬁ' ofpNUV sl deRBnpRaQisihigta MAIREsN Zetasizer Nano
the data in Figure 5 denonstrate, the

Seﬂ%ﬁrMSﬂ@tZF@ﬁ APk caippet it wlﬂrld%vrp@e détpsod8MT-8n its

Ig IHQ g%é Haé enon §? r astz(zén??'ﬁggtr% etllﬂgltd Fbg)r%eg %?l%rg% %? Fean %[[E%lgn g dependent

on itapH, emhl apHDof sdradaklaibeing duggedt Exgnplbdiclaarlyp Idembnafamghe
stabjilizer would extend the stability of the

relatpshigibgyecen gH, Zﬁt@rﬁlpfi gau s&psstalﬁléttyem%e%{% tl@aétaéqﬂ or charge stabilizer
wouftPRldifiaht Qa6 &fetﬂ denhfiiSpSpPeci fication are herein

I ncor porated by reference as if each individual
publication or patent application were

All publications, patents and patent applications cited in this specification are herein
incorporated by reference as if each individual publication or patent application were
specifically and individually indicated to be incorporated by reference. Although the foregoing
invention has been described in some detail by way of illustration and example for purposes of
clarity of understanding, it will be readily apparent to those of ordinary skill in the art in light
of the teachings of this invention that certain changes and modifications may be made thereto

without departing from the spirit or scope of the appended claims.
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specifically and individually indicated to be
i ncorporated by reference. Although the foregoing

WO posenzd4eh has been described in sone detail DbRCTES2001/067155

illustration and exanple for purposes of clarity of
understanding, it wll be ¢pagvMsy apparent to those of
ordinary skill in the art in light of the teachings of

WHAAT BS ChAdMEBASt hat certai n changes and nodifications

may be made thereto wi thout departing fromthe spirit
or scope of the appended clains. CLAIM5S WHAT | S CLAI MED

1.SA ﬁharrﬁawﬁﬁéﬂ%ﬁﬂﬂhtﬁﬁﬂ cé@pyh@t I on, conprising: an
oi | phase containing a hydrophobic or anphiphilic

4nrqi} phase conjaining ahygkephphisiar smphiphilicsiitetrageatad an

a ont ai.ni ng a charge stabilizer, wherein
ﬁ%%gl?osli?%@@?&egsa%SH < pKa of the irritant agent i f
dnheuag@sihassconiiging a chiirgt babsizah whezat thba&bnﬂePh@@ afpKa of the
the irritant agent if the agent is basjic, wherein the
ifdfanh AgRt i Fhejageittis pidicapithp a@bléwﬁrrl@@ &t 7 PBagf fhediritant agent if the
%ﬁ\g F%BMUH tation caused by the irritant agent. 2.

ormil ation of claim1, wherein the irritant agent

wheraiaithk form3latidhés ftarerahdbdsarprofectiveadfoclagamse ireitation keeused by the
irritant agent is basic. 4. The formulation of claim
IriahASERs n "t he charge stabilizer is a buffer. 5. The

formul ation of claim4, wherein the buffer is selected
fromthe group consisting of diethanolam ne, glycine,
Zi ihafemultonaf elaimils wihdienethe phidanslagerd is aradibonat e,

megl um ne, Nnet hyl glucam ne and tris(hydroxynethyl)

am nonet hane (TRI'S) buffers. 6. The formul ati on of
%! aherEmuliRheifklaihe, GRdfgeths Lakidiagat id Bas@ acid or a

salt thereof. 7. The fornulation of claim®6, wherein

the acid or the salt thereof is selected fromthe

r [ h I a(:| d

e;i‘gg f@%@y@h o@% a%h ME%%N h&rg??ﬁa&thﬁéﬁ 5@5&%

formul ati on of cI a| m 3 wherein the charge stabl I | zer

is NaQOH or fornmul ation of cla

Yhéhp ﬁ%&rb%mmf Gla€ﬁ1ﬁ‘1 sheieat e Buifar lé@@le?té% frpm the g@g}@ ‘consisting of

diethanolamine, glycine, citrate, acetate, histidine, phosphate, carbonate, meglumine, N-

methyl glucamine and tris(hydroxymethyl) aminomethane (TRIS) buffers.

6. The formulation of claim 2, wherein the charge stabilizer is an acid or a salt thereof.
7. The formulation of claim 6, wherein the acid or the salt thereof is selected from the
group consisting of hydrochloric acid, tartaric acid, benzoic acid, citric acid, and salts
thereof.

8. The formulation of claim 3, wherein the charge stabilizer is NaOH or KOH.

9. The formulation of claim 1, wherein the phospholipid emulsifier is an egg lecithin, egg

yolk phospholipids, soy lecithin or soybean phospholipids.
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yol k phosphol i pids, soy lecithin or soybean
phosphol i pi ds. 10. The fornul ation of claim1, wherein

W0 b@702446phase conpri ses a vegetable oil or a PCT/US2007/067155

hydr ogenat ed vegetable oil. 11. The fornul ati on of

Q. %g‘fc%mum%ﬁl%f Qla‘irﬁq vaeriahk %ﬂ%aw"&)nwﬂE@Qe @k oil or a
vegetable oil is seléected fromthe group conS|st|ng of
Ipelargenatedl vegatahlqroibi | , castor oil, cottonseed oi

soybean 011. olive oil, saf f | over oi l, peppernint oi |
coconut oil and palmseed oil. 12. The fornul ati on of

cll. FhBFIFrmuildIRh&If R1iM®), QihkreRh@S fegdtalsie bﬁéh% ?dlforg@ﬂfatémegetable oil is
group consi sting of beesmax vitam n E, eic acid

sﬂ;‘@teldrﬁqm mergrm@g"qsyg@g pﬁg@numlb |c9@éﬁ]r gasgor oil, cottonseed oil, soybean
Py g B0 e O SRR pafie el e

hydrophoblc or anmphiphilic |rr|tant agent |s sel ect ed

fron1t oup consisting of penicillin,
rngeéwa@ f chyimndotpercin ‘ihé |0ﬂ Pthé%erléé?lﬁtf:%@om the group consisting

Jf%‘éés% d@ltz?r@itn' ]?'O(Pélé i, rﬁ@cﬁb@l c‘ﬁﬁfﬂ%b h@ésoﬁfg%%erldes
antimal arial's, "anti protozoa ant| n1n i CS,
taghmmmmﬁlaﬂmunaiuﬁ@wzndwazmpmm&mﬁsﬂhﬁﬂmth|a2|nes,

anest hetics, skeletal nuscle rel axants,

antirheumatics, adrenergic agents, peptide drugs,

1, Qhe kS AMGR of ANEMNORSERLPLInd Al d@phbbik B hAPHBEBE Yrritant agent is
agents. 14. A pharmaceutical formulation conprising:
%bcmdlfrth ﬁ@grwmnmstlog Gﬁp,@nbyllmeargmnm@gh@amdﬁ ragmaacychtrol,

dr ophobi ¢ a alcim from

SHGRRS Plrcilie ABTRRE. stemERpRT MR Ean iR pfrotozoats
a(?mheﬁqﬁntw@ Mtinespladtics, tﬂdﬁ%cﬁﬁheﬁﬁié@%ncﬂhi&@ﬁe@ QRésthdtichGkaletal
char ge stabilizer, wherein the fornulation is stable
mplElxants atigoumatics peseergisgigcntst PIpide fags doea s, and

I: und. 15. The fornul ati on of
@%ﬁ%ﬂﬁ%ﬁ%hﬁﬁgﬁﬁﬁﬁhgﬁéggﬁﬁcininetic compound is a
conpound of Formula | R2 H/ R3 (alkyl)-N CH

14. A pharmaceutical formulation comprising:

an oil phase from 1 to 30% by weight containing a hydrophobic or amphiphilic
calcimimetic compound from 0.001 to 5% by weight;

a phospholipid emulsifier from 0.1 to 5% by weight; and

an aqueous phase containing a charge stabilizer,

wherein the formulation is stable and has a protective effect against irritation caused by the

calcimimetic compound.

15. The formulation of claim 14, wherein the calcimimetic compound is a compound of

Formula I
R2
T4
R3—(alkyl)-N—CH
Rl
I

wherein alkyl is straight or branched-chain C;-Cs alkylene;
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| wherein alkyl is straight or branched-chain Cl-Cs

al kylene; RL is lower alkyl of from1 to 3 carbon atons
w@eoozaass hal oal kyl of from1 to 3 carbon at onBCT/US2007/067155

substituted with from1 to 7 hal ogen atons; and R2 and

R3 RAKEIWRASIRGNSIETSh i 18 8!cBfoR AtdAN QY& Kl Ik RicE Yo £ to 3 carbon

carbocyclic aryl or cycloal kyl groups, having 5- to
atonmd-substiveted avithi fings 1dpt/ihahgkn wtossbend tuted with 1 to 5

S O S A SREPE Wb S G5 M i aryt o

cycl8dIR{TBzrohRVRLvides a8 l7kyibmBéred rih@s Sptfchall BulitiQ@d with 1 to 5
substituted with 1 to 7 hal ogen atons, |ower al koxy of

substityeptsTaghpingependehssclastaddeun thergrevpcongifing of lower alkyl of 1 to 3

carbg% lé%ln%mor\;v%r hgl%lﬂgl ofl 1008 A A&ly 4t§rg% ?@Dsﬁtutéd %Rh % t§ é}rhg%gen atoms,
at onms, ’ cyano, hydroxy, acyl o 0 car bon at ons,

lowdraWixy by dte 3 yhibok vitoned, hdlogén, diteR aldib, atkgBninaghiloviewer
thioal kyl of 1 to 3 carbon atons; or a

alkﬂﬁiﬁﬂ%ﬁf:ﬁ&ﬂ 3 63PPY RS eptaan] hydeRyy: 29 &f &9 4 cahon Fipgs, lower

R R P Doy e RS balFof PG Bl sy o
pharandedt@allywhiceptahiesabb eharebdnt i cal or different, are each
a radi cal chosen from CH3, CH3O, CH3CH2O, Br, d, F,
CF3, CHF2, CH2F, CF30, CH3S, OH, CH20H, CONH2, CN,
M % he GiRfdiionRt @RYh 141 SRRERAKE calbittiMletic bSAPSM is a compound of
t-butyl, acetoxy, and acetyl radicals, or two OX1l may
Kaygetaldr form an entity chosen from fused
cycloaliphatic rings, fused aromatic rings, and a
nmet hyl ene di oxy radical, or two of X2 may together
forman entity chosen fromfused cycl oal i phatic rings,
fused aromatic ri and a net hyl ene dj radi cal ;
provided that X2[lis ngt a 3-t-butyl Hradical ;|| n ranges
fromO0 to 5;%Mmragnges \frorp 1.to g &nd|t he Gl kyl™

radi cal is chosen m C1- C3 "al kyI~\dadi ,
substituted wth at |east one group jchosen from
saturated and unsaturated, |inear, , and

cyclic Cl1-C9 al kyl
|

wherein:

X1 and X,, which may be identical or different, are each a radical chosen from CHj,
CH;0, CH3CH»O, Br, Cl, F, CF;, CHF,, CH,F, CF;0, CHsS, OH, CH,OH, CONH,, CN, NO,,
CH;3CHa, propyl, isopropyl, butyl, isobutyl, t-butyl, acetoxy, and acetyl radicals, or two of X;
may together form an entity chosen from fused cycloaliphatic rings, fused aromatic rings, and a
methylene dioxy radical, or two of X, may together form an entity chosen from fused
cycloaliphatic rings, fused aromatic rings, and a methylene dioxy radical; provided that X, is
not a 3-t-butyl radical;

n ranges from O to 5;

m ranges from 1 to 5; and

the alkyl radical is chosen from C1-C3 alkyl radicals, which are substituted with at least
one group chosen from saturated and unsaturated, linear, branched, and cyclic C1-C9 alkyl
groups, dihydroindolyl and thiodihydroindolyl groups, and 2-, 3-, and 4-piperidinyl groups;

or a pharmaceutically acceptable salt thereof.
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groups, dihydroindolyl and thiodi hydroi ndolyl groups,
and 2-, 3-, and 4-piperidinyl groups; or a
webariegeuti cal |y acceptable salt thereof.17. AEEUS2007/067155

fornul ati on of claim 16, wherein the calcimnetic
COMRe ¥ihuilstioh df 3taid 16, wherein the calcimimetic compound is N-(3-[2-
chl or ophenyl ] - propyl ) - R- x- net hyl - 3- met hox Benzylan1ne
crbldoraplgﬂma]r rrcpUi-ReahiethykSempthakytensdiming e raeabarmaﬂ;:sutlc'ﬁﬂs

ﬂ%qﬂatH$@>of claim 14, wherein the calcimnetic

%%k ompound of Formula I11 111 wherein: Rl

|s aryl, substituted aryl, heterocyclyl, substituted
heterocyclyl cycl oal kyl, or substi t ut ed cycl oal kyl ;
B2 The thlO@pf ki drkyheremahg salpimigledg compeund is a compound of
faleal fy!: R4 is H alkyl, or haloalkyl; each RS
presen |s i ndependent |y selected fron1the gr oup
consi sting of alkyl, substituted al kyl, al koxy,
substituted al koxy, halogen, -C(=0) OH, -CN
-NRdS(=0) nRd, -NRIC(=0) NRdRd, -NRdS(=0 nNRdRd, or
-NRdC(=O Rd; R6 is aryl, f—‘ﬁbSt ituted aryl,
het er ocycl yl, substitutediheterocyclyl, cycloal kyl, or
substituted cycl oal kyl ; h Ra is, independently, H,
al kyl or hal oal kyl; eaclf Rb)is, yndependently, aryl,

aral kyl , heterocyclyl, eroqycl y'al kyl , each of
whi ch nmay be unsubstituyt® ubstituted by up to 3
gPopp consisting of

substituents selected fromt

al kyl , hal ogen, hal oal kyl, al koxy, cyano, and nitro;

each Rc is, independently, alkyl, haloal kyl, phenyl or

benzyl, each of which nay be|ﬁubstituted or

unsubstltuted each Rd is, independently, H, alkyl,
Wﬁﬁﬁ?@l aralkyl heterocyclyl, or heterocyclyl al kyl

n y

1RSI OB g 36kl P Py RS REIG by or

substituted cycloalkyl;

R? is alkyl or haloalkyl;
R’ is H, alkyl, or haloalkyl;
R* is H, alkyl, or haloalkyl;

each R’ present is independently selected from the group consisting of alkyl,
substituted alkyl, alkoxy, substituted alkoxy, halogen, -C(=0)OH, -CN, -NR‘S(=0),R,
-NR'C(=0)NR'R", -NRS(=0),,NR"R’, or -NR’C(=O)R"%;

RC is aryl, substituted aryl, heterocyclyl, substituted heterocyclyl, cycloalkyl, or
substituted cycloalkyl;

each R” is, independently, H, alkyl or haloalkyl;

each R® is, independently, aryl, aralkyl, heterocyclyl, or heterocyclylalkyl, each of
which may be unsubstituted or substituted by up to 3 substituents selected from the group
consisting of alkyl, halogen, haloalkyl, alkoxy, cyano, and nitro;

each R° is, independently, alkyl, haloalkyl, phenyl or benzyl, each of which may be
substituted or unsubstituted;

each R% is, independently, H, alkyl, aryl, aralkyl, heterocyclyl, or heterocyclylalkyl
wherein the alkyl , aryl, aralkyl, heterocyclyl, and heterocyclylalkyl are substituted by 0, 1, 2, 3
or 4 substituents selected from alkyl, halogen, haloalkyl, alkoxy, cyano, nitro, Rb, -C(=0)R",
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or 4 substituents selected from al kyl, hal ogen,
hal oal kyl , al koxy, cyano, nitro, Rb, -C(=0 RC, - ORb,
WO MRaR24465 NRaRb, -C(=O)OR C, -C(=O NR aRa, - OOCIR0C]/067155
-NRaC(=O R c, -NRaS(=OnRc and -S(=0O) nNRaRa; mis 1
-ORBINR'RY -NR*®, -G(=0)OR*, @ELONRR*0.0d=FBR® 3NR@C( ‘b)Ref NR*S(=0),R°
pharnaceutlcally acceptable salt theréof.
amiﬁﬁF@mmﬁiRan of claim 18, wherein the caIC|n1net|c
cggFo is (IR-N((6-
( K |°6 )-4'-(trifluoromethyl)-
1, 3'is b peNyhd 3-yl ) met hyl ) - 1- phenyl et hanam ne, or a
pharnaceutlcally acceptable salt thereof. 20. The
5 f oprtifak i2od & cl ai m 15, mhereln the cal ciminetic

COPOUALTel: B HARF RSkl ! O mul ation of clai m

erern conpound IS
N-((6-chloro-3
quoro 3- bi ph enylyl)neth ')-1-(3-chl orophenyl)ethana

e Th foram%lgpr?éeml éawhsere@cté@ﬁ%lgml@egap?meWééflRw ((6-
(3:;% cl)u r?glsh —?t'isihlg_gr(o%ietﬂlﬁﬁ,m—l%%heﬂ@h—%[ﬁ rﬂetﬁﬁ?—l%ﬁleﬁ&l@hﬁﬁ&ﬂlﬁle, ora

10 ghaethimehoxallly-adceptabi¢ fdlubeentt hyl ) - 3- bi phenyl yl ) - N- (1 - ph
enyl et hyl ) et hanam ne, or a pharmaceutically acceptable
salt thereof. 23. The fornulation of claim 14, wherein

AN &6 8b:&luH TR €1a5ATBOWRAEeinSth@ cASIMAKAE cShpblifl iFemattice:.
'V or a pharmaceutically acceptable salt tﬁereo

wherein represents a double or single bond R1 |s Rb;
R3.is H Cl

ﬁiﬂi}%iﬂ?{?}ﬁ%’r"“ C@“&ﬂgglmﬁefﬁﬂl tﬁg @f(mgmegﬁ g?rgg?wips N:((6-chloro-3-

15 f@ord-3a0indnyRP) mcthyl)-NdeRAREE Heh V1) ethadhaBAsd) o APh@ARGEReuttdall
Q sal kyFN ’Bﬁal oa}ll kyl, hal %pg}{gnyl - OCi _6al kyl , P - NRaRd ory

aqreitibloyalt dererf.i s - CRd=N-, -N=CRd-, O, S or - NRd- :
22. The formulation of claim 18, wherein the calcimimetic compounds is 1-(6-
(methyloxy)-4'-(trifluoromethyl)-3-biphenylyl)-N-(1-phenylethyl)ethanamine, or a

20 pharmaceutically acceptable salt thereof.

23. The formulation of claim 14, wherein the calcimimetic compound is a compound of the

Formula IV
X
=
‘ H
Y N\(Pﬂ
5
R R* R® R2

25
10

or a pharmaceutically acceptable salt thereof, wherein

30 R'is R® :
R? is C) galkyl or C;, haloalkyl;
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when is a double bond then Y is =CR6- or =N- and Z is
-CR7= or -N=; and when is a single bond then Y is

WO GRaRBH6Dr -NRd- and Z is -CRaR7- or -NRd- ; BCTIURBOT/@67155

Rd, G _4hal oal kyl, -C(=OR C, (I} al kyl, - ORb,

RNB@R@ h&i@ﬁl‘ﬁ?l or” é}(g-a@k)ﬁR c, -(=0)NR aRa, -0C(=0)R c,
RaC( = ¢yano, nitro, -NRaS(=0) nRc or
R%(sioﬁrmmlaalkymr@&aml G - 4hal oal kyl, -C(=OR C,

R g B LR Fﬁgﬁﬁ%ﬁ%&alﬂ%@?&%ﬁfﬁl iyl
iNRR% FRRANRaRR’; or R6 and R7 together forma 3- to
-atom saturated or unsaturated bridge containing O,

)ils LR NG, N=#iRneO.aher NR'G: or 2 atoms selected fromsS
\%ﬂ]ql Q,_V\41§ guble P(;}ldttﬁéﬁ g’qg b%gscylb Sl\tl &nlﬂtf % EX@O r]No[?_{%iwhen

stltuen S Se rern when

#@r 9 @sihglevond fed gis -CIRER® tdﬂeNRé-rbZhd isi-d8eR ey -WR’-; and
aéjdltlonally substituted by a 3- [

- d
RO G Agiiisl SR Ol b aORE GRS oRERY. e tuOR,
?@f@?ﬁ% OCRIRENRA QR Gafl, e URRES L F’?f‘ﬁs"f SEQNRR;
ﬂ%n@&halﬂ,all@]l, @haD)rRiJ 100 colkyC-@REYNR*Rh -N&'R", -C(=0)OR,

'ﬁgﬁﬁm%%éﬁéﬁk R DRSS, PARENEE SR or -8(=0)NR'R:

SRR adqdthd?Folneh 8 RFY.Glof &ONhRH B D8saturaidd eﬁdge @Jn@ﬁﬁmg 0,1,2
selected fromN, Oand S, with no nore than 2 o

atioNstozed atled o 2oMerD siebted frvm& mdrO,chleerghélrrg/br,ldge is substltuted
B LSRRI B0 PR SRRt o leno b
thdn e ¥dge m&I e @ldkydnall¢ y@%at@aﬂbm Bf & 4-Reorh$Sbridge containing
I ndependent |y, at each instance, -

(G S ams kg FBNyhG 61 weray e Lder & subrifuiseran hubsituents
"’C%cf{bdaﬁitﬁﬁ%ﬁg H, C al ky!, phenyl, benzyl or a
e at

satura urated 5- or 6-nmenbered ri ng
Rk eihd&pﬁﬁﬂﬁltl@@ﬂtea{:lmlﬁglnda HZ Qrhdodkyrs Gghleeted from
N, Oand S, with no nore than 2 of the atons sel ected

R rléfﬁné?Po?ﬁée@Y’ Hrrafimtanpe phgnylhaegyl. naphthed gr 2 sHuErwSH or
LﬂﬂmPaj?é’dbS ad?% ﬁgﬁlﬁ&gﬁ}‘l‘ﬁ% %f&lya\é*%%}lﬂﬂ )ﬁe[j Qﬁ 3Oat01:l1s sglectg’d from N,
ted fromC

or 4 substituents se al ogen,
Cand Ralvahinkyhqgre Q-2 &lthy htpms yealaced ﬁldrmOtand) ,S Rberein the phenyl,

l_g%;l?_r %’(:gis?/é%’éré s_’}!'%aﬂgtaete_d %bQ &é& }W glﬁgt(eﬁ ?I)O%RCl_éalkyl,
haﬁ(g"_e@ @’Mﬂ%ﬁ@lkyﬁh@Cl_éalkyl, cyano and nitro;

R¢ is, independently, at each instance, C;.¢alkyl, C;.shaloalkyl, phenyl or benzyl;

RY is, independently, at each instance, H, C;_¢alkyl, phenyl, benzyl or a saturated or
unsaturated 5- or 6-membered ring heterocycle containing 1, 2 or 3 atoms selected from N,
O and S, with no more than 2 of the atoms selected from O and S, wherein the C;¢alkyl ,
phenyl, benzyl, naphthyl and heterocycle are substituted by 0, 1, 2, 3 or 4 substituents
selected from C,ealkyl, halogen, C;_shaloalkyl, -OC; ¢alkyl, cyano and nitro, Rb, -C(=0)R",
-OR’, -NR'R?, -NR"R", -C(=0)OR’, -C(=0)NR"R?, -OC(=O)R, -NR*C(=O)R",
-NR*S(=0),R° and -S(=0),NR*R?; and

mis 1or2

or a pharmaceutically acceptable salt thereof.
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mis 1 or 2 or a pharmaceutically acceptable salt
thereof.24. The formul ati on of claim 14, wherein the

W@ 200¢i1zd4n®et i ¢ conpound i s a conpound of: For nuP@I/US2007/067155

a pharmaceutically acceptable salt thereof, wherein Rl
ANThREmMM ol JFRMiR8 4t BReS A Be flcihiifdeBE 88hpolRAL §26Mbound of:
an aryl radical, a heteroaryl radical, an aryl or
Femeto¥r yl radi cal substituted by one or nore hal ogen
atons, by one or nore hydroxy groups, by one or nore

i near or branched al kyl or al koxy radi cal s containing
froml to 5 carbon atons, by ong,Q0r rr/t%tNreg
trifluoronethyl, triquoronethoij\N , - NQO2

acetyl, carboxyl, carboal koxy or thijoal kyl groups and
t he oxi di sed sul foxide or sulfone fqrns thereof,
t hi of | uor oal koxy groups, or Rl an form with the
carbon atomto which they are |ipked, a cycle of
formula: in which A represents singl e,bond, a - CH2-
group, an oxygen, "™tro or swfur at R and R 2
form with the nitro ] they are |i nked,
a saturated heterocyc|e containing or 5 carbon atons
optionally substituted by one or notle |inear or

branched al kyl radicafs containing Prom1 to 5 carbon
atons, said heterocycle optionﬁlly containing a
further heteroatom itself beihg optionally
substituted by a radical R5 in which R5 represents a
hydrogen atom a linear or branched al kyl radica
ermbarmagsytisallymceentablesabiheysafl. athern  opti onal |y

ubsit bt I y I ' ,
RS L St e e R N
agdaloge arydboimgteraalyi relddal arbstitusnidiyashealr kiydre haldg@adtoms, by one or
containing from1l to 5 carbon atons optionally )
RO SHOURT- BhYRA YOS #lns?w@ar}caﬁf &Y SRy Apdigals
donPiite FBnP1 675 BRPoRABAR; by o ERESE HifuRomBIhEZ Aidlhoromethoxy, -
oxazol yl, benzothi azol yl or benzoxazolyl group of
ENy MO A :acetyl, whibokylBearbgrllesemnir shianlkpkgrgeps @idahe oxidaed sulfoxide or
S fug at om %n 'cqﬁﬁ(and R , which may be the sane
Sitohs ol Aot withink N igHiusgen acoma hal ogen
FHEOMndR' e OXith frRAaARdN,atéin td whicHaha®E Miked, adi&lof fé@mula:
trifluoronethoxy radical, alkyl, alKoxy,
al koxycarbonyl or alkylthio radicals and the oxidised
sul foxi de @and sul fone formthereof |inear or branched

containingi froml to 5 carbon atons, an aryl or
he ' , an aryl or heteroaryl

in which A represents a single bond, a -CH»- group, an oxygen, nitrogen or sulfur atom,

R, and R'; form, with the nitrogen atom to which they are linked, a saturated heterocycle
containing 4 or 5 carbon atoms optionally substituted by one or more linear or branched
alkyl radicals containing from 1 to 5 carbon atoms, said heterocycle optionally containing a
further heteroatom, itself being optionally substituted by a radical Rs in which Rs
represents a hydrogen atom, a linear or branched alkyl radical containing from 1 to 5
carbon atoms, optionally substituted by an alkoxy or acyloxy radical,

or R; and R',, which may be the same or different, represent a hydrogen atom, a linear or
branched alkyl radical containing from 1 to 5 carbon atoms optionally substituted by a
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radi cal substituted by one or nore groups sel ected
froma halogen atom a |linear or branched al kyl

W0 aw7g2d46ont ai ning from1l to 5 carbon atons, BCT/US2007/067155

tri fluoromethyl radical, a trifluoronethoxy radical, a
&%qux?@a(ﬁgﬂl Q@ntaﬁiﬁﬁ’é HYth A8 ik, CO- al kyl

group an a group and the oxidi sed sul foxi de

Rngpssdrfton én:izwﬁyh Qmolebfqenmuhlaidlyll @ behanxamlgegroup of formula:

- NH SO2- al kyl group or by a norpholino group, or R and

R on the thiazolyl or oxazolyl group can forma

sat ur at or Rsaturated cycle conprisi ng Sy R
conpri gypne or nore optionally s ' ¥
het 25. The formul ati

the cal & tic compound is 3-(! , « poxs
benzot hiAzol - -Riyl)-1-(3,3-di phenyl pr gpyl )-1-(2- (fZ- nor p

hol i nyl )et hyl )urea or pharmaceutically acceptable salt
thereof. 26. The formul ation of claim25, wherein the
calcimmetic conmpound is N (4-(2-((((3, 3-

idivghenh Irpprowylts)a(nsz(ygerrmtpmrmlai sl ebhny in) which &) owlrBowlhich may be

GRS el ot i PRSP F hPRSTHoB R ATy Rldical. o

thﬂﬁmd;lnﬂe&m Raddéal Cd @ifRodsmetNIE 18didalt ﬁllﬁylc alk@kyn allixlyEarbonyl or
conmpound is a corrpound of Formula VI: or a

Phad g eadinalsoard | the evddispd affoxidend Stlﬁ@reef@fm theeafdingar qeranched
h
égﬁg&i{]gg Ijtorep dPE)nfBZ lerb%r{1 gtBEPD z}/n 259{1 er?lé:?egéﬂ llqi S%Fﬂio an aryl or heteroaryl

mmnhlasubstngtea by 2n0br thodd gmam&ﬂ&cﬁdefcbrﬁ adaioNen @oﬁnd liBear or
no nore_than 2 of the atorrs seI ected from

tganq]gﬁg plsyhradial fm]ézﬁwng froan ht,(p cab B AtyS, 6Fr1ﬂuoron?ethyldrad1cal a

g S d
GORBEARIEL bt 208 bRl s M0k o
dolal Kyl dli @ gitokiy land HECixddisddksplfoxicly and sw@fsherfotnn dierd’?, ans

S G _4hal oal kyl or
1 apmide T ST exdhuios B eyRorgholE st Ry | R 15,
STESRERASYhE Yhiaddly1®R6RaZ Horn®a Sabkyda turated cycl
(.r‘,l 4hal oal kyl , “ dTB{ ogena Om%é%‘%eean , - NRaRd, OlilFlelg(S:% urOa)eR vee
@mprgumﬂrlmUC@UprwngJM@wm @p@@lnqﬂyrsub&ut@tﬁﬁytteroatoms
substituted or

wher ei n

25. The formulation of claim 24, wherein the calcimimetic compound is 3-(1,3-
benzothiazol-2-yl)-1-(3,3-diphenylpropyl)-1-(2-(4-morpholinyl)ethyl)urea or

pharmaceutically acceptable salt thereof.
26. The formulation of claim 25, wherein the calcimimetic compound is N-(4-(2-((((3,3-
diphenylpropyl)(2-(4-morpholinyl)ethyl)amino)carbonyl)amino)-1,3-thiazol-4-

ylD)phenyl)methanesulfonamide or pharmaceutically acceptable salt thereof.

27. The formulation of claim 14, wherein the calcimimetic compound is a compound of

Formula VI:
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unsubstituted azetidinyl, or substituted or
unsubstituted piperidyl, wherein the substituents can

wheoosataes ed from hal ogen, -ORb, -NRaRd, - C(=0QrCRUS007/067155

-C(=O NR aRd, -OC(=OR C, -NRaC(=O R ¢, cyano, nitro,
-NRaS(=O nRc or -S(=OnNRaRd; L is -O, -0OC - alkyl-
-Q alkylO, -N(Ra)(Rd)-, -NRaC(=O-, -C(=0O-, -
C(=O NR dC1 6al kyl -, -Cl_sat®yl - C(=O) NR d-,
-NRIC(=O NR d-, -NRIC(=@) NR dCl 6al kyl -, -NRaC(=O R
c-, -NRaC(=O OR c-, - _6alkyl -C(=0 O,
-NRdC _6al kyl -, -C _6 I NRd-, - S-, -S(=0n-,
-NRaS(=On, or -S( -; Cy is a partially or
fully saturated or Ynsaturfted 5-8 nenbered
nonocyclic, 6-12 ne [ 'g, or 7-14 nenbered

tricyclic ring syst e & med of
ng 1-3\heteroatons if
¢gyclil\c, or 1-9

carbon atons option

nonocyclic, 1-6 heteroatons |f

heteroatons if tricyclic, aRd whérein Rach ring of the
ring systemis optionally subs‘}&J tuted i ndependently
with one or nore substituents 'of R, Q sal kyl,

Sela ah&&h{i&’my aia@ép‘wﬂ@saltct}ﬂ@i@@f whebdi9, -0Q al kyl ,
-NRaRd, NRAIC(=O)R “O(=0) OK - (=O)NR aRd, -OCQ(=OR
K, is phﬁad:(bﬁ@)zﬂ naphth\jﬂ?ase sz(D)unrR@i @mns&m@irﬂ\lﬁa Rdn@abdrsd keterocyclic

Rl saPihedrabe e GRS THamDly, LR Sy R tang of the atoms

JERRAfRIN U dndS: I Herdih e ph¥a§1eRnzl1) Qaﬁhtﬁ‘ﬁ op histeRIOyEIRS ABdare
of carbon atons optionally 1ncl Udlﬂb‘g -3 het eroat ons
PIh- ¢

substﬁbWé@y& |1<:2 on3 gutiktuenis seleersd f g8yl halagen.jCg:haloalkyl,

tricyclic, and wherein each ring of the
rhfgﬁ)(gf ?gfno aéldélﬁ)t (lgonal |y substituted independently

Mﬁfcsiqzlgﬂeylwr@mhﬁosmplst ituents of Q _8al kyl,

q Ji al oal kyl , hal ogen, cyano, nitro, -0Q 6alkyl,
RNRARE; 14 ma@{« OF Rd-salkyle =0) ORC, - C(=0) NRaRd,

ROOUED FpoalRPEARG: - NRAS(=0) mRe or - S(=0) m\RaRd:

epe ently at each instance, H,
ths mhdémaﬂé«y]y, waah kstanc€ H. &l skl I 1Ql oBlay 1klydl ageyl @@1 6a1ky1

FRERNR T R Sapidieed B aRg Pt Bsn by ShaiiRe iy RIS

wREbYRLEH QLAY @ WiktiffePor lﬁlrsu&'tlﬂﬁgﬁ)?lﬁ)@ﬁld)h e\tvﬁér@ﬁlytﬁé Substituents
ring containing 1, 20r 3atorrs sel ec fromN and

@n bgiselactad iy kalogean-OR bf-NRIR . a£678) R, eSEEINRR - @C( O)R,
ARt R S R S B 2

1S W tOENESkyl-, -C_galkylO-, -N(R*)(R?)-, -NR*C(=0)-, -C(=0)-, -
C(=0)NRCsalkyl-, -C alkyl-C(=0)NR’-, -NRC(=O)NR"-, -NR*C(=0)NR*C.¢alkyl-,
-NR’C(=0)R°-, -NR*C(=0)OR"-, -OC _galkyl-C(=0)O-, -NR*C|_galkyl-, -C_¢alkyINR’-, -
S-, -S(=0),-, -NR*S(=0),, or -S(=0),N(R?)-;

Cy is a partially or fully saturated or unsaturated 5-8 membered monocyclic, 6-12
membered bicyclic, or 7-14 membered tricyclic ring system, the ring system formed of
carbon atoms optionally including 1-3 heteroatoms if monocyclic, 1-6 heteroatoms if
bicyclic, or 1-9 heteroatoms if tricyclic, and wherein each ring of the ring system is
optionally substituted independently with one or more substituents of R®, Ci-salkyl,
C14haloalkyl, halogen, cyano, nitro, -OCj.ealkyl, -NR*R?, NR*C(=O)R?, -C(=0)OR",
-C(=0)NR’RY, -OC(=0)R", -NR*C(=O)R°, -NR*S(=0),,R° or -S(=0),,NR’R;

-65 -



10

15

20

25

30

selected from Q _al kyl, hal ogen, Cl-4hal oal kyl, -0OQ
al kyl, cyano and nitro; Rc is, independently, at each

w0 prarges Q*al kyl, Cl-4hal oal kyl, phenyl or beeizys200R067155

i's, independently, at each instance, H, Q -alkyl, Q

R%ﬁl keaniallyRR ?1511/31 sattt}@t@é ISlr unfABRNEAY!8 ﬁémﬁer@@%n@&ﬁﬂilc% 12
unsaturatéd 5- mbered heterocycle ring

rucmb@rﬁcth bregclic, 027d|4 @emb@ﬂttrwtleccm@syfsmﬁmtm rigy systensformed of

no nore t ected fr
R R e PR RSl R S
He§ctic 06:YICH Be@FRUTIDE iidyeli€ hnBYwHRreid each rink &¥lthétring system is
substituents selected fromQ -al kyl, hal ogen,

aqtighall oabriiuted imisperdarly widyenesr ame ﬁlil'f'tSﬂ@lenR@f Csalkyl,

e R U e QR K N R R A rgror

HO(ES)NRWY, DCE0)RC leC&O)wowRisd:@)naf of fS(J:ODnﬁNRan or

Q. 6al kyl t hen i's
R dﬁﬁﬂﬂ%&epéwﬂdf athaﬁlil mswce \Hﬁé}lehfﬂo%lbﬂdcc eﬂ%laétﬁ%wa kenyl, Cyealkylaryl

ﬁcchgh 10-5- (( (-1 phenyl et hyl)
yI ) phenyl ) - 5- net hyl - 3-1 soxazol ecar boxam de.
ﬁihqaehdmﬂyl, atdaokn insfancd, &1 xulRyl, OMaen @ilkyl satied yic benpylmdphthyl or

I %t# Sef ﬂ{»ﬁ%ﬁéﬁ%r . SR e lis g gontaiginerh, @ or 3 atoms

Je R fR3nh 8 OPfnd XA, &R dtmoMBEED Bf tHRQtGERNRALRG ﬂr&m@@nﬁ wherein
enant i oner, t he S enant i oner, or a m xed enanti oner of

the Pb@mblhﬁdlﬂeﬂla@bthe’b of lilmrpci‘ﬁélc gm@uipe pbnsfusdi D, 1, 2 or 3 substituents

Sl e RPREDLEL RS 3 Y A
RS ik, mHé: hedtyly; & e)él:ﬁ Hﬁtah&’é o sdikphenytagdanan; %ﬂeﬁﬂ ;or benzyl

I\%( nmet hyl oxy)-4'-((trifl uoronethyl)ox r - bi phen
K] isgin ‘Fl)eﬁé‘tlﬁl}’b 9tqac1q InERpRe: i Canglkyl. &b -helkenyl benyl, benzyl naphthyl or

J\%'ag%gtefl %F{HF% %%% 54or (g Fr‘ ErL eLelﬂq{e?&[géﬂYé 1)119g(é/0)ntellmlhg kil P IBF B atoms

de}e(:&dfffdm) No phemlys )wqﬂi- I(C( ﬁeferﬂiﬁrhy bbmje)at(ﬂfng {eﬂd’cltefdl fvarh @m@idS, wherein
- bi phenyl - 3- yl ) net hyl ) et hanam

dhe EneithylopbsHo 31Uty 4L SO 1 e SESHRAS o B @i or 4

lelogtlt{lel{ts QIMJ)m%l_éalkyl, halogen, C;_shaloalkyl, -OC|_salkyl, cyano and nitro,

R®, -C(=O)R", -OR", -NR'R", -C(=0)OR®, -C(=0)NR'R", -OC(=O)R’, -NR*C(=O)R",

-NR*S(=0),R and -S(=0),NR*R?

mis 1 or?2;

nis1or?2;

provided that if L is —O- or -OC)_salkyl-, then Cy is not phenyl.

28. The formulation of claim 27, wherein said compound is N-(2-chloro-5-(((-1-
phenylethyl)amino)methyl)phenyl)-5-methyl-3-isoxazolecarboxamide.

29. The formulation of claim 27, wherein said compound is N-(2-chloro-5-(((-1-

phenylethyl)amino)methyl)phenyl)-2-pyridinecarboxamide.

30. The formulation of claim 14, wherein the compound is the R enantiomer, the S

enantiomer, or a mixed enantiomer of a compound selected from the group consisting of:
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yl) met hyl ) et hanam ne;
N-((l-ethyl-3-(3-(trifluoronethyl)phenyl)-IlHindol-5-y

WO 2002t1buab3 - | - phenyl et hanam ne; PCT/US2007/067155

| - (6-(methyloxy)-4"-(trifluoronethyl)-3-biphenylyl)-N

i3 - | . - X zZ i :
N é(3( RO e IE%X')]-I? %‘%5? e |Iﬂﬂé§]?g§3etn%3?) S e henyl ) et h

N-64(methy laxpht hdtidmyrbinettyhah bHaphiengl-3-31)meTtpd)- 1 -phenylethanamine;

f | ati.on .of, cl.aim2l4 erejn, t.h ol i pi
SRRy (Bl omems iRkl Lo PheBR SR BEE) Tt as.
EQMthhRaLD&hahagfingoybean phosphol i pids. 32. The
formul ati on of claim 14, wherein the charge stabilizer

Ns((Gramsthiylepdy ¢+ -((tiflrosasmterii @atl o binheryl S -yomedyh- 33,

f.or jon of claim 14, wherein the charge
%Qg%lfﬁa%ﬁ%‘s di et hanol am ne buffer from0.05 to 0. 3%

by(3 viRiogdphen 3% N-([6€mkthytaxlyatli- @fifladrogilethyin- 1,4 biphea 83N
the calcimnetic conpound is present in an anount from
Yoghyllefbanagiva:. 35. The fornul ation of clai m 14,

fll{Bkﬂﬁﬁ%ﬁ{é\l}ﬁ")JNS-k@g(g%k%ﬁff&{ﬁh’-gtﬁﬁuoﬁgﬂfctl@f?f-E‘f'—@?h&&l—%f

cl'ai m 15, er el e fornmulation 1s om7/ to
W)beth@Jethaaenifier mul ati on of cl ai m 20, wherein pH of

R A T Gk I A A
RL(B]ReMRIdR _4’_ﬁﬁhhefen&@m)_3wﬂeﬁ{,ﬂyngwge%{eey%e@@ﬂétﬁyﬂdﬂgnme; and

agent, al kalizing agent,” antibactérial agent,
Nt 6-¢hlonged’ - (Ggéimprongash ylsixly)-Bybighehsheiethylalg€lnnaphthalenyl)
egﬁ%gjph exati on enhanci ng agent, organic sol vent,

8aln8fl§/te, salt, stabilizer, tonicity nodifier,
anti foam ng agent, or a conbination thereof. 39. The
formul ation of claim 38, wherein the stabilizer is o
- he fergudationjof slaiind 4awhercinsthe ahosphelipid emylsifigrs en egg lecithin,

R AREPAR Eo e B Bl ondIFROIRRAS 27"

pal mtoleic acid, alpha Iinolenic acid, arachidonic
aci d, eicaosapentanoic acid, and_salts_thereof.

| t I 40. Th
Forhsi farmyation ofqlaimnd 4 svheygi theichakgs stabgizgiis kR 18 buffer ina
&ﬁleglt%t@%ﬁtoﬁ.n?ﬁ{%&ws from about 50C to about 4Q0C.
41. The formu

ation of claim 15, wherein the
formulation is stable during and after

33. The formulation of claim 14, wherein the charge stabilizer is diethanolamine buffer

from 0.05 to 0.3% by weight.

34. The formulation of claim 14, wherein the calcimimetic compound is present in an

amount from 0.001-110 mg/mL.
35. The formulation of claim 14, further comprising glycerol.
36. The formulation of claim 15, wherein pH of the formulation is from 7 to 9.5.

37. The formulation of claim 20, wherein pH of the formulation is from 8.0 to 9.5.
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aut ocl aving. 42. The formulation of claim 14 further
conprising one or nore |ocal anesthetic agents. 43.

wabe7finrdpul ati on of claim42, wherein the | ocaPCT/US2007/067155

anesthetic agent is benzocaine or procaine. 44. A

gLA %g?&ﬁh'ﬂdtﬁ)ﬁl of fcf%l‘irﬂlllélef{lftﬁ’é} ORFBLIng 'aFE:aﬁQ)n@ ?kesbﬂaﬁ‘@é @htioxidant,
emul si on, said emul sion conprises an oil ase from

lmﬁfeslﬁg/oag%tmucgmngﬂgega|atkalammg sgon, whacaﬁmlmgcntf amﬁungal agent,
0 to, 5% by weight of a h hobi ¢, or anp

O GE Ineae R i enlEy R pDREE Pep Bt F ey
@RI fhbiRfer a@Hichty St dddidrOihtEOMRiAY Adentf s1QNadhbindtdnferByf.

melght of a phospholipid ermulsifier; and an aqueous

phase cont ai ning a charge stablllzer wherei n said

Iforﬂlucfaceﬁﬁl%lf @f’auﬂr?)%p ﬁér%gl tﬂ%%}ta&%ﬁ& 18015 c1c? l{nolelc acid, stearic

neg a Ive surface ¢ arnmaceu

zfc(iH lngitit a¢id odecahdit E¢1é4lau1\imw1@lrﬂy1$saﬂcdtci?ﬂy d:bgmhilbaoﬁld ®ehenic acid,
anphi philic irritant agent is selected fromthe group

rgbrﬁg?]g{cl aﬁgi Bglnﬁglﬁle ?.Gr‘lf11 q%Phaalﬁloéqﬁlqlggqi )pé%félil(a)élc acid, eicosapentanoic

z&ﬂlﬁﬁ ValsiddQbe tetracycline, macrolide antibiotics,
cephal osporin antibiotics, antinmalarials,

anti protozoal s, antlheln1nt|cs antlneoplastics

RS R e PSR PR B A6 b B e fom

MeRt s e dibugsseeot ei n drugs, a callcnlnlnetlc agent
and nonsteroidal anti-inflammtory agents. 46. The

pharnaceutical formul ati on of claim44, wherein said

B SRR RS hlcfho SFeldh s honin B PBynEh Dhfus g figater
#hfoclabigy. phar maceuti cal formul ation of claim 44,

wher ei n sai d phospholipids enmulsifier conprises a
phosphol i pi ds agent selected fromthe group consisting

Aflg 'Zf‘iiﬁlgorl:ﬂuhﬂft‘&l%\fcha‘fiHQ'@fﬁﬁﬂe?'co%g one or more local anesthetic agents.

sn-gl
1 2-Di pal mtoyl -sn-glycerol (DPGQ,
2-Di stearoyl -sn-glycerol  (DSG ; phosphatidic acids
‘53u dhe fymplasiop; %W@Hﬁywh%rﬁmgth? lesalanesthefigagshiisibgngocaine or
@@ tfdne SOdi um sal t (DVPA Na),
Di pal mi t oyl - sn-gl ycer o- 3- phosphatidic acid, sodium
salt (DPPA Na),

4L4 %[ptﬂ sLear OK!ﬂ;f ma,ﬁg%%ﬁ:&?)? S Png%gllql L] détalb%ﬁl fon, salcl emulsmn

nﬁfr@bfl M19¥ﬁ55§ frodd ¥ ﬁ?ﬁ(’f% %y %‘g Recha Ehﬂ%l&%@lm)ng

ris | -sn-glycero- 3- sphochol i ne ( DVP
f]_org .0[90@ ab ata byyWelghgq)fyzc]@r(bophoblc or amphiphilic drug agent that typically

causes irritation at the point of administration compound;
from 0.1 to 5% by weight of a phospholipid emulsifier; and
an aqueous phase containing a charge stabilizer, wherein said emulsion contains droplets

that have an overall negative surface charge.

45. The pharmaceutical formulation of claim 44, wherein said hydrophobic or amphiphilic
irritant agent is selected from the group consisting of penicillin, an aminoglycoside,
aminocyclitrol, tetracycline, macrolide antibiotics, cephalosporin antibiotics, antimalarials,
antiprotozoals, antihelmintics, antineoplastics, benzodiazepines, phenothiazines,

anesthetics, skeletal muscle relaxants, antirheumatics, adrenergic agents, peptide drugs,
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3- phosphochol i ne ( DPPC)
|, 2-Di pal mtoyl -sn-gl ycero-3- phosphochol i ne ( DPPC)

wo 2@ Meesear oyl - sn- gl ycer o- 3- phosphochol i ne ( DSPIZYS2007/067155

|, 2-Di stearoyl -sn-glycero-3- phosphocholine (DSPC);

ﬁ}BQﬁpﬁlﬁgé %@aﬁ&rﬁﬁ‘ﬁﬁﬁ{eﬁmagé‘rﬁ R 8Bn@Soidal anti-inflammatory agents.
, 2-Di l aur oyl -sn-gl ycero- 3- phosphoet hanol am ne {DﬁPE)

1 2-Di nyri st oyl -sn-gl ycer o- 3- phosphoet hanol am ne

‘FGDQZEE))PB%{P}%C%W ionmglayeR PhelanhhibSPHEED A SNgIRNREPId emulsifier is an
edihinl e2g &tlﬁ@g;q%hlfaﬁi@gdo)yq&ﬁmn S RYp&RRMefRNplEM ne

PE); phosphati yerol s such as
1 2-Di | aur oyl - sngl ycero- 3-phosphogl ycerol, sodi um
i i - | vcer.0- 3- .. .
2 h i p% )C%::%urtté:%f f%'grggllrahﬁl]g g% +1€1§1? %ﬁﬂée%lg s phospholipids emulsifier

dongxﬁemph@pwipl&mghywwd&rcpﬂ €lsdrou;s Borsgtivg ef OR;Dilauroyl-sn-
amoni um sal t yfs -sn- 1| - %

§lyrrel @am 12 m%lS@Wé%@ Csro I phbgtipalmitoyl-gglygaiol (DPG).

Q?I%ést S g@}rcerol (DS(%:)e Ipho%phaﬁcci)lé: Sﬁlgé lsgcglearso ,2- Dlm&rlstﬁ%ﬂ sn-glycero-

$ph¢sp(1®8ﬁ@d‘ﬂdi,)sodlum salt (DMPA, Na) 1,2-Dipalmitoyl-sn-glycero-3-phosphatidic

sibratiraank DBEANE. | E TR rsRbSpRaes Gy hpHaelCiris, sagium sale
('DSZPADN% Sﬁb%gxdldﬁého@lwﬁfcﬁ 231 POIANeYILSEL A 0-35bspBcholine
(IDLFP&I)ni edgfummsw&@lygly@nmgs -phespbodiopho §PMEENol .2 Mpalmitoyl-sn-

POPC . . . .
ély‘if?é‘?'# TGS RnOshAline PRS- L YRR B QY b REGRspfocholine (DPPC).
B20itBars Al 4n- ﬁl? 6:3Nshosphocholine (DSPC), 1,2-Distearoyl-sn-glycero-3-
Pal mi t oy eoyl -sn-gl ycer o- 3- phosphogl %/cer ol ,
hesphivicheh Ig‘dﬂ}SP@pqﬂ@,sp]m@yle@anolammes such as [,2-Dilauroyl-sn-glycero-3-

L 10 9L 958, G INEE L LA ctanlamin

®NIPBR ﬂtmbhﬁlmm@l(sﬁ-gly@m P@hogyhdetiandlaméatel (]M?@ED He2-Badtearoyl-sn-
48. The pharmaceutical fornulation of claim4

shiesrePrphopRhog thapefamateA BISPE) ethopghasidplghestls sugh aéér%jD&auroyl sn-
%yc%?(l)mt_’) i%lf&%&ﬁ)gfycél%l N {h?tr (ﬁ%t { ?%m{ fs%Hljrom ?ﬁgel%f?)—

rein the er 1s 'select
[gloeplmgb@nsﬂsodmgl siit (MMPGanbRdhinmeistoyl-yic g}yeq:roeﬁ ph@pho-sn-l-

L S A SRRy, T B gy T
Mﬁtc@ﬁﬂ ol st (@PfPfGENﬁ) I@Dlswzl?oy@@ éﬂ'ﬁr@ﬁﬂﬁgﬁgéaplhtoglycerol,

forrru ation of claim48, wherein the "aci '
soliameesflt (DSPEBNak tl Df sty tve- g@yc@cqowbn@h@tsnnlggbfserol sodium salt
(?g}i’a Eé@%lr)‘ &)h%(s:%ga’tlgylgc%rgnae;s :sgc sI 1d2 Dbﬁ%a?métf) Se}lg%lglgﬂro 3- phospho -L-
d@ﬁhéﬂ sbii@nagiltd DPPSEed)| T-Pahithyl 2cO6RNRh Gl Reidd3-phedppbtitoline
acid ristoleic acid, palmtoleic acid, oleic acid,

(|PQ§?6,‘i)e]r algifqyl- 2591?93/&—sn1gh@p@1§@hosphoglycerof sodium salt (POPG,Na), 1-
Palmitoyl-2-oleoyl-sn-glycero-3-phosphoglycerol, ammonium salt (POPG,NH4), 1-

Palmitoyl-2-lyso-sn-glycero-3-phosphocholine (P-lyso-PC) and 1-Stearoyl-2-lyso-sn-
glycero-3-phosphocholine (S-lyso-PC) and combinations thereof.

48. The pharmaceutical formulation of claim 44, wherein the charge stabilizer is a buffer,

an acid or a salt thereof.
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acid, arachidonic acid, eicosapentanoic acid, and

salts thereof. 51. The pharmaceutical conposition of
W@L@7ie4445 wherein the oil phase conprises a VRgBUSIINE067155

oil or a hydrogenated vegetable oil. 52. The

AN ahERRGH SR caCRMRARLDA BNc18m €8 3l KBk thaBFR idkeld®d from the

veget abl e or the hydrogenated vegetable oil is

gelpotsitiig ofmlicthengroine, ghoniestiiralg, asktage Amttlingi phosplaate

oi.l, castor oil, cottonseed. oil . soybean Oi olive
Sirone & Blimibe. o FRUNEBRER R P M EEED T i Rnifpethane
@®R19) ;geds.oi | . 53. The pharmaceutical fornulation of
claim44, wherein the oil phase is selected fromthe
group consisting of beeswax, vitamn E, oleic acid,

i [ ' . di, gl yicer.] des_ . -
L R R
deheteddfom 8. grdlecqRBting 6 kN .drédiloricoddid) ltatdriercif, bedzaidacid, citric
44, wherein the fornulation is stable at tenperatures .
Foich deeangistacish Buris 25ie myriadnesid.agimifis @cigh stearifcasids iigagpnoic acid,
deRemhal ﬁgri&t)le?é idn ﬁﬂnitdﬁ@l@ ra@i'd?ol%ﬁeacf ; ﬁ'gb‘ﬂeﬁtdcﬂf alpfﬁa linolenic
stable after autoc a&ﬂng. 56. A nethod o
attyardcBidenicragid; hieofapemmhait ahcid, ofd sahythereef.of cl ains 1
or 14 to a subject in need thereof wherein the
adm nistration is intravenous. 57. The nethod of claim
6 ThBRKRIalelRel doiBdliRhi P BlaiR 4adWhakmtBE 8 pHAR comprises a
i nfusion.58. The net hod of claim 56, wherein the
fogetableatli @ Hydregdnitad segatabde @Y. bol us injection. 59. A
nmet hod of preparing the formulation of claiml14
conprising the followng steps: i . mxing the aqueous
Phase phitthatORicah@ngsBioaldf kiaz@ 51, Wherelhi (56 Obgekdble dife
calcimmetic conmpound in the oil phase at an el evated .
hydgespated vegetabilg oil i selogtpdifren gicl erpmuemsitagPEReapui ¢, corn oil,

e o) fr. . 1S ai . . .
B0y b BB S AR SRS BR MR RA FlRermingol coconut il
andtpatmadddyoidj usting pH. 60. A nethod of treating a
subject in need of a calcimnetic conprising
adm nistering a
53. The pharmaceutical formulation of claim 44, wherein the oil phase is selected from the

group consisting of beeswax, vitamin E, oleic acid, medium chain monoglycerides,

diglycerides, triglycerides, structured triglycerides, and mixtures thereof.

54. The pharmaceutical formulation of claim 44, wherein the formulation is stable at

temperatures from about 5°C to about 40°C.

55. The pharmaceutical formulation of claim 44, wherein the formulation is stable after

autoclaving.

56. A method of administering the formulation of any one of claims 1 or 14 to a subject in

need thereof wherein the administration is intravenous.

57. The method of claim 56, wherein the formulation is administered via infusion.
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therapeutically effective amount of a fornulation of
claim14. 61. The nethod of claim®60, wherein said

waezazi6i s suffering from hyperparat hyroi di sSnPCBRS20071@67155

met hod of claim®6 1 wherein said therapeutically

& a6 bl amuih JeaheRfeHe thendl iRl is a@hinRkasBd B%’ b81ud injection.
hornmone (PTH) in said subject. 63. The nethod ot claim

60, wherein said subject is suffering fromchronic

 dney ., di.sease associ.ated wt l.evat ed PTH | evels and
B0 neh 2pRGE I S il BB R Sthati Dae B R i e
synpt oms of, kﬂifdilﬂgYhdjé Ba&SpHake Sl e SHpEGhbIliBG; The

met hod of claim 63, erein said subject is suffering
f r om hyperipafligsdlyingitel ersimgmeticreempratnd g thsfoilcphabhitewm, elevated
wherein said, ly%ﬁ&%[athyroidisn1is primary
hyperparathyr0|éﬁsn1’65. The nmet hod of claim 64,
wher ei n sii.dnhiyipg tipesinpiige Gioti S&p (B9 afe aegasdus phase from step (a)
hyper par at hyroi di sm 67, The nmethod of cl ai m 60,
wher ei n sai d28ditiidenuisdiesyf f ering from

hyper cal cem t - cl.aikm 60, wherein said
therapeut?ﬂg P@ﬁé?ggggﬁggﬁgﬁgga?ﬁgg%reases the serum

cal ci um | evebptiafallgadpissnbpldct as conpared to the
serum cal cium | evel s of said subject in the absence of

adm ni stration of said formulation. 69. The net hod of
&J. Al 88d oMelRIgh 8jcet IhhRE@BENEAIER ik i€ EbREdiNEadministering a
amount decreaseS the serum phosphorus |evels of said
hebpaticalis clfentiyarmguniooftafersenien phdsiphbt.us | evel s of

said subject in the absence of adm nistration of said
fornmul ati on. 70. The nmethod of claim60, wherein said
subject is suffering from parathyroid carcinoma. 71
Gihaheetdtad ddfcltinadomyvBreindaat Qibjecs & AffeanHEbat hypBrpagathyroidism.
adm nistered in an anount to achieve an 1 PTH | ess than

6Y. TBE HRkhod2SH cRENMN1- wietein Ehig thEhRQdcAly Gttt 8Bount decreases the

wherein said forrmulation is adm nistered at a dose of

layduef poathyrogbhorgppe (BT A biunid@bjesy/ day. 73. The

nmet hod of claim60, wherein the dose of said

calcimnetic conmpound in said fornmulation is

mai nt ai ned at the dosage being adm nistered if the

G he etethvalsof @mimMBlHwhee daibsubgyct 8ubtbrih@rdchp@iicrkidney disease

associated with elevated PTH levels and said therapeutically effective amount decreases

the symptoms of kidney disease in said subject.
64. The method of claim 63, wherein said subject is suffering from hyperparathyroidism.

65. The method of claim 64, wherein said hyperparathyroidism is primary

hyperparathyroidism.

65. The method of claim 64, wherein said hyperparathyroidism is secondary

hyperparathyroidism.

67. The method of claim 60, wherein said subject is suffering from hypercalcemia.
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74. The nethod of claim60, wherein the dose of said
calcimnetic conpound is naintained at the dosage

wheiong24adii ni stered if the subject has a serunPCHUS100TV67155

| evel of less than 7.8 ng/dL. 75. The nethod of claim
60, wherein said formulation is adm nistered in
conbi nation with a conposition conprising vitamn D or

%%& ﬂ{gt}{bd%g%iﬁln% wﬁ@rein-rﬁ?d glg%]g?gﬂic%h}/ gg@:}t{r?eac&hount decreases the

erein sai ormufation is ni ste
eamb caaiunokvels bhsadheibjert acadmparedret the setim chldumidvebcbf said
of.claim60, wherein said faornulatiqn.is adm ni stered
JURICCORENNARFRIE it M SE IS SHLSATEBAY si ng an
i nhi bitor of cytochronme P450 2D6. 78. The net hod of
claim 60, wherein said subject is suffering from
vascul ar calcification and said therapeutically
@& flae niothodanfoiam Weyhemsesid theraportrratly effectyreamdynbdecreases the

deposj tion of extracellular matrix .hydroxyapati t

SRPE PP ABmE L B RS e OO B s gover o
saf subjret eh& askefde & adiniihi¢@ationhErsgidFommhlaigiibj ect is
suffering fromcoronary, valvular, aortic, or other

bl ood vessel calcification. 80. The nmethod of claim
60, wherein said subject is suffering from polycystic

i i . Qr i. r . .
e e e R
di sorder is podocytopenia, increased in the foot
process w dth, effacenment or a decrease in slit

ﬁ%g’gg %%&?%%3%{2’60?W%iergnns%d orr]m?lfatigr(l) 9so£d¥1t1irelis%?erhsiinta¥1 a(r)nrount to

achieve an iPTH less than or equal 250 pg/ml.

72. The method of claim 60, wherein said formulation is administered at a dose of about 20

mg per day to about 200 mg/day.

73. The method of claim 60, wherein the dose of said calcimimetic compound in said
formulation is maintained at the dosage being administered if the subject has an iPTH less

than or equal to 200 pg/ml.

74. The method of claim 60, wherein the dose of said calcimimetic compound is

maintained at the dosage being administered if the subject has a serum calcium level of less

than 7.8 mg/dL.

75. The method of claim 60, wherein said formulation is administered in combination with

a composition comprising vitamin D or a vitamin D analog.

76. The method of claim 60, wherein said formulation is administered in combination with

another calcimimetic.
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77. The method of claim 60, wherein said formulation is administered in combination with

a composition comprising an inhibitor of cytochrome P450 2D6.

78. The method of claim 60, wherein said subject is suffering from vascular calcification
and said therapeutically effective amount decreases the formation, growth or deposition of

extracellular matrix hydroxyapatite crystal deposits in the blood vessels of said subject.

79. The method of claim 78, wherein said subject is suffering from coronary, valvular,

aortic, or other blood vessel calcification.

80. The method of claim 60, wherein said subject is suffering from polycystic kidney

disease or a podocyte related disorder.

81. The method of claim 80, wherein said podocyte related disorder is podocytopenia,
increased in the foot process width, effacement or a decrease in slit diaphragm length, a

diminution of podocyte density or podocyte injury.
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