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present invention are directed to a pharmaceuti cal
numberaffosndlation and delivery options available for these calcium receptor-
active compounds. Limited water solubility can also result in low bioavailability of the
compounds.

[003] There is therefore a need to maximize the dissolution of the calcium
receptor-active compound from a dosage form, and potentially during in vivo
exposure. There is also a need to improve the bioavailability of the calcium receptor-
active compound during in vivo exposure.

[004] One aspect of the present invention provides a pharmaceutical
composition comprising at least one calcium receptor active compound in
combination with at least one pharmaceutically acceptable carrier. Certain

embodiments of the present invention are directed to a pharmaceutical composition

with a defined dissolution profile.
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USP 26/ NF 21, chapter 711 using a USP

temperature of 37 °C £0.5 °C, and at a rotation speed of 75 r.p.m., which comprises
from about 50% to about 125% of a target amount of the calcium receptor-active
compound being released from the composition no later than about 30 minutes from
the start of the test.

[007]  According to another aspect of the invention, the invention provides a
pharmaceutical composition comprising an effective dosage amount of at least one
calcium receptor-active compound and at least one pharmaceutically acceptable
excipient, wherein the composition has a dissolution profile in 0.05 N HCI, measured
according to a dissolution test conducted in USP 26/NF 21, chapter 711 using a USP
2 apparatus at a temperature of about 37 °C, and at a rotation speed of about 75

r.p-m., which comprises from about 50% to about 125% of a target amount of the
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9ranulgioly her ei n, the term"calcilytic conpounds"” refers
iﬁ ﬁom;i_%énd that act as cal ciumreceptor antagonists,
Plst iThe cldumigcertogestive ompouoy usaiul inthe elaimed invention
conpounds and cal cilytic conpounds useful in the
may be a calcimimetic compound or a calcilytic compound. As used herein, the term
“calcimimetic compounds” refers to compounds that bind to a calcium receptor, and
induce a conformational change that reduces the threshold for calcium receptor
activation by the endogenous ligand Ca®*, thereby reducing parathyroid hormone
(“PTH") secretion. These calcimimetic compounds can also be considered allosteric
modulators of the calcium receptor. As used herein, the term “calcilytic compounds”
refers to compounds that act as calcium receptor antagonists, and stimulate PTH
secretion.

[010]  The calcimimetic compounds and calcilytic compounds useful in the
present invention include those disclosed in, for example, European Patent No. 933
354; International Publication Nos. WO 01/34562, WO 93/04373, WO 94/1 8959, WO
95/11221, WO 96/12697, WO 97/41090; U.S. Patent Nos. 5,981 ,999, 6,001,884,

6,011,068, 6,031,003, 6,172,091, 6,211,244, 6,313,146, 6,342,532, 6,363,231,
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432,656, and U.S. Patent Application Publication No.
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calcilytic conpounds disclosed in these patents and

calcimjruelic sbregoans Andlor eBRIMECIMEAIREY S8
reference. [011] In cer?tal n eﬁbodl mantssgga fHéS?goatents and

pubhsh&ﬁgﬁpmaﬁgﬁglay@,rﬁ:% RshEER b c)glqﬁy Erom conmpounds

formul a and armaceut | accept able salts

ATl 0 0 A B S
F, CFS CHF2, CH2F,

choser&ﬁ%@ CQEPIE%‘%_%—P‘C @53328 Wﬁa”@@em y aseaptable salts thereof
propyl, isopropyl, butyl, isobutyl, t-butyl, acetoxy,
and acetyl radicals, or two of X, may together form
i hosen from fused | oal i phatic rings,
tic rings, an@ al nmethyfl ene di oxy radical,
myl)_t_agét hgar Pﬂlty chosen from
fused C oal i phatic rin ed aromatic rings, and
a met hyl ene di oxy radicg}; prow ded that X2 is not a
3-t-butyl radical; n ranfes fromO to 5;

: ()

wherein:

Xy and Xz, which may be identical or different, are each a radical chosen from
CHs, CH30, CH3CH,0, Br, CI, F, CF3, CHF,, CHJF, CF30, CH3S, OH, CH,0H,
CONHz, CN, NO,, CH3CHj, propyl, isopropyl, butyl, isobutyl, t-butyl, acetoxy, and
acetyl radicals, or two of Xy may together form an entity chosen from fused
cycloaliphatic rings, fused aromatic rings, and a methylene dioxy radical, or two of X2
may together form an entity chosen from fused cycloaliphatic rings, fused aromatic
rings, and a meﬁhylene dioxy radical; provided that X, is not a 3-t-butyl radical;

n ranges from 0 to 5:

m ranges from 1 to 5; and

the alkyl radical is chosen from C1-C3 alkyl radicals, which are optioﬁally
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-piperid(in)yl groups; and the sterecisomers thereof.
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mranges froml to 5; and the alkyl radical is chosen

fromCl-C3 al kyl radicals, which are optionally
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saturated and unsaturated, |inear, branched, and

cyclic C1-C9 al kyl groups, dihydroindolyl and

t hi odi hydr oi ndol yl groups, and 2-, 3-, and

4-pi perid(in)yl groups; and the stereoi soners thereof.
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et hanesul fonat e, gl ucoheptanoate, gl ycerophosphate,
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For additional exanples of "pharnmacologically
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Pharm Sci. 66:1
pharmaceutically acceptable salts for the carboxy group are well known to those
skilled in the art and include, for example, alkaline, alkaline earth, ammonium,

quaternary ammonium cations and the like. For additional examples of

"pharmacologically acceptable salts," see infra and Berge et al., J. Pharm. Sci. 66:1

(1977). In certain embodiments of the invention salts of hydrochloride and salts of
methanesulfonic acid can be used.

[013] In some embodiments of the present invention, the calcium-receptor
active compound can be chosen from cinacalcet, i.e., N-(1-(R)-(1-naphthyl)ethyi]-3-
[3-(trifluoromethyl)phenyl]-1-aminopropane, cinacalcet HCI, and cinacalcet
methanesulfonate. The cinacalcet HCI and cinacalcet methanesulfonate can be in

various forms, such as amorphous powders, crystalline powders, and mixtures
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mg.

[015] While it may be possible to administer a compound of the invention
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 calcium receptor-
active compound, or an effective dosage amount of at least one calcium receptor-
active compound.

[016] As used herein, an “effective dosage amount” is an amount that
provides a therapeutically effective amount of the at least one calcium recéptor

active compound when provided as a single dose, in multiple doses, or as a partial

dose. Thus, an effective dosage amount of the at least one calcium receptor active



a pharmaceutical conposition. Thus, a pharnaceutica
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dosage ampunt of at | east one cal ciumreceptor- active
conpound. [016] As used herein, an "effective dosage
anount” is an anmount that provides a therapeutically
effective anount of the at |east one cal ciumreceptor
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t he compound; for exanple, a pharnaceuti cal _
requiredipaeminisier PR effgetive ameeinbef Wereorapound os alfernativelyha
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active conpound may be adninistered in less than an
effective paauny ef ireastopneaericium reseptqyadtive soofpaundengy be,
a once-a-day admnistration, and a tw ce-a-day

administerediis lesstthan)an éftecties anpunt far orescemoséd petibds of time (i.e, a
effective dose for an individual subject, to
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effects, to permt effective dosing readjustnent or
ascertgﬁﬁhétéfféetlve dose for an individual subject, to desensitize an individual
subject to potential side effects, to permit effective dosing readjustment or depletion
of one or more other therapeutics administered to an individual subject, and/or the
like.

[018] The effective dosage amount of the pharmaceutical composition
disclosed herein ranges from about 1 mg to about 360 mg from a unit dosage form,
for example about 5 mg, about 15 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 from a unit dosage form.

[019] In some embodiments of the present invention, the compositions

disclosed herein comprise a therapeutically effective amount of cinacalcet HCI for
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[021]  The cinacalcet HCI or other calcium receptor-active compound that
can be used in the composition is typically present in the form of particles. These
particles can have a particle D5 of, for example, less than or equal to about 50 um.
As used herein, the “particle Dso” is the particle size of the active pharmaceutical
ingredient at the 50" percentile of a particle size distribution. According to certain
embodiments of the invention, the active pharmaceutical ingredient in the formulation
has a particle Ds that is less than the granule Dsg of the formulation, discussed in
detail below.

[022] The particle Dsq of the cinacalcet HCI particles can be determined by

one of ordinary skill in the art using known light scattering techniques. In one

embodiment of the invention, the particle Ds; of the cinacalcet HCI particles is
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particles. These particles can have a particle D50
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As used herein, the "particle D50" is the particle

size of the active pharnaceutical ingredient at the

50th percentile of a particle size distribution.
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the cinacalcet HCl particles is 8 WO 2005/ 034928
detectppaye jepnriategd6tran Padicle size eistriyutios bases grathd diametéref a
anal yzer, such as a Malvern Mastersizer analyzer,
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for exanple, cinacalcet HCl, can be determ ned
according to the following procedure. The foll ow ng
instrunent conditions in a Malvern Mastersizer

par t i cRefraslivecinder|Saraplear e speci f1ed0in its soffware:
Absorptive Index 0.1
Refractive Index Dispersant 1.375
Analysns_ model General purpose spherical
Calculation sensitivity Enhanced
Measurement snaps and time 20,000 snaps over 20 seconds
Ba}ckground snaps and time 20,000 snaps over 20 seconds
Stir speed 1750 rpm

[024]  While stirring, about 170 mL of a dispersion of about 0.1% sorbitan
trioleate (for example Span 85®, available from Kishida Chemical) in hexane
(“dispersant-B”), is added to the sampling unit, and the laser is aligned to take a
background measurement of the dispersant-B.

[025] The entire suspension containing the cinacalcet HCl is added until a
suitable obscuration range ranging from about 10 to about 20% is obtained. The
sample is measured after the obscuration value has stabilized. Aftér the

measurement, the system is drained and rinsed once with about 170 mL of
9



Refractive I ndex Sanple Absorptive Index Refractive
I ndex Di spersant Anal ysis nodel Cal cul ation
wW@Eensios4998 ty Measurenent snaps and tine BackpeDusz4/026732

snaps and tine Stir speed 1.630 0.1 1.375 General

pur pose spherical Enhanced 20,000 snaps over 20

seconds 20,000 snaps over 20 seconds 1750 rpm [024]

While stirring, about 170 nL of a di spersion of about

0.1 %sorbitan trioleate (for exanple Span 85(r),
dispe@&ﬁﬂ-l‘?)%bediéﬁé}%;ﬂ-ghé Hﬁaér%t?'armhﬁeéa% 63t is refilled with about

("di spersant - B" is added to t bsrrpingu t
. 1,5~ akd t ake a ac und neasur engn
170 i idRgbanth S ThEigeg fsbitat @mjg%i WR e Tigaes with
: containing the_cingcal cet HCl is added until a ]
differegh 2g HAGURES TR BHing A Ber e AQ A0S AAMBRIS ia obten small
about 20%is obtained. The sanple is neasured after
representatiypaiticle isine astipastabousd Sing irzside. After the

nmeasurenent, the systemis drained and rinsed once
VD28] abidwet ObgCurationfD(v,0.1), D(v,0.5), D(v,0.9) values are then

calculated from these measurements. The average, standard deviation, and relative
standard deviation (RSD) of the D(v,0.1), D(v,0.5), D(v,0.9) values is also calculated.

The RSD (%) is calculated as follows:

ENJ 2
X,-X)
100 i=,( )

0, =
RSD (0= 7

where X, is an individual measurement in a set of N measurements
and is the arithmetic mean of the set.

[027] The composition disclosed herein can be in various forms, for
example, in granular form. The granules that can be used in the present invention
can have a granule Dsp ranging from about 50 um to about 150 pm, such as from
about 80 pm to about 130 pm. As defined herein, the “granule Ds,” is the particle
size of the composition at the 50" percentile of a particle size distribution. The
granule Dso can readily be determined by one of ordinary skill in the art using sieve
analysis techniques. Specifically, the granule Ds is determined according to the

following procedure.

10



9 WO 2005/ 034928 PCT/ US2004/ 026732 di spersant-B, the
di spersant-B is drained, and the sanpling unit is
WO edosioee8 wi t h about 170 nlL of di spersant-B. AEEUS2004/026732
measurenent are repeated two nore tinmes with
different riffled fractions. The riffling is perforned
on large sanples to obtain small representative
particle size fractions about 15 ng in size. [026] The
Qobscuration, D(v,0.1), Dv,0.5), D(v,0.9) values are

I NG P T

relative stan

with 49 ieth, 30 P8, 2 mehe 10K Tha sh, ol 25 mish, anc

follows: _RSD. (/)= 10 N X;-xX)Z N1 where X, is an
the botigg Qﬁa-uzﬁeﬁé@ﬁf@i@ms ﬁ%ﬁ quenad o faq ahoad 4P snisktes togegarate
is the arithnetic mean of. the set. [027] The
the sapuie @srending ioi partidesizeh each siexa idweighadshoi drisrniioe rise
for exanple, in granular form The granules that can
amoumieofusaeeblée netbinedooresach siengamidi the bottem pane Taedndinidugl sieve
D50 rangi ng fromabout 50 pmto about 150 pm such as
weighf aBrmaged tcﬁ%%rgé]’a_fé)si@b@ WeidhtGrattonAsT I‘@iﬁ?ﬂ%’cﬂxgﬁ‘@k@é Nveight

the "granul e Is the particle size o
racucfERARLERATP /o AL FRBh G nd o b S o
determ ned by one of ordinary skill in the art using
si eve Wan lysi s technj ques. Wagightdficaell diywe t he granul e

D50 is &éﬁ?‘éi‘(’fﬁcﬁ%o B PV 0 TG, Dol sioves

[029] Before the particle size calculation, the mean size range must be
determined for each sieve and the bottom pan. This mean size of each sieve screen
represents the mean particle size retained on the screen. The mean size of each
sieve screen is determined by the hole size of the screen (lower limit) and one sieve
size larger (upper limit). In the case of the 40 mesh sieve screen, the hole size of
about 1410 pum is used as an upper limit. Table 1 set forth below shows the particle
size range of any retained material on each screen and the mean of the particle size

range.

11



foll owi ng procedure. 10 WO 2005/ 034928
PCT/ US2004/ 026732 [ 028] Approxi mately 100 g of sanple

WO 2008088 t 0 si eve shaker equi pped with 40 neBOT/US04/026732
mesh, 80 nesh, 100 nesh, 140 nmesh, 200 nesh, 325 nesh,
and the bottom pan. The sieve shaker is then turned
on for about 10 mnutes to separate the sanple
according to particle size. Each sieve is weighed to
deternmine the anmount of sanple retained on each sieve
and the bottom pan. Tfgblentli vi dual sieve weight is
normal i zed to generate sieve weight fraction. The
i ndividual sieve wei ght [T pagjdi@Bizes |cal cul ated b

dividing each SiayeiebOnt oo bFe Wik Particié Pve
et gh?f VAl OntER AGTL N | Of %{ér € %iz\é}e%fghé o
RS (C8F &l &
cach SPRE U Ao R e b oL 11 o
h Thi

determ ned fof each sieve botlt om papn—Fhi-s
meah 401eesit each 4% ve scrdeh 14Hhr dsent SStthe nean
parti60enastze| ret #50ed on t BB0sd2den.| The $dan sire of
each ggingysh screengos deternBoe@49y tlhe hoRts si ze| of

t he[ S ERRRsh! PWer {450m t) [andsgne 79 evie siggs | ar ger
(up n4d I'J'l[é,'ihz g fdée c?jﬂa %6%@ mesh §H@ve
SO BTt Ty S5 ao [ A 18810 P T S ggser @ an

r

UPPEeF ] 1 +—Set—1+0o6f } oWHS-ROWS—tne
i39%mesh; ¢ ranfa of 3ny %ifaA.ed qg;e;ﬁgh_gm_?ach
> ki) padrtéél e s

{

par
scr eBottandpame nea® of th
2005/ 034928 Tabhle 1

i ze r2§ng(= 1 WO

[030] The weight fraction of each sieve is added to generate cumulative
frequency distribution starting from thc‘a bottom pan to 40 mesh screen. Once the
cumulative frequency distribution is generated, the corresponding particle size at
10 percentile (D1o), 50-percentile (Dso), and 90-percentile (Dgo) are determined. The
particle size of the corresponding percentile is determined by linear interpolation

between two consecutive data from the cumulative frequency distribution. For

example, particle size of 50-percentile (Dso) is interpolated by,

Dso (1m) = [(50-99)*&‘:?2)1—50)*dn]

where,

X, = cumulative quantity of sample that is just below 50-percentile (in %);

d, = mean of the particle size range from the sieve screen where X, occurs
(in mm);

Xn+1 = next cumulative quantity of sample that is above 50-percentile (in %).

12



PCT/ US2004/ 026732 Particle size Hole size of range of
Medi an particle Screenseach screen retained nateri al

W@ @e/08f28 he (pm on each screen screen (pm m BOI/US2004/026732
mesh425425 - 1410918 60 nmesh250250 - 424337 80
mesh180180 - 249215 100 nmesh150150 - 179165 140
mesh106106 - 149128 200 nmesh7575 - 10590 325 nesh4545
- 7460 Bottom pan01-4423 [030] The wei ght fraction of
each sieve is added to generate cunul ative frequency

Serie el QBB Az Ayg Rt e ARV FReeR ilet¥Bioh qocurs

. enerated, the corresponding particle size at 10
(i rrg)ercenti |l e (D90), 50-percentile (D50), and

90-percentile (D9Q) are determ ned. The ) _
[031] According to all'embodiments of the present invention, the particle

size of active pharmaceutical ingredient is measured according to light scattering
techniques, and the particle size of the granules of composition is measured
according to sieve analysis.

[032] The compositions disclosed herein can be in a form chosen from, for
example, tablets, capsules, and powders. The tablets can be made by pressing the
granules into the form of tablets. The capsules can also be made using the
granules.

[033] The at least one pharmaceutically acceptable excipient can be
chosen from, for example, diluents such as starch, microcrystalline cellulose,
dicalcium phosphate, lactose, sorbitol, mannitol, sucrose, methyl dextrins; binders
such as povidone, hydroxypropyl methylcellulose, dihydroxy propylcellulose, and
sodium carboxyl methylcellulose; and disintegrants such as crospovidone, sodium
starch glycolate, croscarmellose sodium, and mixtures of any of the foregoing. The
at least one pharmaceutically acceptable excipient can further be chosen from
lubricants such as magnesium stearate, calcium stearate, stearic acid, glyceryl
behenate, hygrogenated vegetable oil, glycerine fumerate and glidants such as
colloidal silicon dioxide, and mixtures thereof. In some embodiments of the present
invention, the at least one pharmaceutically acceptable excipient is chosen from
microcrystalline cellulose, starch, talc, povidone, crospovidone, magnesium stearate,

colloidal silicon dioxide, sodium dodecyl! sulfate, and mixtures of any of the

13



particle size of the corresponding percentile is

determ ned by linear interpolation between two
w@onsesies ve data fromthe cunul ative frequencRCT/US2004/026732

di stribution. For exanple, particle size of

50-percentile (D50) is interpolated by, D50 "I (xn +

1 -An) where, Xn = cunulative quantity of sanple that

is just below 50-percentile (in %; do = nean of the

particle size range fromthe sieve screen where Xn

. C f
o BEE oM SRR Bty ©

. oxn *d+1+ 0) *cin] WO 2005/ 034928
mtergré;g]iﬁ 5;2%{;‘??03 +1= nmean of the part| cle size
ranefromthe Si eve scr er X+ ur s
T | bosgmadaudgn i ane PRSI RETO R o R i
i nventi on, _th_eﬁgartl cle  size of acti ve phar maceut i cal
and/or itiey geatiuées: witkinrthe somagsiiosdsia srympase migrecryetalling gaflylose
techni ques, and the particle size of the granul es of

and starehpoaiveigint ratio reaging ébraabouti Mdotabost €94 . drerlexeinmple, in
[032] The conpositions disclosed herein can be in a

the coranbQ‘tléﬁ' ah8 mvé{;mmn&@f theemierBbR/stalintd edliloseamsdibtasch ol
wders. The tTablets can be nade by pressing the

range Q{Sﬁlnélto?ﬁ 1+ Pabdlf 1f5°’[1 Bh 4 saé’(ll;cﬁhsm 1 N CiARRY gRsniés within

made usi n gr anu

the composition, the weight ratio of the microcrystalline cellulose and starch can
range from about 1:1 to about 10:1, such as about 5:1.

[035] The microcrystalline cellulose can be present in an amount ranging
from about 25% to about 85%, for example from about 50% to about 80%, or from
about 60% to about 75% by weight relative to the total weight of the composition.
The starch can be present in an amount ranging from about 5% to about 35%, for
example, from about 5% to about 25%, or from about 5% to about 10% by weight
relative to the total weight of the composition.

[036] The compositions disclosed herein can further comprise at least one
ingredient chosen from coating materials that are known in the art such as, for
example, hydroxypropyl methylcellulose.

[037] Certain compositions can comprise:

(@)  from about 10% to about 40% by weight of a calcium receptor-
active compound chosen from cinacalcet HCI and cinacalcet methanesulfonate;
(b)  from about 45% to about 85% by weight of at least one diluent;

(c) from about 1% to about 5% by weight of at least one binder; and

14



[033] The at |east one pharnmaceutically acceptable
exci pient can be chosen from for exanple, diluents
WGEomh/0a®28t arch, mcrocrystalline cellul ose, BPCTHEEDOUMG6732
phosphate, |actose, sorbitol, mannitol, sucrose,
met hyl dextrins; binders such as povi done,
hydr oxypropyl nethyl cel |l ul ose, di hydroxy
propyl cel | ul ose, and sodi um carboxyl nethylcell ul ose;
and di sintegrants such as crospovi done, sodium starch
gl ycol@le, fesrasbautehd wssbsrdio9by aisigit oftdd1@sst heany
of the foregoing. The at |east one pharnaceutically
disinteffgRpPt abl e exci pient can further be chosen from
[fubricants such as magnesi um stearate, cal cium

r ic.acid, gl [yl ehena .
whereffl 6% S 2be Tyt BBl & sHVE g Vie 1" EhEsting camposition.
| i dants suc? s colloidal silicon dioxide and _
The cgfnpp§iids SR fwiter MRIISR QREBOLEDNE & abaut recueneight,
_invention, the at |east one pharmaceutically
relativgde &he tataleveight of tbatcampeditinre of oit least ane additiystchiosendérom
cellul ose, starch, talc, povidone, crospovidone,
glidantsp duteiiants, sindadiieeents c diheciotiqpositidri camadditishaipy canpiisefrom
dodecyl sulfate, and m xtures of any of the 13 WO

about 290 fd 884G B By WiGROEAI1E8 Bhel I8 Msteriil felative to the total

exci pients of the present invention, can be

weight St theEofilsifon, I ntergranul ar, or m xtures thereof.
g [034] In'sone enbodi nents of the present invention,

t 0 it [ar. . the granules within the. .
14506 TR bt 4 cPEBPLER o4 Geh i cpmprises
and stagch in a wejght ratio ranging fromabout 1:1 to
about (@b: 1.from abaut FRYedo gheut 48 By Weight of siacaleet HCI;
wei ght ratio of the mcrocrystalline cellul ose and
st ar cKbLan framaaheut $%rtoaheut 10%1by weighdof stbch;, such
as about 10:1, and in the granules within the
conpoge} i oritont Bbould @fittoraioud76% by weljht of aiivdcAlstaliee
cel lul ose and starch can
cellulose;
(d)  from about 1% to about 5% by weight of povidone; and
(e)  from about 1% to about 10% by weight of crospovidone;
wherein the percentage by weight is relative to the total weight of the composition.
[039] The povidone can be present in an amount ranging from about 1% to
about 5%, for example, from about 1% to about 3% by weight relative to the total
weight of the composition. The crospovidone can be present in an amount ranging
from about 1% to about 10%, for example from about 3% to about 6%, by weight

relative to the total weight of the composition.

[040] The composition can further comprise from about 0.05% to about 5%

by weight, relative to the total weight of the composition, of at least one additive
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range fromabout 1:1 to about 10:1, such as about 5:1.

[035] The mcrocrystalline cellul ose can be present in
wa@poodaideeg rangi ng from about 25% to about 85P¢T/182004/026732

exanpl e from about 50%to about 80% or from about

60% to about 75% by weight relative to the total

wei ght of the conposition. The starch can be present

in an anount rangi ng fromabout 5%to about 35% for

exanpl e, from about 5% to about 25% or from about 5%

chosehfcfrc?ﬁ%%oﬂigfy%l ombﬁnggg{aﬁkﬁ@HuY@sfe‘érét@etélé’téj!d e B and

e conp05| I on he conposi tions disclosed

. r rther c st .on redl e
mixungh s v S Ea0s hy” TRBREG hordRRyeBhig AT Ridm e
art such as, for exa . . .
comp?%fmpe@pr'a%érem ?*é%#]rao @g@ttaiq%oeb spﬂ‘ relidakgilicon dioxide,
nprise: (a) from about 10%to about 40% by wei ght of
from a@wao&%w abept bh% ekmegeesiunpeleatate Hissmrakiaus®.05% to about
ci nacal cet HO and ci nacal cet nethanesul fonate; (b)

1.5% O6f talo, @b mikiudes/of anyadithe fefoing. Wehe bbmplsition| emsévepnfarther
diluent; (c) fromabout | %to about 5% by wei ght of

compiide Ir8RSAbAUNE op BBt % byhfei 8ﬂé’cﬁé9§4ﬂ?@coatln§ materlal
PCT/ US2004/ 026732 (d) from about % to about

relatlv\éﬁbglli‘é 1&thl @%yh?éﬁﬂwgﬁ!&%ﬁs@t@{ egrant;  wherein th.e

cent age ive to the total weight

%ﬁweégﬁe btalﬁgapo&e 5\5% OS' I ogciogg?;tn fué}i}p“alments of the

relative to the_total fglht of t he corrp03|t|on o
presentdgyentigneh %‘%?@i&?@'%'ﬁﬁﬁﬁ ertaah re@umﬁh@@ouuwu’c@ah@@t 125%
and adherents. The conposition can additionally
of a taggetramewntefdhe calcium receptor-active compound being released from the

composition no later that about 30 minutes from the start of a dissolution test that is
conducted in 0.05 N HCl in a U.S.P. 2 apparatus at a temperature of 37°C + 0.5°C at
a rotation speed of 75 r.p.m. The dissolution test is conducted using a USP 2
apparatus, and according to the dissolution protocol described in USP 26/NF 21,
chapter 711, which is incorporated herein by reference. According to this
embodiment using this dissolution protocol, a stated volume of the dissolution
medium (+1%) is placed in the vessel of the USP 2 apparatus, the apparatus is
assembled, the dissolution medium is equilibrated to 37°C + 0.5°C, the thermometer
is removed, the dosage form is placed in the vessel, and the amount of active
pharmaceutical ingredient that is released as a function of time is measured.

[042] According to another embodiment of the invention, a stated volume of
the dissolution medium is placed in the vessel of the USP 2 apparatus, the

apparatus is assembled, the dissolution medium is equilibrated to about 37°C, the
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about I %to about 6% by weight of at |east one

coating material, relative to the total weight of the
W@ 034928 on. [ 038] I n anot her enbodi nent, thePCT/US2004/026732

conposition disclosed herein conprises: (a) from

about 10% to about 40% by wei ght of cinacal cet HC ;

(b) fromabout 5%to about 10% by wei ght of starch;

(c) from about 40%to about 75% by wei ght of

m crocrystalline cellulose; (d) fromabout 1 %to

thermonfsiatt isTeriawedethghd oszigeform doplacedinl the edsdel, amdaihelgmdunt of
% to about 10% by wei ght of crospovi done; wherein the

active ﬂ%&%ﬁﬁ&alhﬁgﬁé@i@ﬂ&hétﬁs rElbaséd 8s aFuh&ifor! 6t tithe Ve h@akured.

e conposition. [039] The pOV|done can be present
. r
Ld%i’pl Zﬂ%f%r%‘@@w@ e fyf? R SR S U
tota e _copposi tion.
phamadeiga\indislent F oo Pas ﬁtoni SRl Qﬂﬁaﬂ?avef om
about 1 %to ahout 1OW for exanple fromabout 3%t
pharmagsiliicabingrasientdn 4 forpusiatian, cAs HSed Beres aﬂar%é@gﬂ@urﬁf refers
the conposition. [040] The conposition can further
to the amopnt afective phabmacewicabmgrediabbintea®hfonypulagoghin certain

relative to the total weight of the conposition, of at

embodirngsts, theetapgistidnmaount¥efetd tHetab8UAABUMEHdIS2IA04! ElamT.32
chosen from col | oi dal silicon dioxide, magnesi um

fdh % A" aUSP PEINF 2 fnchdpiér 905 Yefings a [inchB[ @§ed>fo déterfifne the

_ foregoing. I'n certain enmbodi nents o
oo AR RISt 05
uniforrBERIPIQED BEBTRABEE NI BT aNGs: %\ccm 24 i el
the cor?tfen’{ Sl%fofrr%ﬁti Ig Idgtqeranheed g)(/) me%%lutrlhg rt]he: grr}lo%\r/]? gf gul:JtllrvteheIr
pharmaceutical ingredient in 10 dosage unit samples, and calculating whether the
amount of active pharmaceutical ingredient in all the dosage unit samples falls within
a range of 85% to 115% of the target amount. If one dosage unit sample is outside
the range of 85% to 115% of the target amount and no unit is outside a range of 75%
to 125% of the target amount, or if the Relative Standard Deviation (RSD), which is
the sample standard deviation expressed as a percentage of the mean, is not
greater than 6%, then 20 additional dosage unit samples are tested. After treating at
least 30 dosage units, the content uniformity requirement is met if not more than one
dosage unit sample is outside the range of 85% to 115% of the target amount, and

no unit is outside a range of 75% to 125% of the target amount, and the RSD of the

at least 30 dosage units does not exceed 7.8%.
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conprise fromabout 1 %to about 6% by wei ght of at

| east one coating material, relative to the total
waowedoglos49e8 t he conposition. [041] As nenti onedPEDUSIN4/026732

the conpositions of certain enbodi nents of the

present invention have a dissolution profile that

results in about 50%to about 125% of a target anount

of the cal ciumreceptor-active conpound being rel eased

fromthe conposition no |later that about 30 m nutes

t B is8BIutiSR préfalof tise ositions
Lq)ﬁ‘uc{}g%é#ﬁﬁt&ng’%o N H&%S’,?*néjg S%. Ig.lP. tpﬁ 1i:ltp'r?ar at ﬁ%mgt SlaI ;

coctoshERGHM M gBLH Jor T o BebEBbU R AP ARa0l et v
at |eas§8§€$qa7§§’§: q)lﬁer\]ﬂgggt;%q%&%%%f,%f iraegadrlgéts %ﬁhh%ﬁ tgrﬁ%ltagc‘m%

i ncorporated herein by reference. According to tg{s
recepteractiversarapeisichgeingirelegsed 0t hercqnpesitien nojater faryabout

vol unme of the dissolution nedium(l % is placed in
30 minutes fresistak stdrt bhtheliSBt. 2nagspairaembodirhentspiier diss@utien profile

assenbl ed, the dissolution nediumis equilibrated to

of the Sdifipoditi6hs disBRsbhdereiedadr comprisecaomest abdig 1@39ader example
formis placed in the vessel, and the anmount of active

at mos{t’g%p??%%i 5?!110%9958&1 PN, L3t rhSst/H 9 8dRSf the target
| ine IS

unch on r?‘f) A nmeasured. [042] According to
amourf B i o BBR P AR il oS0 ROV ™0,
compagiisgIclater it RBcoM P raguIeE i da Stast afibcegy it aqlfiona

16 WO 2005/ 034928 PCT/ US2004/ 026732 thernoneter js
embodimentes the dissoltionguofilerahithecomaesitions disglosgdSgsein cany

the anount of active pharnaceutical ingredient that
comprise frerh eeet 5% t dhoutti2s66, dér examepledrore aboutd0% ©4djout

The dissolution profile represents the percentage of

110%,!dFehatdrgeeamdiint BBgeUiciam rebgptetiaetive tempaand beirgertleased
on a target anount of the active

from the composition no later than about 30 minutes from the start of the test.
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phar maceutical ingredient in the fornmulation. As used

herein "target anount" refers to the anount of active
w@basoseesit i cal i ngredient in each fornul ati onPCT/HS2004/026732

certain enbodinents, the target anount refers to the

| abel anount and/or |abel claim [044] USP 26/ NF 21,

chapter 905, defines a protocol used to determ ne the

dosage-unit conformty according to the present

invention, and this content uniformty protocol is

i [De6i pomh@Obrhbm@mentB/ofrthéquewﬁ mmmfndar@gmﬁe@tédmﬁa method

protocol, the content uniformty is determ ned by

of mam@%lbhﬁﬁnéé&tléﬁpéﬂiﬁpégltlcﬂ%b MBrisipgar meceuti cal
ingredient in 10 dosage unit SanpFes, and cal cul ating

whet hef\t he a
i ngr ed{agn Toﬁ'%mj Qbﬁﬁud%g’é@éﬂﬁﬁ\%té @%&%ﬁée?ea‘ﬁ?“a%vﬁm n
%1to0,115% of . the tar amount. | f one
comp§yiG 868 afleatl Qhp LB BaBRH USRI aCEmBple G ppniasg g osed
115% of the target anmpunt and no unit is outside a
herein; a0de of 75% to 125%of the target amount, or if the
Rel ative Standard Devi ation (RSD), which is the

sanpl e(bgt anmrl’cnblld@\/hhatpanhdeﬁmeesfstbd granwle peich endtefeam about
the nmean, is not greater than 6% then 20 additi onal

50% tdabage 1269 ofsatarfetsaraoent FdatiumAtEEptor-aefve BQmeu nd is
| east 30 dosage units, the content uniformt

releas@@cfkbrh eRE Bbnipdsii®h rd lafRitha® 5?0%@? ﬁ\?ﬁmﬁﬂﬁé’tghtof a test

sanple is outside the range o

0048 G4 SEEcE ssBOHT e S By L SElef

| east 30 dosage units does not exceed 7.8% 17 WO
tempepaiopg 083026 L5 05200 4/ r0RAIEBSHe@d)f A5 r.pen.t ai n
enbodinents, the dissolution profile of the
ositions disclosed herein can result in, for
e[% | &;urtherlesaindimpots of3bempresentémsntishare diRtted tata
| east about 75% or at |east about 85% of the target
methodrafunaking & frearmmiceutichl composition comprising:

(b)  forming a granule comprising a calcium receptor-active
compound and at least one pharmaceutically acceptable excipient as disclosed
herein; and

(b)  controlling the particle size of the granule such that from about
50% to about 125% of a target amount of calcium receptor-active compound is
released from the composition no later than about 30 minutes from the start of a test
in 0.05 N HCI according to a dissolution test conducted in a USP 2 apparatus at a
temperature of about 37 °C, and a rotation speed of about 75 r.p.m.

[048]  The granule can be formed by any known process, such as high wet

shear granulation, low wet shear granulation, fluid bed granulation, rotary
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receptor-active conpound being rel eased fromthe
conposition no later than about 30 mnutes fromthe
WwWGE@sn3t8 t he test. In certain enbodi nents, theCT/US2004/026732
di ssolution profile of the conpositions disclosed
herein can conprise at nost about 125% for exanple
at nost about 115% at nost about 110% or at nost
about 100% of the target anount of the cal cium
receptor-active conpound being rel eased fromthe
granumi@nogxﬂrugan%@hbﬁirﬁzatrohaar;ﬂ@%%h:a%@nn}dﬂ@} €Sm Pb@ﬂ@nﬁ] Rfhd the
start of the test. In addi'tional nmbodi nen
like. dissolution profile of the conposi t| ons di scl osed
herei n can conpri se from about 50% to about 125% for

e out 7 to ab 110% of.the t et
S8R TS PRURE e G Suedli btineichiiediinastivan Befagtroied
fromthe corEposml on no Iater t han about 30

by Varl'ﬁ"f’ﬁ.l‘l%@%rﬁf dnferaingmbedigieninef thediresary invenipostosaartigle size
PCT/ US2004/ 026732 [ 046] O her enbodi nents of the

of the grarwatofithe epmpositian catibeecardtblied by thetamolintaf waidi agred to
a pharmaceutical conposition conprising: (a) formng a

the maesials presenbini s gragutatorl Roreramsieph elesred Bm:cl@@ﬁaw%
and at |east one pharmaceutically acceptable excipient

granuRsSc#H 56 behrfded W the R#AAuIGRr HERM {lcﬂghienr%ngg& Luls b‘au? 1L

size of the granul e such that from about to a out

to abo]a%ﬁ%@fL §u5ﬁ%§€f{orﬁ%gﬂ1§ 65 f_ t %yt' E%(?)(g ﬁf{i’rl fﬁérﬁloact}ogif §po L to

mpound ease rom

30 m es.fro e start of a t in
about%’@@@’%%%em%wﬂ ity %éaﬁoﬁgeag&fs fiow eyt &3 da bout 40%,
inaU’%Ff’tZ aratus at a enperature of 37 C 0.5 C,
such agfjon 3 nics Bl Qﬁr%mszlatlvs tithe eaguniaf drepowders present
enbodi nent s of the present invention are directed to a
in the granulator to form the granules.

[eb]

[050] The granulator’s impeller tip speed can also affect the particle size of
the granules. In some embodiments, the impeller tip speed, measured in meters per
second (m/s), can range from about 5 m/s to about 10 m/s, such as from about 7 m/s
to about 9 m/s.

[051] Other embodiments of the present invention are directed to a method
of making a pharmaceutical composition comprising

(a)  forming a composition comprising a therapeutically effective
amount of particles of a calcium receptor-active compound and at least one
pharmaceutically acceptable excipient as disclosed herein; and

(b)  controlling the particle size of the calcium receptor-active
compound such that from about 50% to about 125% of a target amount of the

calcium receptor-active compound is released from the composition no later than
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nmet hod of maki ng a pharmaceuti cal conposition

conprising: (b) formng a granule conprising a cal cium
WO e@spses acti ve conpound and at | east one  PCT/US2004/026732

phar maceuti cal | y acceptabl e exci pi ent as discl osed

herein; and (b) controlling the particle size of the

granul e such that from about 50%to about 125% of a

target anount of cal ciumreceptor-active conmpound is

rel eased fromthe conposition no |ater than about 30

aboutr80whireges from tHeestaktafla teét id (.85 N HCNabedtainy td@ dISSOIUtIOﬂ test
according to a dissolution test conducted in a USP

r at enper at.ure of abo . _and )
cond G S 2 ciprsr S qu toroeralutk OF 4 P Gy andeerotation
can be forned by any known process, such as hi gh wet

ranul ation, |ow wet shear granulation, fluid
Speeoﬁ%%lf fi ation, rotary 19 WD 2005/ 034928

PCT/ US2004/ 026732 granul ati on,

elodelisi Hed Iﬁﬁn@lr@ﬁb@@m%ﬁs obing ryesenl inverdion arsl diegcted to a

conpaction, and the like. [049] The particle size of
methachef rgahimglaepbarrmanemioaimmhpcbsishiorcemmbésiognt rolled by

various factors. In certain enbodi nents of the present

i nventi @), fon@ingpa icbaipdskionconiridiiea dherapkati@dilytdfactive

conposition can be controlled by the anount of water

amouﬁﬂ@le&aﬁlelestd?% CEdigH @cépﬁﬁ’ BREM cb P@uﬁ& %H'é’}t@%st Jrfef

exanpl e, desired particle size o granul e can

vol ume rangin
phampfeedits '?f&f“ffﬁ% ST A s B @i Sbout Jes
L to abouyt 1 r fr about to about 8Q0
L ond B cimitmiirie e parire S the saliim reRpRBEac TR,
to about 40% such as from about 30% to about 36%
compeund sigiethad fione abaei bl %de abpyt haviafa targetermount of the

calcium receptor-active compound is released from the composition no later than
about 30 minutes from the start of a test in 0.05 N HCI according to a dissolution test
conducted in a USP 2 apparatus at a temperature of about 37 °C, and a rotation
speed of about 75 r.p.m.

[053] The size of the particles is controlled during the production of the
active pharmaceutical ingredient, for example, by use of a milling step, or a
controlled crystallization process. For example, the active pharmaceutical ingredient
can be milled using a stainless steel hammer mill with 5 mm screen and 12 hammers
forward at a mill speed of 8100 * 100 rpm, with the feed speed is set at 90 + 10 rpm.

[054]  Yet other embodiments of the present invention are directed to a
method for the treatment of a disease or disorder that can be treated by altering a
subject’s calcium receptor activity. In some embodiments, a method for the

treatment of a disease chosen from hyperparathyroidism, such as primary
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in the granulator to formthe granules. [050] The
granulator's inpeller tip speed can also affect the
W@2005/0849e8 si ze of the granules. In sone enbodPCEOSRN4/026732
the inpeller tip speed, neasured in neters per second
(ms), can range fromabout 5 mis to about 10 nis,
such as fromabout 7 ms to about 9 ms. [051] O her
enbodi ments of the present invention are directed to a
nmet hod of nmaking a pharnmaceutical conposition

hypersaaitiyroidicin GaY seebRtag @p@%ﬁ}@ﬂiy?éi@&n?,me'gﬁd%h nia,

therapeutically effective anount of par es of a
Eab& G Y=g t least one ... .
hyperE L A 0 Lelci B FREBANAS 1Al A cor s R pinistering
i n: d controlling the particle sjize of the
to a pfi,; Sheat . R erBetve donsiAmoFotabammarauiBal
50% t o abqut 125% of a target anmount of the calcium
COMPQSINQN, CAMPHEING\ACGHAbIAREPIS-aCtive 9B OUNgrandhet least one
conposition no later than 20 WO 2005/ 034928
pharmacepiissliyarcepbipextipient 39 disctasedshdreimmthieesinttae tonfposition
test in 0.05 N HCI according to a dissolution test

has a dissdiutibagrofiledn 0 B HOPafeisuseciceortiRIGIB RESIUAON st
C0.5C and a rotation speed of 75 r.p. [ 052]

m
condu : gieihitagggt%f 5’88%@%2%'? %fefrﬂél%i% rez)?gﬁ;ﬁdrgég{é,%daétea rotation
conmposi tion conprising (a) formng a conposition
specd SRR ik SR ARl o S8 T4 of B oot
amoury 3 B, B3 PR Eaio R gelnBeq o e
composéiitizo?‘l igfnot lgferctﬁ;g iag[)nutr ??OC emﬁ)rgt?’t:as ?r%trri ’Yhee start of the test.

[055] A further embodiment of the present invention is directed to a method
for the treatment of a disease chosen from hyperparathyroidism, hyperphosphonia,
hypercalcemia, and elevated calcium-phosphorus product comprises administering
to a patient, such as human, an effective dosage amount of a pharmaceutical
composition comprising a calcium receptor-active compound and at least one
pharmaceutically acceptable excipient as disclosed herein, wherein the composition
has a dissolution profile in 0.05 N HCI, measured according to a dissolution test
conducted in a USP 2 apparatus at a temperature of about 37 °C, and at a rotation
speed of about 75 r.p.m., which comprises from about 50% to about 125% of a
target amount of the calcium receptor-active compound being released from the
composition in no later than about 30 minutes from the start of the test.

[056] Reference will now be made to the following examples which are not

intended to limit the invention. To the contrary, it will be appreciated that various
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conmpound such that from about 50% to about 125% of a
target anount of the calciumreceptor-active conpound
w0 200508m285ed fromthe conmposition no | ater thaPCT/ERI®04/026732

30 mnutes fromthe start of a test in 0.05 N HCl
according to a dissolution test conducted in a USP 2
apparatus at a tenperature of about 37 C, and a
rotation speed of about 75 r.p.m [053] The size of
the particles is controlled during the production of

alternafies, ﬂ%dlﬂ@aﬂb‘i‘@f HRE eYlivaRintd RbyasH mameﬁq&mﬁﬁmhﬁint BMd
use of I'1ing step, or a control

scope ﬁ%ﬁé%\}érﬁﬂw on process. For exanpl _e, the active
rmaceutical ingredient can be mlled using a

stalnless steel hamrer mll with 5 nm screen and 12
hammers forward at a ml|l speed of 8100 100 rpm
with the feed speed is set at 90 10 rpm [054] Yet
ot her enbodi nents of the present invention are
directed to a nethod for the treatnent of a disease
or disorder that can be treated by altering a
subject's calciumreceptor activity. In sone
enbodi nents, a nethod for the treatnent of a di sease
chosen from hyper parathyroidism such as primary 21 WO
2005/ 034928 PCT/ US2004/ 026732 hyper par at hyr oi di sm and
secondary hyper parat hyroi di sm hyper phosphoni a,
hyper cal cem a, and el evat ed cal ci um phosphorus product
conprises admnistering to a patient, such as human,
an effective dosage anount of a pharnmaceutica
conmposition conprising a calciumreceptor-active
conmpound and at | east one pharnmaceutically acceptable
exci pi ent as disclosed herein, wherein the conposition
has a dissolution profile in 0.05 N HCl, neasured
according to a dissolution test conducted in a USP 2
apparatus at a tenperature of 37 C 0.5 C and at a
rotation
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speed of 75 r.p.m,
about 125% of a targ

whi ch conprises from about 50%to

et

anmount of the cal cium

WO e@s84928 acti ve conmpound bei ng rel eased from PEEUS2004/026732
conposition in no later than about 30 minutes fromthe

start of the test.
pr esent

invention is directed to a nethod

treatment of a di sease chosen from

hyper par at hyr oi di sm hyper phosphoni a,

for the

and el evat ed cal ci um phosphorus product conprises

admnistering to a
ef fecti ve dosage ano

gonpound and at

GOmg,ha‘H Q(b msg@

| eas
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dbiRemRRef
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t one

o

Egamplés!ch as human

unt” of a pharnmaceuti cal

Q5P OS ItHre8 ﬁh@%ébéutl&l ﬁ)rﬁ@'lé?cldh@vm&@fa%é’tf arﬁé&hféﬁbf 30mg,
pharmaceuti cal ly acceptable
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an

fovif

nmeas

[055] A further enbodi nent of the

hyper cal cem a,

according to a dissolution test conducted in a USP 2
were pigpatedk s at a temperature of about 37 C, and at a
rotation speed of apout 75 r p m which conprises
from about 50%to abpWeididdhof a30mgge{ aBBURg of 90 mg
t he cal ci um recept or} ac{win®) coppoliabletej ng Tabletsed Tablet
fromthe conposition in no |afeAmbant abolAmaant Amount
mnutes fromthe stajt of the fest(mdg)0S6] Refregence (mg)
S o T Lhe e S0 o OB 2 90.12
Pr ini S | I nventl . ary,
15%%é] ,.Zfﬁn%ﬁgﬁiec' atpd 3d1grgvari ogn g WD 20954832928 180.04
Mlcr 8% ?g %ﬁ?gm%@ be I ngi natl V\ZD IIUWI |val)1l—;):lf, agu
(AVicSLRBA0BE 't ne. sttt o 5O Bup boodRiblioos | 24.809 | 36.06
Povidone) (Rtasstened$a9/32) FxhnmRd44 3.68 7.36 11.04
Crospovidone (Polyplasdone '
XL) 1.233 2.22 4.44 6.66
Purified Water' — — —
Microcrystalline cellulose
(Avicel PH102) 34.300 61.74 123.48 185.22
Magnesium stearate 0.500 0.90 1.80 2.70
Colloidal silicon dioxide
(Colloidal anhydrous silica)
(Cab-O-Sil M5P) 0.500 0.90 1.80 2.70
Crospovidone (Polyplasdone
XL) 3.000 5.40 10.80 16.20
_Core Tablet 100.000 - | 180.00 | 360.00 - 540.00_
Purified Water'
Opadry® 1l (colored film former) 4.000 7.20 14.40 21.60
Purified Water' — — — —
Opadry® Clear (clear film
former) 1.500 2.70 5.40 8.10
Carnauba Wax Powder 0.010 0.018 0.036 0.054
Opacode® Ink (Black)? — — o -—-

! The purified Water was removed during processing.
2 Trace quantities of ink were applied to the coated tablet.
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(057] Three pharnmaceuti cal
anounts of 30ngy, 60ny,

wo pgseslioet with the foll ow ng conponents
% 30 ng 60 ng 90 ny
(W W Tabl et Tabl et Tabl et Ampbunt Anount Anount (ng) (nmg) m

prepared: Wi ght

Ci nacal cet

formul ations with target
and 90 ng active pharmaceuti cal
wer BCT/US2004/026732

HCl 18, 36733. 0666. 1299. 18 Pregel ati ni zed

starch (Starch 33.37860.08120.16180. 24 1500)
M crocrystalline cellul ose 6.67812.0224. 0436. 06

rocrystalline cel
RO R T

flow diadgranfdéditedtugh. XL) Purified Water'

{aBleds dRPE made accordin?
4 Crospovi done (Polyplasdone

to the process

Critical Process

Equipment Components Unit Operation Controls
purified water and water level,
PMA 800L granulator intra-granular granula’cionb impeller speed,
components® water spray rate
!
Comil (in-line) I wet mill |
\
Aeromatic MP6 | fluidbeddry |
\
Quadro Mill 196S (Comil) | dry mill |
\
coleyiss e otmgemuer [ prebens
Y
combine granulation
Gallaz{t(c;(t)z tIJ_l)ender mix A agnd B anq final blend blend time
extra-granular mix
\
Gallay tote blender . —
(1000 L) magnesium stearate lubrication
)
tablet press speed,
tablet weight,
: . d thickness,
Unipress 27 compression hardness,
friability,
disintegration time
\
3 X Vector Hi-Coater pan  color coat (Opadry® |l . .
(3 spray guns) delivei)ry clear coa(t (gpagry(@), film coating and spray ate,
(peristaltic pump) Clear), carnauba Wax wax exhaust temperature
\
Ackley m;:i:,?;ed offset Opacode® black print

? cinacalcet HCI, pregelatinized starch, microcrystalline cellulose, povidone, and crospovidone

® The granulation step to dry milling step is repeated to generate 2 bowls of wet granulation
(Mix A and B).

¢ Extra-granular components are microcrystalline cellulose, crospovidone, and colloidal silicon
dioxide

¢ Tooling dimension is dependent on tablet size and strength, (30 mg; 0.2372" x 0.3800" oval
shape plain, 60 mg; 0.3000” x 0.4800" modified oval (double radius) plain, 90 mg;
0.3420” x 0.5480" modified oval (double radius) plain)
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M crocrystalline cellul ose 34.30061. 74123. 48185. 22

(Avi cel PH102) Magnesi um st ear at e0. 5000. 901. 802. 70
w@oiosos4928 silicon dioxide (Colloidal anhydr oRGI/US2004/026732

silica) 0.5000.901.802.70 (Cab-OSil MP) Crospovi done

(Pol ypl asdone 3. 0005.4010. 8016.20 XL) ,-Core

Tabl et 100. 0, 00180. 00360. 00, 540. 00 Purified

Water' ------------ Opadi 7 11 (colored film

former)4.0007.2014. 4021.60 Purified Water' ------------

S R e T
nigh-ghg A g g ate serviad 55 the tanigiaf fiiedReroinagaloet HOl
and the |n?traa-l&palnlu(laao’llotnerCII})eIegt%a(tp?ggetlgtmlzeetd stérch microcrystalline cellulose,
povidone, and crospovidone) were dry-mixed for 1 to 2 minutes with an impeller
speed set point at 116 &+ 10 rpm, followed by granulation with 30.0% to 36.0% w/w
water (based on intra-granular lot size; target was 34.9% w/w) with an impeller
speed set point at 116 + 10 rpm and at a slow or fast chopper speed (target was
slow speed). During the granulation process water was delivered at
9.8 £ 0.5 kg/min.

[060] Following granulation, the mixture was wet-milled using an in-line
Comil equipped with a 0.375” (0.953 cm) opening screen and an impeller speed set
point at 1400 =+ 50 rpm. The mixture was then discharged into a fluid-bed dryer.

[061] After completion of the wet-milling process, the granulation mixture
was dried in an Aeromatic MPG6 fluid bed dryer with an inlet temperature set point at
70° + 5°C. When the outlet temperature reached 37°C to 41°C, samples were taken
to determine moisture levels by loss on drying (LOD). The granules were dried until
the average moisture levels reached 1.0% to 2.5%.

[062] The dried granulation mixture was milled through a Quadro Mill 196S
(Comil) equipped with a 0.055” (0.140 cm) opening screen at an impeller speed of
1650 + 50 rpm into a 1000L Gallay tote.

[063] Except for magnesium stearate, the extra-granular excipients were

blended in a 650 L Gallay tote blender for 7 + 1 minutes at 12 + 1 rpm. This mixture

was further blended with the dry-milled granulation in a 1000 L Gallay tote blender
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24 WD 2005/ 034928 PCT/ US2004/ 026732 [058] The 30-, 60-
and 90-ng tablets were made according to the process

wo b@d/osliozg)r am depi ct ed bel ow. Equi prent ConponRCt/BS2004/026732
purified water and Unit Operation Critical Process
Controls water level, inpeller speed, water spray
rate PMA 800L granul ator intra-granular conponentsa
Com | (In-line) Aeromatic MP6 Quadro MII 196S
(Coml) Gallay tote blender (650 L) extra-granul ar

for 15CPBRAMBIES 2O 22U Bnh,4HY then for 6 + 1 minutes at 12 + 1 rpm after
magnesium stearate was added for lubrication.

[064] The final lubricated blend was compressed into tablets containing 30-,
60-, or 90 mg of the free base equivalent of active cinacalcet HCI using a
Unipress 27 tablet press set to a speed of 2000 + 300 tablets per minute and
equipped with a force feeder. Throughout the compression operation, individual
tablet weights (target weights of 180, 360, and 540 mg for 30-, 60-, and 90-mg
tablets, respectively), the average weight of 10 tablets, tablet hardness and
thickness were monitored at pre-determined intervals.

[065] The color-coating suspension and clear-coating solution were
prepared by slowly adding either the Opadry® Il (green) or Opadry® Clear into
purified water while mixing until uniform (= 45 minutes). The color suspension and
clear solution deaerated for > 45 minutes before the spraying process began, and
were used within a pre-determined time limit.

[066] Each lot was film-coated with color and clear coats in a Vector
Hi-Coater 48” pan. The color-coating suspension was applied onto a moving core
téblet bed (pan speed =4 to 7 rpm) and a spray rate of 250 + 50 grams per minute
per 3 guns. The distance between the spray guns and the tablet bed was
approximately 8” (20 cm) to 11” (28 cm), and the air volume was 600 =+ 200 ft* per
minute (17.1 = 5.7 m® per minute) with a pan pressure differential maintained
between -0.1” (-0.25 cm) to -0.3” (-0.76 cm) of water. Supply air temperature was

adjusted to 80 + 10°C to maintain an exhaust temperature of 41 + 3°C.
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wet mll fluid bed dry dry mll 1 pre-blend 1 Gallay

tote blender (1000 L) conbine granulation mx A and
w@2@ad349ext r a- granul ar m x final blend bl end tPeEU32004/026732

Gallay tote blender (1000 L) Unipress 27 nmagnhesi um

stearate 3 X Vector Hi -Coater pan col or coat

(Opadry(r) 11), (3 spray guns) delivery clear coat

(Opadry(r) (peristaltic punp) O ear), carnauba Wax

Ackl ey ink-based of fset Opacode(r) black printer

[067] When the clear-coating application was completed, the heater and the
air supply was turned off and the wax was spread evenly over the moving tablet bed
(after it reached < 37°C) with a pan speed of 4 to 7 rpm. The tablets were rotated for
5 £ 1 minutes, and after the supply air and exhaust fan were turned on, the tablets
were rotated for an additional 5 = 1 minutes with a pan speed of 4 to 7 rpm and
supply air of 600 + 200 ft* per minute (17.1 £ 5.7 m® per minute). The pan was
jogged until the tablet bed temperature reached < 30°C.

[068] An Ackley ink-based offset printer was used to produce 2-sided
printed tablets.

[069] The dissolution profile of the three formulations were measured
according the dissolution protocol described in the USP 26/NF 21, chapter 711 using
a USP 2 apparatus at a temperature of about 37 °C, and at a rotation speed of about
75 r.p.m. The dissolution profile of the formulations in which at least about 75% of

the cinacalcet HCI was released from the composition in no later than about 30

minutes from the start of the test is set forth in Table 2.

Table 2
Time (min) 30 mg Tablet 60 mg Tablet 90 mg Tablet
15 85.3 81.9 80.8
30 95.2 93.8 93.4
45 97.7 97.7 97.9
60 98.7 98.8 99.8

[070] The content uniformity of the three formulations were measured in
accordance with USP 26/NF 21, chapter 905, described in detail above. The content

uniformity and for each of the three formulations is set forth in Table 3.
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| ubrication conpressions filmcoating and wax print
tabl et press speed, tablet weight, thickness,

whaoodioeess friability, disintegration tinme spPElUSHDE)26732
exhaust tenperature a cinacal cet HO, pregelatinized
starch, mcrocrystalline cellul ose, povidone, and
crospovidone b The granulation step to dry mlling
step is repeated to generate 2 bow s of wet
granulation (Mx A and B). Extra-granul ar conponents
are mcrocrystalline cel jgppsg, crospovidone, and
coIIoidaI silicon dioxid“ﬁ‘TooIing di nmensi on is

Contafi" 003508 T5bhbpe 11 a; o0 B9 RABIES. s0q0" DA 3&5'et

nmodi {1 edvesml ({0 radlum)npla n, Ny, ®e3d207] X,
0. 5480110rtaklets) ed 'g%ﬁ% (|d ¢1othisletshd ué’)R%gﬁ di 10 abletap | 7 RSD
1 (b&fD5/] 034988 PCT| USA®04/[02688Z [ 05P] The vlet 99.7 1.2
gr an_ul at i on nr otess \Was Conduct ed LN aPMA 8001
5 988" 0.8 98.5 0.8 100.7 0.9
11 98.5 0.6 98.3 1.0 99.9 0.7
16 98.3 0.8 97.6 1.3 99.9 0.5
22 08.3 1.0 96.3 1.8 100.7 0.9
end 98.0 0.6 95.8 1.9 99.3 0.8
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hi gh-shear granulator with water serving as the
granul ation fluid. The cinacalcet HCl and the
WO paos@3qesanul ati on exci pi ents (pregel ati ni zed BCHUS1904/026732
m crocrystalline cellul ose, povidone, and
crospovi done) were dry-mxed for 1 to 2 mnutes with
an inpeller speed set point at 116 10 rpm foll owed
by granulation with 30.0%to 36.0% w w water (based
on intra-granular lot size; target was 34.9% ww wth
an inpeller speed set point at 116 10 rpmand at a

WHABIS\EICAIMEBtIschopper speed (target was sl ow speed) .
—mm%nul ation process water was delivered at
948 O 1WAy 4 | : |
15 AR ARl g M g H68ace amount
uj ppe ith.a 0, 375" , 953 opening _screen,and
of a oI REFebH Srfieetipoudand 3 B2, 868 Phafnfe fiEaLT Bcoptable
. .M xture was then discharged into a fluid-bed dryer.
excipieBb1] After conpletion of the wet-nilling process, the
granulation m xture was dried in an Aeronmatic MP6
f | uiwheasein afrigast axiet dosage unitof therpoerpasition sas a dissotutian
70 5C. When the outlet tenperature reached 37C to 41

profileGn GasIN eI wareasiirelleatcording ¢ ardidsotution testicendrisd m ®YSP 2
| oss on drying (LOD). The granules were dried until

apparhii® Ve?Le?ﬂSerﬁﬁgétdf ra%ol.:? ¥¢bg LRAGH quflatﬂ%’stpl%ﬁé éﬁ_’:éﬁout 7

[062] The dried granulation mxture was m roug

dro M.11 196S ' equi.p iLth a 0.055"
rp.m. R R e o e 2Bk ln SRS PL A tafiebamppint of the
. 1650 O rpminto a 1000L Gallay tote. [063] Except

calciu Fb?eqeag%@ﬁwﬁ] compaundebeing seleased frgruihg Gamigagitin eafater than

were blended in a 650 L Gallay tote blender for 7 1
about @0nmirsesafrompthelstagof tithtest.mi xt ure  was furt her

bl ended with the dry-mlled granulation in a 1000 L

Gallay tote bl ender 26 WO 2005/ 034928

PCT/ US2004/ 026732 : . :
2c.:T S"Fhe composﬁlon according to Claim 1, wherein the calcium receptor-

active compound is chosen from calcimimetic compounds and calcilytic compounds.

- 3. The composition according to Claim 2, wherein the calcimimetic
compounds and calcilytic compounds are chosen from compounds of formula (1) and

pharmaceutically acceptable salts and forms thereof

I X

(Xz)n"—l‘
\/ (alkyl)

Z =

)
wherein:

X4 and Xz, which may be identical or different, are each a radical chosen from

CHs, CH30O, CH3CH0, Br, Cl, F, CF3, CHF,, CHyF, CF30, CH3S, OH, CH.OH,
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for 15 5 mnutes at 12 1 rpm and then for 6 1

mnutes at 12 1 rpmafter nagnesium stearate was
w@oaed3foes | ubrication. [064] The final | ubri cetBUS2004/026732

bl end was conpressed into tablets containing 30-,

60-, or 90 ng of the free base equivalent of active

ci nacal cet HClI using a Unipress 27 tablet press set to

a speed of 2000 300 tablets per mnute and equi pped

with a force feeder. Throughout the conpression

hj
CONg?eclzgtolwé% émtﬂl g%;byl %@Eto%w;ﬂ %éb&tgﬁftg)g&ywé&aif and

scon BN of GRPSEH, HEAbochlh AP S o
cvc'o%hgﬁeetf?sﬁ%e35%%@5@'535@%%6’%%ganbo“ LT

V}J addln eji ther the QOadry(r? (green) or
may ‘%f ( P}/m@le%m Y fheserpirpnt fusgdwielon lmﬁﬂCeﬂnﬁSx furpd aromatic
~oountil uni formé‘ _ 45 minutes). The col or suspension
ringsaard agnethylens! dioky radiealzpeavidied that X, isttotra B«dtreylbreficak
the spraying process began, and were used within a
pmneratigesifrom@dots;me limt. [066] Each | ot was
filmcoated with color and clear coats in a Vector

Him (8de’y frédf’'1 R25; arkhe col or-coating suspensi on was
applied onto a noving core tablet bed (pan speed = 4

0 ghOcho 2B €1 Ko R0 il AR Gty
o BN S POTRATI Sty

h
brandie @P@ﬁefp%ﬁngﬂaq?%@Hwﬂéépet}p@?dfms?pm@wpéff iczsihysipindolyl

-0.3" (-0.76 cnm) of water. Supply air tenperature was
groupsd pndted3+, @n8ot-pipedd(io )yingroups; and ihe steresisomenp trert ofi e
of 41 3C. 27 WD 2005/034928 PCT/ US2004/ 026732
4. The composition according to Claim 3, wherein the calcimimetic

compounds and calcilytic compounds are chosen from compounds of formula (I

and pharmaceutically acceptable salts and forms thereof

(XZ)n_:'

CH,3 (H)
wherein:
X1 and X, which may be identical or different, are each a radical
chosen from CHs, CH30, CH3CH,0, Br, Cl, F, CF3, CHF;, CHaF, CF30, CH3S, OH,

CH20H, CONHz, CN, NO,, CH3CH,, propyl, isopropyl, butyl, isobutyl, t-butyl,

acetoxy, and acetyl radicals, or two of X; may together form an entity chosen from
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[067] When the clear-coating application was

conpl eted, the heater and the air supply was turned
wo@dosasud2g he wax was spread evenly over the nORCTIYS2004/026732

tabl et bed (after it reached < 37C) with a pan speed

of 4 to 7 rpm The tablets were rotated for 5 1

m nutes, and after the supply air and exhaust fan were

turned on, the tablets were rotated for an additional

5 1 mnutes with a pan speed of 4 to 7 rpm and

fusedsayeidaliphatic %%5,0@%6%@0%13& HRGs,MBritlA @nétﬁgleﬁe 0%)§It r'égiecgl, or

per mnute). The pan was jogged until the tabl

two oggggrgﬂgkﬁbﬁqéﬁéﬁﬂ% erﬁiéy?’Qﬁosérpﬁgﬁefﬁggé\%gfggﬁi%ﬁ%ﬁ@gﬁgfused

inter was used to produc

. . 69] .JIh i $S0] utio rof.il.e of the thr
aromgfPtfos ans RitPURnE aRLAYIGE b litky oo ot AUt oty
. _protocol described in the USP 26/ NF 21, chapter 711
raC“Céfﬂsi ng a USP 2 apparatus at a tenperature of about 37
C, and at a rotation speed of about 75 r.p.m The
dndanges from QteH; padof the formul ations in which at
| east about 75% of the cinacalcet HCl was rel eased

f norariges frompotei 5. on in no | ater than about 30

m nutes fromthe start of the test is set forth in

Table 2. Table 2 Tinme (mn)30 ng Tabl et 60 ng Tabl et 90
Tabl et 1585. 381. 980. 8 3095. 293. 893. 4 4597. 797.797.9

g . .
o808 738 BB ARIPhedlanE R il k1R i Blaiaytcay
Al AN A Y RN LN S

formylations is set forth in Table 3.
salts ofo mg%hanesulfonic acid.

6. The composition according to Claim 4, wherein the calcimimetic
compounds are chosen from cinacalcet, cinacalcet HCI, and cinacalcet

methanesulfonate.

7. The composition according to Claim 1, wherein the dissolution profile
comprises from about 70% to about 110% of the target amount of the calcium
receptor-active compound being released from the composition no later than about

30 minutes from the start of the test.

8. The composition according to Claim 7, wherein the dissolution profile
comprises at least about 75% of the target amount of the calcium receptor-active

compound being released from the composition no later than about 30 minutes from

the start of the test.
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28 WD 2005/ 034928 Tabl e 3 PCT/ US2004/ 026732
Contai ner30 ng Tabl et60 ng Tabl et 90 ng Tabl et Mean %
WR3DMe349280 RSDMean % RSD (10 tabl ets) (10 tabl erGlh/{181904/026732

tablets) 1 (beg.)98.50.896.71.699.71.2

598. 80. 898. 50. 8100. 70. 9 1198. 50. 698. 31. 099.90. 7

1698. 30. 897. 61. 399. 90. 5 2298. 31. 096. 31. 8100. 70. 9

end98. 00. 695. 81. 999. 30. 8 29 WD 2005/ 034928

PCT/ US2004/ 026732 WHAT IS CLAIMED IS: 1. A

pharmaceuti cal conposition conprising an effective

dosage_amount of a cal ciumreceptor-active conpound

afd at Thexsmpesitighaeeaidivgttp CGlainy 6avthepeialthe dissolution profile

exci pi ent, wherein at | east one dosage unit of the
compdisep freim aboutEB%ao dibesibl 110 Yeaof the tadget amoundoffheltitidalcet HCI

nmeasured according to a dissolution test conducted in
beingaeléa2ed from the composition no later than about 30 minutes from the start of

the test.

10.  The composition according to Claim 9, wherein the dissolution profile
comprises at least about 75% of the target amount of the cinacalcet HCI being
released from the composition no later than about 30 minutes from the start of the

test.

11.  The composition according to Claim 6, wherein the cinacalcet HCI and
cinacalcet methanesulfonate are in a form chosen from amorphous powders,

crystalline particles and mixtures thereof.

12. The composition according to Claim 1, wherein the calcium receptor-

active compound is cinacalcet HCI.

13.  The composition according to Claim 12, wherein the cinacalcet HCl is
in a form chosen from needle-shape particles, rod-shape particles, plate-shaped

particles, and mixtures of any of the foregoing.

14.  The composition according to Claim 12, wherein the particle Dsg of the

cinacalcet HCI particles is less than or equal to about 50 pm.
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apparatus at a tenperature of about 37 C, and at a
rotati on speed of about 75 r.p.m, which conprises

w0 e@soadoesit 50% t o about 125% of a target anouPCT/U820041626732
cal cium receptor-active conmpound being rel eased from
the conposition no later than about 30 m nutes from
the start of the test. 2. The conposition according to
Claim1, wherein the calciumreceptor- active conmpound
i's chosen fromcal cimnetic conpounds and calcilytic
conmpounds. 3. The conposition according to Caim 2,
wherein the calcimnetic conpounds and calcilytic
cdifpounide eorapositisr actoming tnPaimd, efhereinthé aindcplcab #1CI
pharmaceutical |y acceptabl e salts and forns thereof

partidiéd hav&dpdrtidleVihg reicttive 1ol rai@sbeFomdHdit 708y tdSbout 1 10% of

identical or different, are each a radical chosen from

e O ey A
B Ry BB BB Yl Somr o

two of X, mamy together forman entity chosen from
fused cycloaliphatic rings, fused aromatic rings, and

a qiget hyl*lfen@orﬁt/)eé‘lﬁoﬁ %@b r@ll ing g)lrj Cle ‘gﬂ c@:ﬂ oalrelﬁetf’f? tcﬂ'%%tan:%[ HCI

orman entit osen I pha

f
i g T el AR i

amount o?qthe cmacélcet HCI from the composition no later than about 30 minutes

from the start of the test in 0.05 N HCI.

17.  The composition according to Claim 1, wherein the composition is in

the form of granules.

18. The composition according to Claim 1, wherein the composition is in a

form chosen from tablets, capsules, and powders.

19.  The composition according to Claim 17, wherein the granules have a
granule Dso measured using a sieve analysis ranging from about 50 ym to about 150

pm.

20.  The composition according to Claim 19, wherein the granules have a

granule Dsp measured using a sieve analysis ranging from about 80 pm to about 130

um.
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mranges froml to 5; and the alkyl radical is chosen

fromCl-C3 al kyl radicals, which are optionally
wasos4es ed with at | east one group chosen frBOT/US2004/026732

saturated and unsaturated, |inear, branched, and

cyclic C1-C9 al kyl groups, dihydroindolyl and

t hi odi hydr oi ndol yl groups, and 2-, 3-, and

4-pi perid(in)yl groups; and the stereoi soners thereof.

4. The conposition according to Caim3, wherein the

ngSen dmpSRP UEAS IR 1! W hefGRRYBRR A ehave a

omc rrpoun (Tt

T e £y A A o Gt o

different, are each a radical chosen from CH3 o
of thegqugpwecgpton@ctlvg coppppuncHirom thegpmpgsiiton r@.@g?r tpen about 30
CH2OH, CONH2, CN, NO2, CH3CH2, propyl, isopropyl,
minutiestfydm tihe start ol thettebhjn;ﬂ.OS NaH@i.oxy, and acet yl
radicals, or two of X1 may together forman entity
chosen from 31 WO 2005/ 034928 PCT/ US2004/ 026732 fused
cycl oali phatic rings, fused aropatic rings,
né Zhyl dhe @m&%v%a%@rdmm Clagn g1l WE'GF%W t‘?%@éﬁﬂ%ﬁ?s have a
forman entity chosen fromfused cycl oaliphatic rings,
granule s effactiveata reledseat, leasicaboutrgbliy Okthe targst wnmetait ohfhe
provided that X2 is not a 3-t-butyl radical; n ranges

calcidm-aetéptop abtiverosimpoundfioes tHe compoditior no Jatef trean about 30
conposition according to Caim4, wherein the

minutRB3FdA &8e! steiRbf the test in 0.05 N HCI.

23.  The composition according to Claim 12, wherein the cinacalcet HCl is
present in a therapeutically effective amount for the treatment of at least one of
hyperparathyroidism, hyperphosphonia, hypercalcemia, and elevated calcium

phosphorus product.

24.  The composition according to Claim 12, wherein the cinacalcet HCI is
present in an effective dosage amount for the treatment of at least one of
hyperparathyroidism, hyperphosphonia, hypercalcemia, and elevated calcium

phosphorus product.
25. The composition according to Claim 23, wherein the

hyperparathyroidism is chosen from primary hyperparathyroidism and secondary

hyperparathyroidism.
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acceptable salts and fornms thereof are chosen from
salts of hydrochloric acid and salts of
woreaohasstil f oni ¢ acid. 6. The conposition accopdi/nsRon4026732
Claim4, wherein the calcimnmetic conpounds are
chosen from ci nacal cet, cinacalcet HCl, and cinacal cet
nmet hanesul fonate. 7. The conposition according to
Claim1, wherein the dissolution profile conprises
from about 70% to about 110% of the target anount of

t 126. calThieudompesitipn accadling/© CRIMUNdHaesiRghse! eased
fromthe conposition no |ater than' about 30 m nutes

e o i S s

ﬁ%ﬁ[g ' . | east about 75% of the target anount of
hype e @chgﬁﬁmr eceptor-active conpound being rel eased

fromthe conposition no | ater than about 30 m nutes
from the start of the test. 32 WD 2005/ 034928

PST/ USZ4k i b i 0g: .
ol 6, dbdsifor? acColRirk RS %r']'m?g il%g&ﬁgfaér;%ﬁagglscet HClis
9 t % Loet a nt . of
preserftaf Aty dehbfto MRt aphtl 2l iy 7R By M Tersile to the
tot Icog&gst% on_no I.gter t han about 30 m nutes fromthe
Otal weight Opthe ¢aPPRIEPN- 10. The conposition according to
Claim9, wherein the dissolution profile conprises at
| east about 75% of the target anpunt of the cinacal cet

bei it] .no |later th .
"o TR bR s AR, el Bhibaklfar
present in an amount ranging from about 5% to about 40% by weight relative to the

total weight of the composition.

29.  The composition according to Claim 28, wherein the cinacalcet HCl is
present in an amount ranging from about 15% to about 20% by weight relative to the

total weight of the composition.

30.  The composition according to Claim 1, wherein the at least one
pharmaceutically acceptable excipient is chosen from non-cellulose and cellulose

diluents, binders, and disintegrants.

31.  The composition according to Claim 1, wherein the at least one
pharmaceutically acceptable excipient is chosen from microcystalline cellulose,
starch, talc, povidone, crospovidone, magnesium stearate, colloidal silicon dioxide

and sodium dodecyl sulfate and any combination thereof.
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11. The conposition according to Caim6, wherein the
ci nacal cet HCI and cinacal cet nethanesul fonate are in
w@2dososasehosen from anor phous powders, cryst aPdT/n82004/026732
particles and m xtures thereof. 12. The conposition
according to Claim1, wherein the cal ciumreceptor-
active conpound is cinacalcet HCO . 13. The conposition
according to Caim12, wherein the cinacalcet HOJ is
in a formchosen from needl e-shape particles,
rod- shape particles, plate-shaped particles, and
m xtures of any of the foregoing. 14. The conposition
agsor di Is reim . ticle D50 aof the
cB80cal D8 OBl plrotiMEE a5 Nahesf ro5py ot
aboyt 50 pm 33 WO 2005/ 034928 PCT/ US2004/ 026732 15.
presepggﬁg%%@g{lyolﬂtrgg g Of & CQraRIRAteN 8’1}%@? ein the
ci nacal cet HCI particles have a particle D50
effective to rel ease fromabout 70%to about 110% of
the target amount of the cinacalcet HCl fromthe
c8dposiThemongosittreactdrdimgdblaind31, wherdie srdspavidone is
start of the test in 0.05 N HClI. 16. The conposition
preseat mediraguibdy Cl ai m 15, wherein the cinacal cet HC
particles have a particle D50 effective to rel ease at
| east about 75% of the target amount of the
ci nacal cet HCl fromthe conposition no |later than

akput ] : h tart gf the test in 0 05.N

et Fhe Pl pERMG B saim g  BRSrei tospoukiong

tge corr%)olaiti onis in the formof granules. 18. The
presephipiForei WA ccording to Claim 1, wherein the

conposition is in a formchosen fromtablets,

capsul es, and powders.

35.  The composition according to Claim 1, wherein the composition
comprises microcystalline cellulose and starch in a weight ratio ranging from about

1:1 to about 15:1.

36.  The composition according to Claim 35, wherein the composition

comprises microcystalline cellulose and starch in a weight ratio of about 10:1.

37.  The composition according to Claim 1, wherein the granules within the
composition comprises microcystalline cellulose and starch in a weight ratio ranging

from about 1:1 to about 10:1.
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19. The conposition according to Caim17, wherein the
granul es have a granule D50 neasured using a sieve
wW@p@abp34938 r angi ng from about 50 pmto about 15PCT/p§2004/026732

20. The conposition according to Caim19, wherein the
granul es have a granule D50 neasured using a sieve

anal ysi s rangi ng fromabout 80 pmto about 130 pm 34
WO 2005/ 034928 PCT/ US2004/ 026732 21. The conposition
according to Caim17, wherein the granul es have a

%‘B?' m%@ﬁn@f %ﬁ%'a‘abr%ggﬁn%% @)‘?%ﬁ"n %&%%e%’ Ryhratio

Lumrece or ag e Cco dfro the c
betweRd tfe fFEy St DsoitIars DT DR Tt gk e
test in 0.05 N HCl. 22. The conp03|t|on according to
compagitighiszabouifstei n the granul es have a granul e D50
effective to rel ease at | east about 75% of the target
amount of the calciumreceptor active conpound from
the conposition no later than about 30 mnutes from
t3%: sthié compobitiohesicording t®BIANMHE! . wizsteinlthe microcystalline
conmposition according to Claim 12, wherein the

cellulo%bﬂ@‘iﬁé&ﬁﬁt ifigh drﬁourﬁ’trrgﬁﬁiﬂp frdn @bbDELSNLtt Atstt BB % by weight
fective anount for the treatnent of at | east one of

renat.vaxgeﬁwawgr L LR cSypesaRpSPhon &, hyper cal cent a
an

el evat e crum osp orus product. 24. The
conposition according to Claim 12, wherein the
cinacalcet HCl is present in an effective dosage
anpunt_for the treatnent of at |east one
Hher pHIRFATIPOPEPEACCRYIRS FhE4moR] athPfﬁﬁetrh@aﬁt%réHﬂ%Present
and el evated cal ci um phosphorus product.
in an amount ranging from about 5% to about 35% by weight relative to the total

weight of the composition.

41.  The composition according to Claim 31, wherein the povidone is
present in an amount ranging from about 1% to about 5% by weight relative to the

total weight of the composition.
42.  The composition according to Claim 31, wherein the crospovidone is

present in an amount ranging from about 1% to about 10% by weight relative to the

total weight of the composition.
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25. The conposition according to Caim 23, wherein the
hyper parat hyroi dismis chosen from primary
whypsnpaeat hyr oi di sm and secondary PCT/US2004/026732
hyper par at hyroi di sm 35 WD 2005/ 034928
PCT/ US2004/ 026732 26. The conposition according to
Claim 24, wherein the hyperparathyroidismis chosen
from primary hyperparathyroi dismand secondary
hyper par at hyr oi di sm 27. The conposition according to

Gi31 ™ e ShARIbI AESURBIBIEI bR esent 1n an

anount rangi out ot 0 abo by wei ght

The- colflos: I %Eﬁa%%@ oo 15 8%@@?#@\7%%5? bhiCRrertic or

cinacalcet HCl is present in an anount ranging from
cinacglgglimethanesulfpnate: 40% by wei ght relative to the total
wei ght of the conposition. 29. The conposition

accor d(lhg t o abont2h% wh@belh8sHherycwagbhptat leas] onesdiluent;
present in an anmount ranging from about 15%to about

20% by (o)ei gfront ebauti M8 td @abbbe5% loy wkight of bt leakt dbhebinder;
conmposi tion. 30. The conposition according to Caiml,

wher ei i)t hefdhm hsat198ne athﬁﬂ@%%“Wé@h't b¥ af1ea8Po®! €

exci p| ent I's chosen from non-cell ul ose and cel | ul ose
dlsmtéj%rJaH bi nders, and disintegrants. 31. The
dSI on accor di ng to aim1, wherein the at | east

? rom riroc ocyetppoud 08y e BvEpEnfhas| apaddfie thosen

vi done, .crospovi done, rmgne5| um stearate, coll oidal
from @qu@so ,{u!anqgntg,eand adherents;

wherein the percentage by weight is relative to the total weight of the composition.
44.  The composition according to Claim 43 comprising from about 0.05%
to about 1.5% by weight of at least one glidant relative to the total weight of the

composition.

45.  The composition according to Claim 43 comprising from about 0.05%

to about 1.5% by weight of adherent relative to the total weight of the composition.

46. The composition according to Claim 43, further comprising at least one

ingredient chosen from lubricants and clear and color coating materials.
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and sodi um dodecyl sulfate and any conbination
t hereof. 36 WD 2005/ 034928 PCT/ US2004/ 026732 32. The

W@ o09p034928 on according to claim 31, wherein  PCT/US2004/026732
crospovi done is present intergranularly,
intragranularly, or a conbination thereof. 33. The
conposition according to Claim 31, wherein
crospovidone is present intergranularly. 34. The
conposition according to Claim 31, wherein

CAPSPOYhE %ﬁmﬁo%ltllfrﬁétﬁﬁrdlh%ttb amémus dirker e’i)'inprTélﬁg from about
Cor‘r'pOSI tion accordi ng to aim1 , wherein th

1% toZRRBY% b eiGAR e ?‘?ﬁ%ﬁﬁ&%%‘aﬁ%ﬁé %éH “f’i‘ &4t and
) h di 35,
color &ealitg mRieials Eenlaﬁ%%e ¢ RO w35 166 EoBRpstion The

cellul ose and starch in a wei ght rati o of about 10:1.
37. The conposition according to Caim1, wherein the
granules within the conposition conprises

mM&r ocyBe gompesitionl acdosdiogde Clsimaddicomprisingsi ght ratio
ranging fromabout 1:1 to about 10:1. 37 WO

2005/ 0@492 8freTabhdir 06 @@ aBadt 88% bhweightrpbsinhtalset HCI;
according to Claim37, wherein the weight ratio

bet weeth)t hefBhrPaRaIBIR b BBuP FhthPRBIghRET Shaferpl ar ch

in the granules with composi tion”i s about

39. Th

= chcg t al"ﬁBFnl Lhan 4%@/3 ‘PcS dbB8 75%B\AhGightof MP&BS%ta‘ilﬂ%
cellulose;

(d)  from about 1% to about 5% by weight of povidone; and
(e) from about 1% to about 10% by weight of crospovidone;

wherein the percentage by weight is relative to the total weight of the composition.

49.  The composition according to Claim 48 further comprising from about
0.05% to about 1.5% by weight of colloidal silicon dioxide relative to the total weight

of the composition.

50.  The composition according to Claim 48 further comprising from about
0.05% to about 1.5% by weight of magnesium stearate relative to the total weight of

the composition.

51.  The composition according to Claim 48 further comprising from about
1% to about 6% by weight of at least one coating material chosen from clear and

color coating materials relative to the total weight of the composition.
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cellulose is present in an anmount rangi ng from about

25% t o about 85% by weight relative to the total
waowrioghs49ed t he composition. 40. The conpositi oPCT/US2004/026732

according to Caim31, wherein the starch is present

in an anount ranging from about 5%to about 35% by

wei ght relative to the total weight of the

conposition. 41. The conposition according to Caim

31, wherein the povidone is present in an anount

rangi ng from about 1% to about 5% by weight relative

to the total weight of the conposition. 42. The

cbBposiThemonapasitiah agecardingl tai GlaBa 1 2nivbeedin thé effective dosage

crospovi done is present in an anount ranging from

amouabofitinacifcedHE eargedYoimyabit dhihg i€ labbuv 860 thd.he
total weight of the conposition. 38 WO 2005/ 34928

PCT/ US2004/ 026732 43. The conposition according, to
CI aim1l conprising: (a) fromabout 10%to about 40% by

%23'&@%&%&5@@ 6T hscdist el 52 breln e ofesigysosase

of a ast on di | uen fro about 1 %to

amoumﬁeﬂ'eme%ﬂrﬁ WG Bos o qBRLE A S BEAHERIS M) 11 om
about 1 %to about 10% by wei ght of at |east one

di sintegrant; and (e) from about 0.05%to about 5% of

"Bt e Lhe DRSO 4EAIRTE ClRIR BUASEI fe efective dosage
amoufif B batAghEHES ritges romaioth 20, G e abart il Bider ai m 43

conprising from about 0.05%
95.  The composition according to claim 52, wherein the effective dosage
amount of cinacalcet HCI is chosen from about 5 mg, about 15, 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, and about 360 mg.

56. The composition according to Claim 12, wherein the therapeutically

effective amount of cinacalcet HCI ranges from about 1 mg to about 360 mg.

57.  The composition according to Claim 56, wherein the therapeutically

effective amount of cinacalcet HCI ranges from about 5 mg to about 240 mg.

98.  The composition according to Claim 56, wherein the therapeutically

effective amount of cinacalcet HCI ranges from 20 mg to 100 mg.
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to about 1.5% by weight of at |east one glidant
relative to the total weight of the conposition. 45.
wab@sodposi ti on according to C aim43 conpri SPEUR20041026732
about 0.05%to. about 1.5% by wei ght of adherent
relative to the total weight of the conposition. 46.
The conposition according to Claim43, further
conprising at | east one ingredient chosen from
| ubricants and cl ear and color coating materials. 39

V6b 2005HB34% ¢S itfo é&?&@ﬂ{tg%ﬁﬂé’r% é&;wﬂé}%ifﬁ@ﬁﬂét)agd&%ciuy

according to Caim43 further conprising froma

effectf)@eté’rneaﬁ%fhcgg%gﬂgéﬁi—l@hfs &{osgﬁ fllo?@gﬁgﬁps giq?%&?igﬂg 15, mg, about

materral C romclear and

materials relative to the tofal [ of the

30 g ik B07rag, Bt Sihid, algub T fign Bhobbpame alout20 masbout
conprising (a) from about 10%to about 40% by wei ght

150 mg, ahowhdEDCRE, Megult 2100107 At A4LMB abeet HoNE, 200@bpUE 360
wei ght of starch; (c) from about 40%to about 75% by

mg. weight of mcrocrystalline cellulose; (d) fromabout 1
% to about 5% by wei ght of povidone; and (e) from
about 1 %to about 10% by wei ght of crospovi done;
wherein the percentage by weight is relative to the

tedal weimREulits db‘hWLdH %ﬁ%@{lg%}ﬁbﬁ()@%ﬁ%@é‘ amount

according to Claim48 further co m abou

SR T R —

. .cogposi tion. 50. The conposition according to Cl aim 48
eXCIPIEObt her conprising from about 0.05%to about 1.5% by

wei ght of magnesium stearate relative to the
t ot dthexeing®i:least one dosage unit of the composition has a dissolution

profile in 0.05 N HCI, measured according to a dissolution test conducted in a USP 2

apparatus at a temperature of 37 °C +0.5 °C, and at a rotation speed of 75 r.p.m.,

which comprises from 50% to 125% of a target amount of the calcium receptor-
active compound being released from the composition no later than 30 minutes from

the start of the test.

61. A method of making a pharmaceutical composition comprising:

(a)  forming a granule comprising an effective dosage amount of a calcium
receptor-active compound and at least one pharmaceutically acceptable excipient;
and

(b)  controlling the particle size of the granule such that from about 50% to
about 125% of a target amount of the calcium receptor-active compound is released

from the composition no later than about 30 minutes from the start of a test in 0.05 N
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the conposition. 51. The conposition according to
Claim48 further conprising fromabout 1 %to about

w® 2005934828 ght of at | east one coating materi al PCHUS®N4/026732
fromclear and color coating naterials relative to
the total weight of the conposition. 40 WD 2005/ 034928
PCT/ US2004/ 026732 52. The conposition according to
Claim12, wherein the effective dosage anount of
ci nacal cet HCI ranges fromabout 1 ng to about 360

HC adhraRetoe8 ARESIubANeSCEHAHLAR s O ﬁar%ﬂ@é?é?eﬂwﬁ}érature

age anount Cl naca ranges

abaqut t o ahout 24 54 The conposition

of abiE 4t & FRBHPRISBOSAALRPH THEPEPS ecti ve dosage
anmount of cinacal cet HCl ranges from about 20 ng to
about 100 ng. 55. The conposition according to claim
52, wherein the effective dosage anount of cinacal cet
H62. | sAahethed dfmoaking @uphdrmnrageutital Wonifpsitian carhpiiging0
ng, about 50 ng, about 60 ny, about 75 ny, about 90

) abRiinidga 3R HH effedhdiy ABouAbed cal
r(g,& ng, aé'i%t gﬁ?)urrg, apbroibﬁﬁb 308 r?g, an?al out og f;acmm

U E R R T

ranges from about 1 ng to about 360 ny. 57. The

conmposition according to Claimb56, wherein the

t herapeuti cal | ef fective anount of ci nacal cet

@Sgegcqn B?H?%ﬁlﬁ Paytigle sige abk\e grantlengichsigat fram about 50% to
nposi tion according to C aimb56, wherein the

aboutﬂﬁél"/apé attacgst IaWOLE’ﬂngﬂ!e oalcianm (eneptor-adtiveccnopaundds released
ranges from20 ng to 100 ng. 41 WO 2005/ 034928

from tRETOLFIIBMBIORG Faeér than about 30 minutes from the start of a test in 0.05 N

and

HCI according to a dissolution test conducted in a USP 2 apparatus at a temperature

of 37 °C #0.5 °C, and a rotation speed of 75 r.p.m.

63. A method of making a pharmaceutical composition comprising:

(a) forming a composition comprising an effective dosage amount of
particles of a calcium receptor-active compound and at least one pharmaceutically
acceptable excipient; and

(b)  controlling the particle size of the calcium receptor-active compound
such that from about 50% to about 125% of a target amount of the calcium receptor-
active compound is released from the composition no later than about 30 minutes
from the start of a test in 0.05 N HCI according to a dissolution test conducted in a
USP 2 apparatus at a temperature of about 37 °C, and a rotation speed of about 75

r.p.m.
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59. The conposition according to claimb56, wherein the

therapeutically effective anount of cinacalcet HC is
w@ehbosesss om about 5 ny, about 15, ny, about BOI/D#2004/026732

about 50 ng, about 60 ng, about 75 ng, about 90 ny,

about 120 ng, about 150 ny, about 180 ng, about 210

ng, about 240 ng, about 300 ny, and about 360 ny. 60.

A pharnaceuti cal conposition conprising an effective

dosage anmount of a cal ciumreceptor-active conmpound

and at | east one pharmaceutically acceptable exci

pi ent, wherein at | east one dosage unit of the

C OSht | .SSO ' f
n€£‘é’ ur’écrh%c o8 figd A Benog corfdshichr b,
é{ a&garatus t a tenperatur of. 37 C 0.5 CLF\? En
THDHA COFRAFIHN GYMpPiiging,an C&'HeéE’BﬁﬁQ‘Fé&o 8
) 50%to 125% of a target amount of the cal ci um
particlesaf @ erlciuat feceptaroagityererpieeytyl ard ableast ene pharmaaceutically
conposition no later than 30 mnutes from the start
acceptdble lexcipdartt; abd. A net hod of maki ng a pharnmaceuti cal
conposi tion conprising: (a) formng a granule

cypr i somteolany e patickesigdeonefe edTBURT reebpioretive Wompound
receptor-active conpound and at | east one

such tﬁ’\'&?fr?grfﬁ%ut‘ﬂ]%% APERPY 25Y ot Fdfrﬁétﬁé}houw th8kalcium receptor-

cont article si ze 0 granul e such that

sl RGNy s&f@%ﬁﬁ% cYhindsfionte %‘*baﬁ%ﬁ@ﬁﬁ s

n about . 30 mi nut es

C 0siti.0 r th
from t{" t%‘% g’? f et ‘Hrb( @'gf\l ﬁﬁ@c%‘r Nt W@Sﬁ@'ﬁﬁpﬁﬁﬁﬁndmed Ina
PCT/ US2004/ 026732 HCI according to a dissolution test

USP Zapgaeites at 8 tampSR:tdreop3T atug0®) °e, hadBebaitivntspeed of 75

r.p.m.

65. A method of making a pharmaceutical composition comprising forming
a granule comprising an effective dosage amount of a calcium receptor-active
compound and at least one pharmaceutically acceptable excipient in a granulator,
wherein the granulator has a volume ranging from about 1 L to about
2000 L, and
wherein the granulator contains water in a granulation level ranging
from about 10% to about 50% relative to the weight of the dry powders in the

granulator.

66. The method according to Claim 65, wherein the granulator has a

volume ranging from about 65 L to about 1200 L.
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of about 37 C, and a rotation speed of about 75 r.p. m
62. A nethod of naking a pharmaceutical conposition
w@ovpseesg: (a) formng a granul e conpri sing BEI/US2004/026732

effecti ve dosage anount of a calcium receptor-active
conmpound and at | east one pharmaceutically acceptabl e
excipient; and (b) controlling the particle size of

the granul e such that from about 50%to about 125% of

a target anmount of the calciumreceptor-active

conmpound is released fromthe conposition no |ater

t han about 30 mnutes fromthe start of a test in 0.05

HCl ~accor di to di ssol.ution test conducted in a
> 15 SrihndbeBrtad g BRI 08 gl 8 gL Blontis S,
rotation speed of 75 r.p.m 63. A nethod of naking a
volumgHangiiediemeaowt 399dsta akeHt &A%k sing:  (a) forning a
conmposition conprising an effective dosage anmount of
particles of a cal ciumreceptor-active conpound and at
| east one pharmaceutically acceptable excipient; and

(68. comhe ohéthod dceerdhag to Clainst s, avitdreinnhechter i81n a
receptor-active conpound such that from about 50%to

granu%@i@ﬂ“e@@%’h@fnggr&ﬁrﬂﬁ)}ut 2093ty aMuthL@)% rébfive!fB fROFEILAL of the

active conpound is released fromthe conposition n

: O mnutes fromthe start of a test
dry pviieS i WA ppittor

according to a dissolution test
conducted in a USP 2 apparatus at a tenperature of
about 37 C, and a rotation speed of about 75 r.p.m
43 WD 2005/ 034928 PCT/ US2004/ 026732 64. A nethod of
i nglRe prethad @sgerding ta GIRIGH . ivierebnibeivatag is inA
form ng a conposition conprising an effective dosage
granulationrevelfranging from about 30% to about 36% relative to the weight of the

dry powders in the granulator.

70.  The method according to Claim 65, wherein the granulator has a

impeller, whose tip speed ranges from about 5 m/s to about 10 m/s.

71.  The method according to Claim 70, wherein the impeller tip speed

ranges from about 7 m/s to about 9 m/s.

72. A method for the treatment of at least one disease chosen from
hyperparathyroidism, hyperphosphonia, hypercalcemia, and elevated calcium
phosphorus product, comprising administering to a patient in need thereof a
pharmaceutical composition comprising an effective dosage amount of a calcium

receptor-active compound and at least one pharmaceutically acceptable excipient,
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particles of a calciumreceptor-active conpound and at
| east one pharmaceutically acceptable excipient; and
w@ gosodts ol 1 ing the particle size of the cal cPCMS2004/026732
receptor-active conpound such that from about 50%to
about 125% of a target anmount of the cal ci umreceptor-
active conpound is released fromthe conposition no
| ater than about 30 minutes fromthe start of a test
in 0.05 N HCl according to a dissolution test
condu [; o : k 37
& (0. cyRereif e cbioSiiBRIRLR: oAty bRERETFOLENRiC
net.hod of. maki ng a ar eutjcal .co Lty on
meas i Hearigore enngp Lo P, EPhoi8ka iR BNISP 2 Atharaus e
dosage anmount_of a cal ciumreceptor-active conpound
tempegaiyreof pbayt 3676, phdalradetatiopanegd0f abethbd & peRsiviieht
in a granulator, wherein the granulator has a vol une
comptiisegirom dbcuh596te abolt 125% lof @t taP§iGnhourdod thdrealeium
the granul ator contains water in a granul ation | evel

receptoRHEitivg cohipimisihg HE¥as&d ABAHNeEOMPESIAAN end RitéMfan
wei ght of the dry powders in the granulator. 66. The

j i 5, wherein the granul ator
abOUth@?sﬁlgﬂj\;%W$ﬁ%t%ﬁg&g%%82bout 65 L to about 1200 L.

44 WD 2005/ 034928 PCT/ US2004/ 026732 67. The met hod
according to Caim65, wherein the granul ator has a

Vs UMeTh@ RistRed facesidiipis CRAM 12, hatbithe $ieht isGfiiman.
The nethod according to C aim65, wherein the water is

in a granulation |evel ranging fromabout 20%to
about 40%relative to the weight of the
74.  The method according to Claim 72, wherein an effective dosage

amount of the pharmaceutical composition is chosen from about 5 mg, about 15 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, and

about 360 mg.

75. A method for the treatment of at least one disease chosen from
hyperparathyroidism, hyperphosphonia, hypercalcemia, and elevated calcium
phosphorus product, comprising administering to a patient in need thereof a
pharmaceutical composition comprising an effective dosage amount of a calcium
receptor-active compound and at least one pharmaceutically acceptable excipient,

wherein the composition has a dissolution profile in 0.05 N HCI,

measured according to a dissolution test conducted in a USP 2 apparatus at a

temperature of 37 °C £0.5 °C, and at a rotation speed of 75 r.p.m., which comprises
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dry powders in the granulator. 69. The nethod
according to Claim65, wherein the water is in a
w@r@sosaes on | evel ranging from about 30%to aPOUUSBE4626732

relative to the weight of the dry powders in the

granul ator. 70. The nethod according to C ai m 65,

wherein the granul ator has a inpeller, whose tip speed
ranges fromabout 5 nis to about 10 m's. 71. The

met hod according to CI aim 70, wherein the inpeller tip

from FRGRRAPAY SPebt FPA A terat dpbnfdiy it sgdgprofactive
comp‘é%é%&ﬁ E%%%shéfcﬁﬁeﬁﬁﬁ B\ AP EFISRN PRGt 20 minutes

oduct, conprl sing adm nistering to a patient in need

from tagfof dhe iBfdr maceuti cal conposition conprising an
ef fecti ve dosage anount of a calcium receptor-active
compound and at | east one pharmaceutically acceptabl e

excipient, 4 2005/ 0 8 PCT/ US2004/ 026732 wher ei n

CHB: ConBuneihod eorangia L (Srveiaim 18 raient Suyman.
, measured according to a dissolution test

conducted in a USP 2 apparatus at a tenperature of

a ut
P79, Theimeften dcching s idth 283 Rin A8 Bt@ d9shg,
et ano nt of the.cal cium recep tiv
amoug&&ﬁ%@%@%& LRSS e EGE APPURS ot 15m
ter than about 30 mnutes frogmthe start o
aboutt%fng FBOUTRE Mgt 3Rt 8OBE dRlbRytt (> OaRREYLR0 mgea@put 120 mg,
the patient is human. 74. The nethod according to
aboutd &0 mgr apouh&8@ing,sabosit 240 my.caliud 246 mgrahout 360 myeand
phar maceutical conposition is chosen from about 5 ng,
abouta@8iingl5 ny,

78. A pharmaceutical composition comprising
(a)  from about 10% to about 40% by weight of cinacalcet HCI;
(b)  from about 45% to about 85% by weight of at least one diluent;
and
(c)  from about 1% to about 5% by weight of at least one binder;

wherein the percentage by weight is relative to the total weight of the composition.
79.  The composition according to Claim 78 further comprising from about

1% to about 10% by weight of at least one disintegrant, wherein the percentage by

weight is relative to the total weight of the composition.
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about 30 ng, about 50 ng, about 60 ng, about 75 ny,
about 90 ng, about 120 ngy, about 150 ng, about 180
worggosaboes 210 ng, about 240 ng, about 300 ng, PENTS2004/026732

‘ about 360 ng. 75. A nmethod for the treatnent of at

| east one di sease chosen from hyperparathyroidi sm

hyper phosphoni a, hypercal cem a, and el evated cal ci um

phosphorus product, conprising adnministering to a

patient in need thereof a pharnaceutical conposition

C ri o .

;80E ;IR ot AR 2 Horflr Goriicihy Fom about

har mac icall ccept ahl.e exci pient, wherein the
0.05% 35 6000 b SPraabadreladive indad ot o125t bhdoagss, and

measured according to a dissolution test conducted in
adhegenisSP 2 apparatus at a tenperature of 37 C 0.5 C, -and

at a rotation speed of 75 r.p.m, which conprises 46
whersi® thé perasvags by @eiglisie valalivs 13 thef totahvedighit of3bewcomposition.

about 125% of a target anmount of the cal cium

receptor-active conpound being released fromthe

conposition in no later than about 30 mnutes from

the stahb (Ricmﬁ&qtiér?ﬁécoraﬁrg ty‘(ﬂaﬂ‘ﬁ%b%n%%?‘idjfltﬁgw %rl%thﬁ 0.05%

Calm75, wherein the patient 1 s human. 77.

C i [ ain. an effective dosage
to ab%ﬁ%% ggﬁﬁ%ﬁpﬁﬁgﬁgﬂggﬁb@%mosi tion is chosen
fromabout 5 ngy, about 15 ny, about 30 ng, about 50
ng, about 60 ng, about 75 ng, about 90 ng, about 120
rr%, about 150 rrgo about 180 ng, about 210 , about
288. ny,Thersmmpaaiomgccading taddatm 88comyprisig fram about 0.05%
pharmaceuti cal conposition conprising (a) from about
to abdiod.6% bp weightdodohevanitght of ci nacal cet HC ;

83. The composition according to Claim 78 further comprising at least one

ingredient chosen from lubricants and clear and color coating materials.

84. The composition according to Claim 78 further comprising from about
1% to about 6% by weight of at least one coating material chosen from clear and

color coating materials relative to the total weight of the composition.
85. The composition according to Claim 78, wherein the cinacalcet HCl is

in a form chosen from amorphous powders, crystalline particles, matrix particles, and

mixtures of any of the foregoing.
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(b) from about 45%to about 85% by wei ght of at | east

one diluent; and (c) fromabout 1 %to about 5% by
W@\mog/hsmm at |east one bi nder; wherein the pePCEOSAGH026732

by weight is relative to the total wei ght of the

conposition. 79. The conposition according to Caim78

further conprising fromabout 1 %to about 10% by

wei ght of at | east one disintegrant, wherein the

percent age by weight is relative to the total weight

g%T/ U 1218 OSI ti on% %7r téqfig@‘g%é @ﬁere&r& H}e ?Iﬂac?|86t HCl is

) Claim78 _further conprising fro bout 005%to bout

in a formehpsen roERagCUPENABRIPRrikes TSAAPE HRIIPS AiRtE-shaped
| ubricants, and adherents, wherein the percentage by

partlclewegidtmi)@uneélcﬁtahy@fthﬁfqﬁégftlbgal wei ght of the
conmposition. 81. The conposition according to C aim 80
conpri sing from about 0.05%to about 1.5% by wei ght of

%. 1B TSI Bo1ar ROABA TS FBWNPts B baricis eyt he

ht of adherent. 83. The conposition according to

cmacatqea ITBriicles sdess hesr Prseqipl de a nBeufs@O BA® i ngredi ent
chosen from |l ubricants and clear and col or coating
materials. 84. The corrposi tion according to d ai m 78

G eRbh Sl aLL SR k2 i BBt v

cl ear and col or coat| ng materials relative to t he
the forrpobgranglegat of the conposition. 85. The conposition

according to Claim78, wherein the cinacalcet HCl is

in a formchosen from anorphous powders, crystalline

%%rt | CIlhe d:or%‘ésrl ion Bgégrdl%lget% CleungJI 78, wherein the composition is in a

form chosen from tablets, capsules, and powders.

90. The composition according to Claim 88, wherein the granules have a
granule Dsg measured using a sieve analysis ranging from about 50 um to about 150

pm.

91.  The composition according to Claim 90, wherein the granules have a
granule Dsy measured using a sieve analysis ranging from about 80 ym to about 130’

pm.

92. The composition according to Claim 78, wherein the cinacalcet HCl is
present in a therapeutically effective amount for the treatment of at least one of
hyperparathyroidism, hyperphosphonia, hypercalcemia, and elevated calcium

phosphorus product.
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m xtures of any of the foregoing. 48 WO 2005/ 034928

PCT/ US2004/ 026732 86. The conposition according to
w@@sa343 wherein the cinacalcet HCl is in aPp€dDUN2004/026732
""" chosen from needl e-shape particles, rod-shape

particles, plate-shaped particles, and m xtures of

any of the foregoing. 87. The conposition according to

Claim78, wherein the particle D50 of the cinacal cet

HCl particles is |l ess than or equal to about 50 pm

88. The conposition according to Caim 78, wherein the

conposition is in the formof granules. 89. The

©BNPOTiHel imPEsigsH hberdmg@b T iainT 8, Wherdh thd bidacalcet HCl is
conposition is in a formchosen fromtabl ets,

I t r&i ng
oreser 3031 e o BANE Sur By 1 RE 8GRI Repchardl 10,
ure usi sie n ro bo 0
nyperiSAT SR MM RPh e Bt dsE B 8 e AR e
Cl aim 90, wherein the granules have a granule D50
PhOSPW§H§d¥@@U@S|ng a sieve analysis rangi ng from about 80
pmto about 130 pm 92. The conposition according to
Claim78, wherein the cinacalcet HCl is present in a
therapeutically effective anmount for the treatnent of
. | edde compaditiogpesrdangatoGlaion Rswhelgipéngphosphoni a,
hyper cal cem a, and el evated cal cium phosphorus

hypergirathyfdidisfPis\WHod8AT AR HARRAN RV P SIpARRAY G and secondary

hyperparathyroidism.

95. The composition according to Claim 93, wherein the
hyperparathyroidism is chosen from primary hyperparathyroidism and secondary

hyperparathyroidism.

96. The composition according to Claim 78, wherein the cinacalcet HCl is
present in an amount ranging from about 10% to about 30% by weight relative to the

total weight of the composition.

97. The composition according to Claim 96, wherein the cinacalcet HCI is
present in an amount ranging from about 15% to about 20% by weight relative to the

total weight of the composition.

98.  The composition according to Claim 78, wherein the at least one

diluent is chosen from microcystalline cellulose, starch, and mixtures thereof.
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93. The conposition according to Caim78, wherein the

cinacalcet HCl is present in an effective dosage
w@emans49®or the treatnent of at | east one of PCT/US2004/026732

hyper par at hyroi di sm hyper phosphoni a, hypercal cem a,

and el evated cal cium phosphorus product. 94. The

conposition according to Caim92, wherein the

hyper par at hyroi di smis chosen fromprimry

hyper par at hyroi di sm and secondary hyper parat hyroid

V\%ﬂ e?ﬁ“? g&ﬁpﬁﬁg@??g?g@ﬂwﬁfb‘:@ gﬁm@?s\tlvgﬁlglr"f"tﬂ‘% %?crocrystalhne

osen

ara roi di sm and, sec
celluidiyE Bisset i PE AG LR rgadtné oms angws‘?@j Sheeeutrenty veion
G aim 78, vvher e| n the cinacal cet present in an
and thenglareh is RFRRAN I aammamramo}etf@na@sgvt %%%)@bqwg% by
relative to the total weight of the conposition. 97.
weighfivelativerpothet total weighirafithg compOsitiom 96, wherein the
cinacalcet HCl is present in an anount ranging from
about 15%to about 20% by weight relative to the
total weight of the conposition. 98. The conposition
aRR’ dTHéJcérﬁR@ﬂﬂbH‘aZg@rdYﬁbefoeC%l%% Whe'r&ﬁ%e ARast one binder
di luent 1s chosen frommTrocystalline cellul ose,
starch, and m xtures thereof. 50 WO 2005/ 034928
BrPUS2004/ 026732 99. The conmposition according to
claim98, wherein the mcrocrystalline cellulose is
present in an anmount ranging from about 40%to about
75% by_weight, and the starch is present in an anount
HHgi nkhe emPagition assendingisdutain ywheygin ge povidone is
reI ative to the total weight of the conposition.
present in an amount ranging from about 1% to about 5% by weight, relative to the

is pov

total weight of the composition.

102. The composition according to Claim 78, wherein the at least one

disintegrant is crospovidone.

103. The composition according to claim 102, wherein crospovidone is

present intergranularly, intragranularly, or a combination thereof.

104. The composition according to Claim 102, wherein crospovidone is

present intergranularly.

105. The composition according to Claim 102, wherein crospovidone is

present intragranularly.
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100. The conposition according to Caim78, wherein
the at | east one binder is povidone. 101. The
W@ vp034i928 on according to C aim100, wherein tPEI/US2004/026732
" povidone is present in an anount ranging from about 1
% to about 5% by weight, relative to the total weight
of the conposition. 102. The conposition according to
Claim 78, wherein the at |east one disintegrant is
crospovi done. 103. The conposition according to claim
, r : Nt i.nt:er :
18: agh B GirlppEBoE ALLSHRE b oIBIT $8 loBe ' HeREbn
conpositio ccording to aim 102, .whergin .
compriseaatacySTRMS SR ) e i eidhtjaa fancing, rom about
conposition according to Caim 102, wherein
1:1 to gbeulpthildone is present intragranularly. 51 WO
2005/ 034928 PCT/ US2004/ 026732 106. The conposition
" according to Claim98, wherein the conposition
conprises mcrocystalline cellulose and starch in a
WB79 htTHeaddrapoSifich Becdrdipkg taliaim 1061 whereihdhé cdmpdsition
107. The conposition according to C aim 106, wherein
o . : : |
Rl B L A C e SN I e
conposition according to Cl aim98, wherein the
granules within the conposition conprises
Mg, o it @drhpositioe btedrding tarClaih &8¢ vhiereia the igginiulesvithin
rangi ng fromabout 1:1 to about 10:1. 109. The

the coﬁgﬁ%g%htdd?ﬁpﬁ’é‘é‘s‘%@rékﬁjsﬁﬂi@ E&IMISBandBRIreh th h Resigwirahd

ranging from about 1:1 to about 10:1.

109. The composition according to Claim 108, wherein the weight ratio
between the microcystalline cellulose and the starch in the granules with the

composition is about 5:1.

110. The composition according to Claim 78 comprising
(a)  from about 10% to about 40% by weight of cinacalcet HCI;
(b)  from about 5% to about 10% by weight of starch;
(c)  from about 40% to about 75% by weight of microcrystalline
cellulose;
(d) from about 1% to about 5% by weight of povidone; and
(e)  from about 1% to about 10% by weight of crospovidone;

wherein the percentage by weight is relative to the total weight of the composition.
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between the mcrocystalline cellulose and the starch
in the granules with the conposition is about 5:1.
WA 1®5/034928 conposi tion according to C aim 78 cop@r/iUSiong026732
~  (a) "from about 10% to about 40% by wei ght of

ci nacalcet HCl; (b) from about 5% to about 10% by

wei ght of starch; (c) from about 40%to about 75% by

wei ght of mcrocrystalline cellulose; (d) fromabout 1

% to about 5% by wei ght of povidone; and (e) from

MErein nieZPiinsd it HectBhglb Pt LSRRI B pprsing from
about pBbfh tsrerAl Ry eiant Bheolaitdauken iodde srdve  the tota

- Caim110 further conprising from about 0.05%to
weighth g camposiionwei ght of col | oi dal silicon dioxide
relative to the total weight of the composition. 112.
THE. cdhpasinpasiticcacoaddimg to Claimail v furtherooni@ising from about
conprising fromabout 0.05%to about 1.5% by wei ght

0.05%96 abBAN €S BY HAghtadfenaghadilmestéaratdelativieato theitetat wefght of
the conposition. 113. A nethod of controlling the

the COI%.P§§i91)H.ti on rate of a fornulation conprising an
ertective dosage anount of a cal ciumreceptor-active

conpound and at | east one pharnaceutically acceptable
exci pient, the method conprising producing the

formulation jn a granul ator. which has ol une, rangi ng .
filam Aowainod of qantisling thetiesolitionsale ebatermilaten eamprsing
a granul ation |evel ranging fromabout 10%to 50%

an effacivedpsage amouné ohawainiumireaentopaaliinvg eompoundand at least one
granul at or.

pharmaceutically acceptable excipient, the method comprising producing the

formulation in a granulator which has a volume ranging from about 1 L to about 2000
L, and contains water in a granulation level ranging from about 10% to 50% relative

to the amount of dry powders in the granulator.

114. The method according to Claim 113, wherein the calcium receptor-

active compound is cinacalcet HCI.

115. The method according to Claim 113, wherein the granulator has a

volume ranging from about 65 L to about 1200 L.

116. The method according to Claim 113, wherein the granulator has a

volume ranging from about 300 L to about 800 L.
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114. The nethod according to Caim 113, wherein the
cal ciumreceptor active conpound is cinacal cet HCl.
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118. The method according to Claim 117, wherein the water is in a
granulation level ranging from about 30% to about 36% relative to the weight of the

dry powders in the granulator.
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