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Certain forms of lanthanum carbonate have been wused to treat
20  hyperphosphataemia in patients with renal failure (see, e.g., JP 1876384). U.S.
Patent No. 5,968,976 describes the preparation and use in a pharmaceutical

composition of certain hydrates of lanthanum carbonate for the treatment of

hyperphosphataemia.

25 SUMMARY OF THE INVENTION

Due to their renal problems patients with end stage renal disease or chronic
kidney diseases need to limit their liquid intake. There is therefore a need for a
formulation of a lanthanum compound that can be taken with no or limited
30 amount of liquid. There is also a need for a chewable formulation. There is also a

need for a formulation that is palatable to the patient especially under conditions
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This invention relates to a method for controlling hyperphosphataemia in a patient
comprising administering a therapeutically effective amount of a lanthanum
compound in a palatable formulation.

20
This invention relates to a method for controlling hyperphosphataemia in a patient
comprising administering a therapeutically effective amount of a lanthanum

compound ina chewable formulation.

25  This invention relates to a method for controlling hyperphosphataemia in a patient
comprising administering a therapeutically effective amount of a lanthanum

compound in a sprinklable formulation.



b) conpressing the mxture into a tablet or filing up

the resulting mxture in an appropriate container.
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c) compressing the mixture into a tablet or filing up the resulting mixture in a
appropriate container.
20
This invention relates to a pharmaceutical formulation in a tablet or in a powder
comprising a pharmaceutically effective amount of a lanthanum compound
produced by a process which comprises the steps of compressing the lanthanum
compound into a slug material or roller compacting into a strand material, and
25  milling the prepared material into a free flowing material, then blending with
excipients, the resulting combination is compressed into a tablet or filing up the

resulting mixture in a appropriate container.

In a preferred aspect, such formulation is also chewable and/or sprinklable and/or

30  palatable and the lanthanum carbonate is in a desired hydration state.
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a tablet. This invention relates to a process for
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b) compressing the mixture into a tablet.

20 In one aspect, the present invention is directed to a process for obtaining the
formulation of the present invention. It should be noted that the hydration state of
the lanthanum compound present in the formulation of the present invention is
relevant to the biological properties of the product. It is therefore desirable to
maintain a stable hydration status of the lanthanum compound. For example,

25  when the starting lanthanum compound is lanthanum carbonate as defined herein,
it is desired to maintain hydration levels constant throughout the formulation
process. This represents an additional challenge to obtaining a tablet or powder
that is acceptable to the patient. It is important to mention that certain lanthanum
compounds, such as lanthanum carbonate have poor flow characteristics. These

30 poor flow characteristics also represent a further challenge when preparing
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20 In one embodiment, the invention relates to such a method for treating -
hyperphosphataemia in a renal failure patient, including but not limited to a
patient receiving dialysis and a patient with end-stage renal disease (ESRD),
comprising administering a therapeutically effective amount of a lanthanum
compound.

25
In one embodiment, the invention relates to such a method for treating a chronic
kidney disease patient comprising administering a therapeutically effective

amount of a lanthanum compound.
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achieved in the prior art. In a more preferred embodiment, C,,x and AUC are less
than 1.1 ng/ml and less than 32 ngshr/ml, and in a most preferred embodiment,
Cmax and AUC are less than 0.5 ng/ml and less than 20 ngehr/ml, of such dosage.
Tmax values are essentially unaffected by dose and Cp.x and AUC values vary
20  linearly with dosage. All of these parameters have their highly conventional

meanings.

In another embodiment, the invention relates to a method of treating
hyperphosphataemia comprising administering to a patient in need thereof such a

25  lanthanum carbonate formulation.

Preferred lanthanum compounds include lanthanum carbonate compounds.

Lanthanum carbonate compounds refer to all forms of lanthanum carbonate.
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The diluents can be chosen from dextrates, corn syrup, oligosaccharide,
20  isomaltooligosaccharide, glucose, lycasin, xylitol, lactitol, erythritol, mannitol,
isomaltose, polydextrose, dextrin, starch, fructose, xylitol, maltodextrin, maltitol,
-isomalt, lactose, sorbitol, microcrystalline cellulose (such as avicel), sucrose
based diluent-binders (such as Nutab, Di-Pac or Sugartab), confectioner’s sugar,
calcium sulfa_té dihydrate, calcium lactate trihydrate, hydrolysed starches (such as
25  Emdex or Celutab), dextrose (such as Cerelose), inositol, hydrolyzed cereal solids

(such as Maltrons or Mor-Rex), amylose or glycine.

The diluents can be chosen from dextrates, starch, lactose, mannitol, sorbitol,
microcrystalline cellulose (such as avicel), sucrose based diluent-binders (such as

30 Nutab, Di-Pac or Sugartab), confectioner’s sugar, calcium sulfate dihydrate,
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In a further embodiment, the diluent is dextrates.

15
In a further embodiment, lubricant/glidants and blending/flow agents can be
chosen from for example magnesium stearate, talc, polyethylene glycol, silica,
colloidal anhydrous silica, hydrogenated vegetable oils, glyceryl behenate or
glyceryl monostearate.

20

In a further embodiment, lubricant/glidants' and blending/flow agents can be
chosen from for example magnesium stearate, talc, polyethylene glycol, silica or

colloidal anhydrous silica

25  Inone aspect the invention is directed to a chewable formulation comprising:
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Diluent(s) 40-80
(e.g., dextrates (hydrated))
Blending/flow agent(s)-Lubricant(s) | 0.1-5.0

In a further aspect, the invention is directed to a chewable formulation

comprising:

10




For mul ati on wt
(elenmental) 20-30 Dl

uent (s) 30-50 (e.g.,

% range from about to about Lanthanum
dextrates

wo(ehsdngdsed) ) Bl endi ng/ fl ow agent (s) - Lubri cant 6Y/CA2004/001563

0.1-5.0 (e.g., colloi
magnesi um st earate) |

dal

n a further aspect,

anhydrous silica and/or .
the invention

is directed to a fornul ation conprising: Formulation

wt

dextrates (hydrat

% range from about to about Lanthanum (el emental)
10-30 Diluent(s) 24-60 (e.q.,

ed))

Bl endi ng/ fl ow agent ( 4
col | oi dal anhydrous

g

stearate)ln a furthern

directed to a fornul d
range from about to 3

5 Fokmntativant (s) 0. 1-5.0 (e.
51 11 ca and/ or magnesium
aspect, the invention is

At i on conprising: Formul ati

owvt,% range
from about to.

OBt %

Di [ uent (s) 40-60

about | ant hanum (el enent al )| 20- 30
Lanthanum (elemental) 20-30
Diluent(s) 30-60
(e.g., dextrates (hydrated))

Blending/flow agent(s)-Lubricant(s) | 0.1-5.0

(e.g., colloidal anhydrous silica

and/or ., magnesium stearate)

In a further aspect, the invention is directed to a formulation comprising:

Formulation

wt % range

from about to

about
Lanthanum (elemental) 20-30
Diluent(s) 30-50
(e.g., dextrates (hydrated)) .
Blending/flow agent(s)-Lubricant(s) | 0.1-5.0

(e.g., colloidal anhydrous silica

and/or ., magnesium stearate)

In a further aspect, the invention is directed to a formulation comprising:

Formulation

wt % range

from about to

about
Lanthanum (elemental) 10-30
Diluent(s) 24-60
(e.g., dextrates (hydrated))
Blending/flow agent(s)-Lubricant(s) | 0.1-5.0

(e.g., colloidal anhydrous silica

and/or magnesium stearate)

10




(e.g., dextrates (hydrated)) Bl ending/flow

agent (s)-Lubricant(s) 0.1-5.0 (e.g., coll oidal
woanmisydsasus silica and/ or ., nmagnesi um st ear at eTAOA2604/001563

further aspect, the invention is directed to a

chewabl e formul ati on conprising: -Formul ation wt %

range from about to about Lanthanum (el enental) 20-27

Diluent(s) 42-58 (e.g., dextrates (hydrated))

Bl endi ng/ fl ow agent (s)-Lubricant(s) 0.1-4.0 (e.qg.,

col | oi dal anhydrous silica and/or ., nmagnesium

stearate) These formul ati ons are al so sprinkl abl e. when

mantt %%‘lrﬁ%ﬁﬁpffﬁ’ the dRYRPEAR isdﬁ%ﬂ"t,egé?) BIEPEHRtionfOTPgIsIng:

form e.g.beads, crushed tablets, powder, sieved

granul es, all are palatable. For patient s that have a

hard ti me chew ng tablFermuldtiom f or nul ati on can |evtt%eange
sprinkled onto a spoon or onto food if needed. 'Ir{'t?bl etg .
may be coated accordiing to methods well known i|ff¢Headout to
art.lt may be advant ageous to incorporate an about
antioxi dant, for exanple ascorbic acid, butyl atled

hydr oxyani sol e or hydilegthemanéelemental f or mul at i|Hs30bf

the invention to enhance—thetr—storage—t+ife:
Al ternatively, adnini epi(Yn ma% dt;g genduct ed i49-ah
dBYdrals

ary ¢

S
uni nterrupt ed regi mendS-8udpxitatesdy y_be _all ong
termregi men, e.g. a|pdendinmiew agenttmtubricant(s) | 0.1-3.0

‘ (e.g., colloidal anhydrous silica
and/or ., magnesium stearate)

5 In a further aspect, the invention is directed to a chewable formulation

comprising:

Formulation wt % range

from about to

about
Lanthanum (elemental) N 20-27
Diluent(s) 42-58

(e.g., dextrates (hydrated))

Blending/flow agent(s)-Lubricant(s) | 0.1-4.0 |
(e.g., colloidal anhydrous silica
and/or ., magnesium stearate)

These formulations are also sprinklable when manufactured in a conventional,
10  applicable dosage form, e.g.beads, crushed tablets, powder, sieved granules, all
are palatable. For patient s that have a hard time chewing tablets, the formulation

can either sprinkled onto a spoon or onto food if needed.

Tablets may be coated according to methods well known in the art.

15
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In one aspect the invention is directed to a
phar maceutical fornulation in a tablet containing an
woanwingesof el emental | ant hanum sel ect ed from RPED/OAZ004/001563

500nmg, 750 ng and | OOOry, producedby a process which
conprises the steps of: a) dry adm xing a | ant hanum
conpound and excipient in a mxer to forma m xture;
and b) conpressing the mxture into tablets using a
single punch or rotary tablet machine. A typica
doskgnay b¢ advantadedils todicodorate. . antidRidamt mﬁ@lptéaéslcmbic acid,
The, dose can be dj VI ded and taken with each msz%
exahytescydigyemgoleor hydroghingae {1 thedfomaylations o §é‘?m¥f~‘nﬁon to
pl agfBnlENE %uﬁ 1ge noni tored weekly until an optinma

~ serum phosp ate evel is reached conventionally.
Lanthanumis a rare earth el ement with an atomc

Th t £, 1 anth K
S et yect o Bat ey B oS R A Barer pradsfmen; such
|1 BcuieR iral) bR ok FQfimbh el NG RRARARAiEn. and 1 n

the formof its carbonate salt, has a |ow solubility
that limts gastrointestinal absorptlon I n addition,

SRS LI hton

I's paltaihiigl 4, andduinb g elementatlahi@niih velee@dd Q’f(ﬁﬁ%@nfgn 500mg, 750
serum el ectrol'yte concentrations ;Hut chison, AJ et al.

1 195w)anpd RPOme; prpduced by apspassphichcompaises the §epy ofpe
understood that the dosages of fornulations and the
duration of adm nistration according to the invention
wi || var drydejneimohignaglanthahine coaguinné mrd tegcipfent tnea mixer to form a
particul ar_subject. The precise dosage regine will be

" det er mi nEWH V’Pﬂi att endi ng physician or veterinary

sur geq)y whapihdihg tHe%ﬁ&ur@lnﬁt@ tatﬂ@t@%'sﬁil%ra §11j’1|}%& PLACBHCAS tablet
body wei ght, age and synptons (if any)

150rnu|atn@m@nﬁay if desired incorporate one or nore
further active ingredients. In a further enbodi nent,
the present invention relates to a veterinary use of a

A typical dosage for an adult may be, e.g., 750mg-3000mg daily. The dose can be
divided and taken with each meal, for example 250-1000mg, e.g., three times per
day. Serum plasma levels can be monitored weekly until an optimal serum

20  phosphate level is reached conventionally.

Lanthanum is a rare earth element with an atomic number of 57. The properties
of lanthanum make this agent.a good candidate as a useful phosphate binder. It
has a high affinity for binding phosphorous and in the form of its carbonate salt,
25 has a low solubility that limits gastrointestinal absorption. In é\ddition, the
phosphate binding is independent of pH, it possesses a low toxic potential based
on the LDsy, it is palatable, abundant, and has limited effects on serum electrolyte

concentrations (Hutchison, AJ et al. (1998) Perit. Dial. Int. 18(Suppl 2): S38.

12



| ant hanum conpound for the treatnent of a non-human

animal, e.g. a conpanion aninmal suffering from
wohyp@pangisosphaet em a conprising the step of PCT/CA2004/001563

adm ni stering a pharnmaceutically acceptabl e anount of

a | ant hanum conpound to such an animal, e.g. a

conpani on animal in need of such treatnent. Oral use

of nedi canents by ani mal s has been comonly quite

difficult, due to reluctance of the animals to ingest

t abitewsll bei hhderdsodTight Cthe edbshgdof €sfagatainsyaridf thehduration of

drug_ has an unpl easant taste_or qQdour. Medjcanent when

adnfdinigistaien aycardige tor the nventien will wary dgpending onsihg gequirements

whe ' - W i t v Aok Soef TR
oD BRI | 8L LRk G D K BRI by
ef f ataidihgophysicidn bie vetpyadrg dulgeoh ovloe wilhuinteprdlip, tonsader factors

estricted and. thus usually insufficient. and . . .
neBifbieS PRt veiehb dee ndarustams e’ T oBe aisauy if desired
or alnc¥rpBFid HheSdrehbdRFuitis @R dleftscompani on ani mal s.

For exanple, US patent No. 5, 824,336 describes the

need for a palatable anti-hel m nthic conposition for

conpani animals and s speci.fically directed ,to a
chelbbi B P Er RO RBRo te PERTE i ver g kelalss 18 & Py ely use of a
pal RhéRhemtenPedsd fiYRhetrBamehCotl Ahdithun@t 8fihfAle/g. a companion
handbooks for cat owners a%glcally caut 1 on agai nst-

1Gr eandmabsufferipi|frosn hypesphnsplpstamia compesiagphesten of admnistering a

oo pfLaBs IR ARG ARG SRR TRELRER Befn animal
t hi 8.gppedthpdnsoreaipnakinseed ofsucheebtasing t hat powder s

make an unpl easant taste whichis poorly tol erated.
Furthernore, it advises that nedications specifically

| nt gpgede (@ r@&ié%ﬂqﬁ% bP afinf® has Beh! @hétly Rite difficult, due to

di squi sed by addi ng brewer's yeast, cheese” or strong
15 i stehaitdnce THitke pmfratsetociagend tableth,spillsl s arddbatednford, especially if

el ahorat e. ways in which tablet liquid forml.atjon :
cantierts pEcn ok Frefdtrs el iRl orany,
par tdrCedatiply,, adh ewldid) Cevet when hgikdd Witle HaBitid feEN@M frequently
and the dosage formplaced into the cat's nouth, to
enstriectasdoby dirfpenigral, and the treatment either cannot be effected or must be
'applied by force, but only to a restricted and thus usually insufficient and

20  inconsistent extent.

- There has been limited success in orally administering medicaments to companion
animals. For example, US patent No. 5,824,336 describes the need for a palatable
anti-helminthic composition for companion animals and is specifically directed to

25  achewable tablet composition of flubendazole that is palatable to dogs.

More particularly, veterinary handbooks for cat owners typically caution against
breaking up pills into powders. For example, in the Cat Owner’s Home Veterinary
Handbook by Carlson D.G. et al. (1983, First Edition, Howell Book House Inc.)

30 this point is emphasized on the basis that powders make an unpleasant taste which

13



It is also recognized that controlling the diet in

conpanion animals is nore difficult and therefore that
wocorrriedsiii ng t he i ntake of phosphates i s conmpacatdAazed40o1563

difficult relative to human subjects. It is also

notorious that the sense of snell (strongly correl ated

wth taste) of conpanion animals is especially acute

as conpared with human subjects. Accordingly, there

exi sts a need for a pal atabl e agent which can be ,

r eadipoyrlyi $sldrated. Fufbdrmoyq er pivisep et agdi @tiang sppoificaldy intended

associ ated hypercal cem a especi.ally in conpanion .

ani eesadded, k9 3 gatrigratipp cars ke, disgiseloRys adgipge bretver’s xgast, cheese or

r enﬁ}onggﬁﬁe%gf? Thik Fefe‘?&#bgrn%r afloARIOTRY ke UAbBrate g'trags in which

i mprov I cations I's disease condition

ur gblet yande tjgiide dorfrorations scapdei daectlyt abdasnistesedbéern cat and
i scovere hat .| ant ha onmpoynds can be

i G ol s BE (08 MUHURGPEBpAN B dafgfefom placed

i N ArPRbahePheudMRHHsuRichbifiiptRnt 0 M tigate

hyper phosphat aem a. Further, it has been di scovered

that the degree to which a | ant hanum conpound is

pal at.abl.e i n such aninal ermts,such conpounds.tg be

banfiris St BoRmzdd A atipling The iRy i cSRERASY ahimals 3 more

coadiiffi@st, andbghikichee GRATROALEIIRg ARl indshd ¢fl sHosgHAt@Nis comparatively

rocedures are not required to encourage consunption,
1£sp@éﬁ<aalqrylavmw yuman sybigctshe animal's food ration. In

particular, it has been discovered that |anthanum

conpounds can be adm nistered to cats in an anount

ef fRdtial® hatorivtd dat ehdryaee pifospdih(snily wéresiated veith taste) of

particul ate form f.or a_dm'ﬁ;thure w th food. cc,ol{rﬂ_itn ly, ..
i n CTRPARLe GPIAS 1S nGRREIRLh °Bted P STRRITED Withelie Subjects.
for Abédr@ih HYPSHEAN I sBhPRE @PaRtdblk shchPWRRAR!CRA bé?éaﬂﬁ& used to
conprising'the step of adm nistering a -

1 phatrest clexpeinhabphatagoie pind bé antrabroassiiciabéd dypenstloemianespecially in
conpound.to a_c ani pn imal _i.n peed of such . .
£ r eSRANON B aR ki, SO GRmele 085 and ey sfip gpnal lisease is
mayfrequedfl edib@tbseMciat OIdefdats, t inif#6ved medications for this -disease

condition are urgently required for this species.

20 It has. now been discovered that lanthanum compounds can be administered to
animals, including companion animals in a palatable amount effective to mitigate
hyperphosphataemia. Further, it has been discovered that the degree to which a.
lanthanum compound is palatable in such animals permits such compounds to be
administered in a dosage form in which special coatings, masking components

25 and administration procedures are not required to encourage consumption,
especially when put into the animal’s food ration. In particular, it has been
discovered that lanthanum compounds can be administered to cats in-an amount
effective to mitigate hyperphosphataemia when in a particulate form for

admixture with food.
30
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per day, for exanple once, twice, three or four tines
per day. Unless otherw se defined, all technical and
WO005r8ésfii c terns used herein have the sanme neamiaxQO@EN01563
commonl y understood by one of ordinary skill in the
art to which this invention belongs. Al publications;
patent applications, patents, and other references
nmenti oned herein are incorporated by reference in
. their entirety. In case of conflict, the present
spedcédrdiagiypnn dnecdspeitnge daddntioniiordirectsid! o £ amdthal forl treating
addjtion, the materials, nethods, and exanples are .. .
11 e SRAACtSAYY A GOMBRIIPH ARIMFL GomBrisiag theqsten phadministering
W t ' Ik 4l ' t ;
Sk 1 PriobRahy S EPARR! Ll bf o AR e KGR 0 ANSmpanion
desaminpt inoweed of suchzedtmdneé present invention to its
5fuI | est extent. The follow ng preferred enbodi nents
are, therefore, to be construed as nerely .
i 1| patip@lhe’ Gosidfbgitflbn, | ddiihistratiod @by bBe:ffe8i¥Ri Wdeor Ghore times
the di sclosure 1 n any way whatsoever. BRI EF
DESERIdey] fonexemptePngRwcHEEreriog frus times penday: he mean
concentration of |anthanumin serum (I anthanum gi ven
at maximally tolerated dose for 72 hours). Figure 2
showaleshotheBabe defiviedntll aédh@itabind suddrgidici ternpasedREdis have the
i n urine. EXAMPLES Exanple 1 Preparation of Lanthanum
1Qcar s ieapipa rast TR pinderstaor ds ope b asdinprygskyidan ghe art to
and 4 QOQIm) ; MR RC AT S e i :
si e\\yghng an n\k;%g%g i né tg%'ekgc‘ﬂtnlm\ilgalidr?]%’r gﬁfﬂg%\%\{?ﬁmts h%atents’ and
ex cotheerdfaedas nontidndil/heteinere icorgoraed bpmefeidnee in their entirety.
speci fi cal.l .he steps are as follows,for the 250r
And et SR TOPPER, SPRERLOn, e iR dettorten BB ARl In
car RS théemhteAhISS nthds Ohh®iedtap | dr6 GNusttXt dshly and not

15  intended to be limiting.

Without further elaboration, it is believed that one skilled in the art can, using the
preceding description, utilized the present invention to its fullest extent. The
following preferred embodiments are, therefore, to be construed as merely
20 illustrative, and not limitative of the remainder of the disclosure in any way

whatsoever.
BRIEF DESCRIPTION OF THE DRAWINGS

25  Figure 1 shows the mean concentration of lanthanum in serum (lanthanum given

at maximally tolerated dose for 72 hours).

Figure 2 shows the mean concentration of inorganic phosphorus in urine.
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through a screen of at |east 16-nesh into a suitable
bl ender and bl end for about 20 m nutes. b) Pass the

wot2ab018emt i onal ) and nmagnesi um st ear at e t hr ou@QTACA2004/001563
30-nmesh screen and add to the bl ender and bl end for
about 5 mnutes. c) Conpress the blend using standard
tooling to t he target conpression weight. The .
following tablets were prepared as generally described
in the exanple: Table A Fornulation A Ingredient 250ng
tabl et 500ng tablet Functi EXAMEALES | ngredibent

' Lantﬁ?gﬁ@# I'11) 477.0mg 954.0ng Active carbonate

er Ingredients Dextrates (hydrated)
124Pr€91<’ifat12>49>¥ [QAthablith (Gitborfag) HodrdR) ClRALIE &B&tﬁés@m}g 500mg,
72. | mprove silica blend/flow Purified talc 30.
60. 3@-‘3&# :d i dant . Magnesi um stearate | O Orrg
20.0ng Lubricant TOTAL 1800ny 3600ngTabl e B
Formul ati on B 250 g Tabl et 500 ng Tablet 750 ng Tabl et
1000hagnaraifdctiringopmgessfiovetv&hsivrin eand ahibmtinORRnadive ingredient

e, Tahl et ewabl e Tabl et
Table trh tﬁg %\;(vgiglents ollowed 9;1 d\i\gct compression. More speuﬁcally the steps

are as follows for the 250mg and 500mg Formulation A tablets:

10 a) Pass the lanthanum carbonate, dextrates and colloidal silicon dioxide
through a screen of at least 16—rnésh into a suitable blender and blend forA
about 20 minutes.

b) Pass the talc (optional) and magnesium stearate through a 30-mesh screen
and add to the blender and blend for about 5 minutes.

15 c) Compress the blend using standard tooling to the target compressmn

weight.

The following tablets were prepared as generally described in the exami)le:

20 Table 1A

Formulation A

Ingredient l 250mg tablet | S00mg tablet l Function j

Active Ingredient

Lanthanum (IIT) | 477.0mg 954.0mg Active

carbonate hydrate

Other Ingredients

Dextrates (hydrated) 1247.0mg 2494.0mg Diluent

Colloidal anhydrous | 36.0mg 72.0mg Improve

silica blend/flow

Purified talc 30.0mg 60.0mg Lubricant/
Glidant

Magnesium stearate 10.0mg 20.0mg Lubricant

TOTAL 1800mg 3600mg
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Tabl et Dianeter 13 nmm 18 nm 20 nm 22 mm For nul ati on
Lant hanum 250 ng 500 ng 750 ng 1000 ny (el enental)

wobkeostohgasum 477 ng 954 ng 1431 ng 1908 ng car b@a&EtcA2004/001563
hydrate 1 Dextrates 533.2 ng 1066.4 ng 1599.6 ny
2132.8 ng (hydrated) Colloidal silicon 21.2 ng 42.4 ny
63.6 ng 84.4 ngy di oxi de Magnesium 10.6 ng 21.2 g 31.8
g 42.4 ng stearate Total Weight 1042 ng 2084 ng 3126
ng 4168 ng Exanple 2 Sunmmary of Studies conducted with
For TubletlBon A . Several Studies Summary The ranges of
mean concentrations of |anthanumin plasm obtained at
des points within several studies in
random zed patients anong five Phasell/lll studies are
summari zed in Table 2. Table 2 Study Nunber Dose Range
of Lant hanum Duration of Range of Mean (ng/day)

ST eat ment Pl asna Lant hanum ( V\éeks) Levels (SD), ng/m
375 2250 DU\ I;llal;UII %I'alli; 6 ‘ r).»tr\ Ir\ 3 - =
0. 69 ( 0. 557 250 mg Tablet =:| 500 mg-Tablet: 750 mg Tablet} 100Q§%mg Tablet
Dosage form Chewable Tablet | Chewable Tablet Chewable Tablet | Chewable Tablet
Tablet Diameter 13 mm 18 mm 20 mm 22 mm
Formulation - h o B
Lanthanum 250 mg 500 mg 750 mg 1000 mg
(elemental)
Lanthanum 477 mg 954 mg 1431 mg 1908 mg
carbonate hydrate' -
Dextrates 533.2 mg 1066.4 mg 1599.6 mg 2132.8 mg
(hydrated) '
Colloidal silicon | 21.2 mg 42.4 mg 63.6 mg 84.4 mg
dioxide
Magnesium 10.6 mg 21.2mg 31.8mg 424 mg
stearate
Total Weight 1042 mg 2084 mg 3126 mg 4168 mg
Example 2
10 Summary of Studies conducted with Formulation A
1. Several Studies Summary
The ranges of mean concentrations of lanthanum in plasma obtained at designated
15 time points within several studies in randomized patients among five Phasell/IIl
studies are summarized in Table 2.
20
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1 375 - 2250 Mai ntenance Fi xed Dose (Part 2) 4 0.39

(0

.37) - 0.67 (0.98) 2 225 - 2250 Fi xed Dose Levels 6

wOoQo®Hh1§d3122) - 0.86 (0.91) 3 750 - 3000 Adj usrabica20a9e1563
Levels 49 0.38 (0.25) - 0.67 (0.65) 4 375 - 3000 Dose
Titration to Fixed Dose Levels 10 0.35 (0.44) - 0.78

(1

.05) 5 750 - 3000 Dose Titration to Fi xed Dose

Levels 52 0.4 (0.76) - 0.6 (1.15) Units are ng/gm
Conversion to ng/m, multiply plasm concentrati ons by

1.
ra
Si
me
| o
St
sa
an
(L
of

10

15

20

4, density of plasma. The rapnges and the upper

ng?olgql ues of the nean pl asma | ant hanum | evel s are
m 'ar across the Phasell /|l studies with the highest

NV as t val ug hat were def,ggtmented B ear | L &fthanum

PEb b T Q%'R Q7 LR D Eon 6 TSRanbg 1 | Y Mean
di es. 2. Thi é@?u@? eval uat es t|hgvdakd)mar|\ ea81§l(sp), ng/imi

ety phar macolagy of a-conventsonal non-dal ci um

i - hyper phosph@baentasiot @gatynent , | 4 ant hanym.16aw.bignabe0.55)*
). Methods The7in vitro phospstat e binding efficacy -

LC i s assess ¢MagtensnqeFixed|Dosed Part .

2) 4 0.39 (0.37) — 0.67 (0.98)
2 225 - 2250

Fixed Dose Levels 6 0.21 (0.22) - 0.86 (0.91)
3 750 - 3000

Adjustable Dose Levels 49 0.38 (0.25) — 0.67 (0.65)
4 375 - 3000 '

Dose Titration to Fixed Dose

Levels |10 0.35 (0.44) - 0.78 (1.05)
5 750 - 3000

Dose Titration to Fixed Dose .

Levels 52 0.4 (0.76) - 0.6 (1.15)

? Units are ng/gm. Conversion to ng/ml, multiply plasma concentrations by 1.054,
density of plasma. :

The ranges and the upper range values of the mean plasma lanthanum levels are
similar across the PhaseII/III studies with the highest mean level at <Ing/ml. The
range values were similarly low as the values of C;,x that were determined in

earlier studies.

2. This study evaluates the primary and safety pharmacology of a
conventional non-calcium anti-hyperphosphataemia treatment, lanthanum

carbonate (LC).

Methods

The in vitro phosphate binding efficacy of LC is assessed at the relevant
gastrointestinal pHs of 3, 5 and 7 using aluminum hydroxide (AH) and calcium-
salts as comparators. In vivo dietary phosphate binding is compared with AH,
calcium carbonate (CC) and sevelamer hydrochloride (SH) (1000 mg
binder/kg/day) in 5/6™ nephrectomized rats are dosed daily for 6 weeks and using

urine phosphate excretion as the primary end-point. The potential for unwanted
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gastrointestinal pHs of 3, 5 and 7 using al um num
hydr oxi de (AH) and cal ciunsalts as conparators. In

woveposwigtiset ary phosphate binding is conpared wWeCH/CARD04/001563

cal cium carbonate (CC) and sevel anmer hydrochl ori de
(SH) (1000 g binder/kg/day) in 5/ 6 nephrectom zed rats
are dosed daily for 6 weeks and using urine phosphate
excretion as the primary end-point. The potential for
unwant edphar macol ogi cal effects of LC on CNS,

car phaasslogiail, effespiofal.or yn aONSG cafiliG¥afHar, Srespiratory and GI
evaluated in mce, rats and dogs at doses up to 2000
my/ Retemsis eyaluied i micesatsrand des,s ptdases et 2800 me/ke{day
and significantly nore potent than CC or cal ci um
acetate. LC is nost effective (97.5% phosphat e bound)
at Re&hu®s but al so has good efficacy at pH 5 and 7. In

ephrectom zed rats, LCis e . th. AH and
LN 11 clnving, Hors cppei vREAHERE Realcarty wafioposg than CC
ur i pREMciRROSRRAL. LEXS st ‘éffectﬁ/es(@'?S% bHS‘spHEtE l‘b%’im&)f at pH 3, but
di etary phosphate binding in this nod doses up

t o 2lsethastgokd, efficadyast pd BdliandcT. elnf & snemrmmd rats, LC is
cal ci u Vit | evel s 0,,ady,

pnar ey ot B At el e PO Bletl B CE 25 71 e pgocine
or {irisat§ tphBphiate Ece&ion! atsendfivelf@sicer NG d@&éﬂy%ﬁ@%phate binding in
| ongterm effects on CNS function occur in mce or

do

- 1G n hisvmpdghd Adednses dRi €1 2800smedend.C hes masdipgst ﬁff@ctsagn serum
t d f
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conventional | anthanum carbonate (LC).

15  activity in mice.

This study indicates that LC is a selective and potent phosphate binder
‘with similar efficacy to aluminum hydroxide and a low potential for adverse
safety pharmacology.
20
3. This preclinical study is conducted to investigate the long-term toxicity of

conventional lanthanum carbonate (LC).

Methods

25 Single- and multiple-dose oral and iv toxicity studies with LC in mice, rats
and dogs use doses up to 2000 mg/kg/day (po) (x17 a human dose of 1000 mg
ti.d.) and 1 mg/kg/day (iv).' Plasma LC levels are up to 20,000 times those in
dialysis patients. The studies range in duration up to 1 year in dogs and 2 years
(life-time exposure) in rodents. Studies in 5/6™ nephrectomized rats evaluated

30 any influence of renal impairment on the toxicity profile. The studies include
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Single- and nmultiple-dose oral and iv toxicity studies

wth LCin mce, rats and dogs use doses up to 2000
worskggaday (po) (xI7 a human dose of 1000 g t PCTAAROENA1563
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open-| abel, "'parallel-group trial consists of
18- week washout period, a 6-week titration phase and a

| ong_t e Mrhis study is conducted to compare conventional lanthanum carbonate
(LC) with- other therapies (calcium or aluminum salts, or sevelamer

hydrochloride).

20  Methods
This 2-year multicenter, randomized, open-label, parallel-group trial
consists of a 1- to 3-week washout period, a 6-week titratidn phase and a long-
term maintenance phase. Hemodialysis patients with serum phosphorus > 5.9
mg/dL (> 1.9 mmol/L) receive either LC (375-3000 mg/day elemental
25 lanthanum) or their pre-study phosphate binder. The primary aim of the study is
to evaluate safety and tolerability over 2 years. The main efficacy endpoint is

control of serum phosphorus < 5.9 mg/dL.

20



mai nt enance phase. Henodi al ysis patients with serum
phosphorus > 5.9 ng/dL (> 1.9 mmol /L) receive either
wok@5@§E13000 ny/ day el emental | ant hanum or PO®ICA2004/001563

pre-study phosphate binder. The primary aimof the

study is to evaluate safety and tolerability over 2
years. The main efficacy endpoint is control of serum
phosphorus < 5.9 ng/dL.Results In total, 647 patients
receive LC and 642 receive standard therapy (cal cium
ageRésalts 78% sevel aner: 16% . Average total treatnent
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exhotpdtensi initoth gelups hacyeffaetin@phosphorus gosesludaring maintenance
phosphat e ntrol over a_ 2-year perjqd. 5. This study
F8Y HheTher f‘lcg%y ,stag%é%%ﬁrwgvst bet 25t y of
conventi onal | ant hanum carbonate (LC) with those of
cal cium carbonate (CC) in a random zed, open-| abel,
151ul t i cenl€ris aar leadt.as Medltolgsated as other current phosphate binders over the

long term, and exhibits similar efficacy in maintaining serum phosphate control

over a 2-year period.

5. This study compares the efficacy, safety and tolerability of conventional
20  lanthanum carbonate (LC) with those of calcium carbonate (CC) in a randomized, -

open-label, multicenter trial.

Methods
After a 1- to 3-week washout period, haemodialysis patients with
25  hyperphosphataemia (serum phosphorus > 1.80 mmol/L [5'.6 mg/dL]) are
randomized to receive LC (375-3000 mg/day lanthanum; n = 533) or CC (1500~
9000 mg/day calcium; n = 267). Patients are then titrated to a maintenance dose
of either drug that provides optimal phosphate control (serum phosphorus <1.80

mmol/L) within 5 weeks. Both LC- and CC-treated patients who have controlled
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After a 1- to 3-week washout period, haenodial ysis

patients wth hyperphosphataem a (serum phosphorus >
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. (375-3000 ng/day | anthanum n = 533) or CC (1500- 9000

ng/day calcium n = 267). Patients are then titrated
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LC shows equivalent efficacy to CC in controlling serum phosphorus in

patients with end-stage renal disease. LC is well tolerated, with a lower risk of

hypercalcaemia than CC.

20 - _
6. This study reports the results from a 6-month, open-label extension of a
previous 6-month, randomized clinical trial comparing conventional LC with
calcium carbonate (CC).

25  Methods

Following 6 months of randomized treatment in the initial trial, patients
who receive CC for 6 months are switched to a 5-week titration with LC (CC/LC
group) to control serum phosphorus at < 1.8 mmol/L (5.6 mg/dL). . Those who
initially receive LC in the randomized trial continue to receive LC at their

30  established maintenance dose (LC/LC group; total treatment duration, 49 weeks).
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cal ci um carbonate (CC). Methods Fol |l ow ng 6 nont hs of
random zed treatnent in the initial trial, patients
wOonios/0me®i ve CC for 6 nonths are switched to aPCIe£1004/001563
titration with LC (CC/LC group) to control serum
phosphorus at < 1.8 mol /L (5.6 ng/dL). Those who
initially receive LC in the random zed trial continue
to receive LC at their established maintenance dose
(LG LC group; total treatnent duration, 49
weeks) . Results In total, 518 patients entered the
extensjon study: 185 in the CCLC group and 333 in the
Ldﬂf@‘l@‘r oup. Overall, 375 patients (72.4% conpleted
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I arﬂ%%@ﬁh&nts“ﬁﬂﬂ@@@l@grolal';])year trial of the effects

| 1

of prolonged treatnent with conventional |anthanum
I5car bonate (LC) '

LC is well tolerated and effective for a period of at least 1 year. The
reduced incidence of hypercalcemia observed with LC in short-term trials is

maintained for 1 year.

20 7. Safety and efficacy are assessed in a large-scale, randomized, 1-year trial
of the effects of prolonged treatment with conventional lanthanum carbonate (LC)

or calcium carbonate (CC) on bone parameters.

Methods .
25 Chronic renal failure patients undergoing haemodialysis or continuous
| ambulatory peritoneai dialysis are randomized (1:1) to receive either LC (up to
3750 mg/day lanthanum; n = 49) or CC (up to 9000 mg/day calcium; n = 49) for
50 weeks. Safety analyses include adverse events, vital signs and plasma
lanthanum. Efficacy assessments include serum phosphorus and parathyroid

‘30 hormone (PTH).
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or cal cium carbonate (CC) on bone paraneters. Methods
Chronic renal failure patients undergoing

womesmded! ysi s or continuous anbul atory perit @eaatA2004/001563
di al ysis are random zed (1:1) to receive either LC (up
to 3750 ng/day | anthanum n = 49) or CC (up to 9000
nmg/ day calcium n = 49) for 50 weeks. Safety anal yses
i ncl ude adverse events, vital signs and plasna
| ant hanum Efficacy assessnents include serum
phosphorus and parathyroid hornmone (PTH).Results Al
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LC appeared to be equally well tolerated and showed equivalent efficacy
to CC, but with a greatly reduced risk of hypercalcemia over 1 year of treatment.
As in other long-term studies, prolbnged LC therapy did not result in plasma

20  lanthanum accumulation.

8. This study evaluated the efficacy and safety of conventional lanthanum
carbonate (LC) in an ethnic Chinese population. LC tablets providing 500 mg
lanthanum were evaluated. These higher-strength tablets could reduce overall pill

25  burden — an important issue affecting patient compliance.

Methods
The study comprised 3 parts: a 1- to 3-week screening and washout phase,
a 4-week, open-label, dose-titration phase with LC, and a 4-week, double-blind,

30 maintenance phase in which patients were randomized (1:1) to receive LC or
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| ant hanum accurnul ati on. 8. This study eval uated the

ef fi cacy and safety of conventional | anthanum
wocandasetie (LC) in an ethnic Chinese popul at i ®@CT/AA2004/001563

tabl ets providing 500 g | anthanum wer e eval uat ed.

These hi gher-strength tablets could reduce overal

pill burden - an inportant issue affecting patient
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| ant hanum wer e measured throughout the study. 9. Rena
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 aadgeet BroRBRE TN R B8 HiteBR IanRLT abligve tus
Wasaddes toihe @xisngeifmagtiésdfROD. This study was designed to demonstrate
the lack of similar toxicity for conventional lanthanum carbonate (LC) and to
compare its long-term effects on bone with those of calcium carbonate (CC).
20
Methods
In total, 98 patients were randomized to treatment with either LC (n = 49)
or CC (n = 49) for 1 year. Tetracycline-labeled bone biopsies were taken at
baseline and after 1 year of open-label treatment, and full histomorphometry

25  analyses performed. Bone alkaline phosphatase activity and serum parathyroid

hormone (PTH) and calcitriol levels were also measured.

Results
Bone biopsies from baseline and following 1 year of treatment were

30 available from 33 LC- and 30 CC-treated patients. Neither group demonstrated

25



the lack of simlar toxicity for conventi onal

| ant hanum car bonate (LC) and to conpare its long-term
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Met hods In total, 98 patients were random zed to
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]

The preceding examples can be repeated with similar success by substituting the
generically or specifically described reactants and/or operating conditions of the
invention for those used in the preceding examples.

20
From the foregoing description, one skilled in the art can easily ascertain the
essential characteristics of this invention and, without departing from the spirif
and scope thereof, can make various changes and modifications of the invention

to adapt it to various usages and conditions.
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The precedi ng exanpl es can be repeated with simlar
success by substituting the generically or
wopexiiBésaal | y descri bed reactants and/ or oper &0TREA2004/001563

conditions of the invention for those used in the

precedi ng exanples. Fromthe foregoing description,

~one skilled in the art can easily ascertain the

essential characteristics of this invention and,

wi t hout departing fromthe spirit and scope thereof,
canwhak & dlaiimedus: changes and nodi fications of the
invention to adapt it to various usages and
conditions.Wat is clained is: 1. A chewable |anthanum
formul atAonch'eQ/aﬁlet "’I%tﬁ%mﬁﬁn%fn%ﬁlﬂgor@ Hhaﬁma[g’rﬁ&t | F(ﬁh}gﬁ/sing a
effect Ive anount of a [anthanum conpound and at [ east

one chevglianeagtcatheaftictiva hin}bulatmfeaptaaﬁiaaummnmoem an®at least
The chevvabl f or mu Latl on of .cla @é erein said

S abl et cOBPHEDIRGhEARaHIcaINY agcep P sPi@tenent al

| ant hanumhe dhewkB®: FMRVRIBLA Jraild @twmelﬁfsaﬁ' @b tontains more
wherein said tablet contains nore than about 250ngy of

el enent athan abﬂdﬁéﬂ@mg Oﬂelemetabhetmnﬂm formul ation of

1t LRk SO SR CERER s o

claim1l thaebaedud 256 ofalléhl%htal?mﬂﬂﬁhﬁlﬁ. more t han about
500 g of elenental [anthanum 6. The chewabl e

16 or nuat Tl chspvableafosmulaging of i haiga] qvhermn seiddtablehpemains about
about 505)5();@%?1!6@41 rll&a[h Ad’ﬁpt hanum 7. The chewabl e
| ation clarm

formu erein said tablet contains
nor e tShafhabloawablb brmplation elfedtant &l wheaeih saidutable8 codthims more
chewabl e f or mul 3%% of . cl ai 1 wherein said tabl et

cont ai nsthapakgut Slenag HYBANUDS Nt hanum

6. The chewable formulation of claim 1 wherein said tablet contains about

15 500 mg of elemental lanthanum.
7. The chewable formulation of claim 1 wherein said tablet contains more
than about 750 mg of elemental lanthanum.
8. The qhewable formulation of claim 1 wherein said tablet contains about
750 mg of elemental lanthanum. |
20 9. The chewable formulation of claim 1 wherein said tablet contains more
than about 1000 mg of elemental lanthanum. |
10. The chewable formulation of claim 1 wherein said tablet contains about
1000 mg of elemental lanthanum.
11. The chewable formulation of claim 1 wherein said tablet contains from
25 about 200 mg of elemental lanthanum to about 1000mg.
12. The chewable formulation according to any one of claims 1 to 11 wherein
said lanthanum compound is lanthanum carbonate.
13. The chewable formulation accbrding to any one of claims 1 to 11 wherein
said lanthanum compound is lanthanum carbonate of the general formula:

30 Lay (CO3)3 *xH,0
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9. The chewabl e formul ation of claim1l wherein said
tabl et contains nore than about 1000 ng of el enental
wd ns/seiim  10. The chewabl e formul ati on of clriTCA2004/001563
wherein said tabl et contains about 1000 ng of
el emental |anthanum . The chewabl e fornul ati on of
claim1l wherein said tablet contains from about 200 ny
of elemental |anthanumto about | OOOrg. 12. The
chewabl e formul ati on according to any one of clainms 1
to 11 whetee¢ R hasa dalhafibhehton8.conpound i s | ant hanum
carbonate. 13. The chewabl e fornul ati on according to
any one of claims 1 to 11 wherein said | ant hanum

CONMpPoyRdrieShb@A51I0 FMMARRARRESR 18fwidiéin %8 hdklue from 3 to 7.
formula: La (CQ) "XH Oshere x has a value from3 to

8. 1415.THe dhhwalab fenfudation oftclaom 13fwhndreinm hak ervelue fronhago 6.

a val rom3 to.7. . The.ch | e for,nmul atj on. of
521wl eV gbig simption 2 1S3 Gei X 1 e Vel ot 3 0 5.
c hewalpy erfeshewhiatt ifsrmuditionl Ficliirh3 3WARH6ih X Ras RA&IuR fiokh Heo 5
from3 to 5. 17. The chewable fornmul ation of claim

wherein x has a value from4 to 5 18. The chewabl e

f « has a val | The chew
trom ¢ el i bu s Redsd kARl EnFEL Bk SRlialel 5380 fom

f1 ow | ulthe gep cegeding of Yuenthendhlendiby Bofvolubritaat hgumtsf
cl ai m wherein which conprises at |east one diluant
10sel ected fromthe group consisting of dextrates, corn

Syr UD’19.0f11.eg%%5fé%. ﬁlati{)ﬁ‘ Bff%iahHCl'si Qﬁé@ﬁl‘:ﬂﬂ{(ch Q:%mpriées at least
- glucose, lycasin, xylitol, lactitol, erythritol,
‘manni t olgnei dibanad sadsed froty thexgrous epngisingrofndexstates cénrn syrup,
fructose,. xyli xtrin [titol,. isonal

- | | tod , . .
| act ose, SlEBHSEREICe: ﬁf%ﬁ@%cﬁgggﬁmﬁ > BUEPSSH B%S,m@eri}to(%sléctltoh

based didri@Rtcl PhiddgikS, ioaMBsd, | R Texsrosd) dkiritf adt&rbh Mructose,
sul fate di hydrate, calciumlactate trihydrate,
15hydr ol ysetitadt mabihdextrinjeneltitpd eisomalt, lactose, sorbitol, microcrystalline

cellulose, sucrose based diluent-binders, confectioner’s sugar, calcium
sulfate dihydrate, calcium lactate trihydrate, hydrolysed starches, dextrose

inositol, hydrolyzed cereal solids, amylose and glycine.

20 20. The chewable formulation of claim 18 wherein which comprises at least
one diluant selected from the group consisting of dextrates, starch, lactose,
mahnitol, sorbitol, microcrystalline cellulose, sucrose based _diluent-
binders, confectioner’s sugar, calcium sulfate dihydrate, calcium lactate
trihydrate, hydrolysed starches, dextrose, inositol, hydrolyzed cereal

25 solids, amylose and glycine.
21. The chewable formulation of claim 18 which comprises at least one

diluant selected from the group consisting of diluents can be chosen from

dextrates, starch, lactose, mannitol, sorbitol, microcrystalline cellulose,
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inositol, hydrolyzed cereal solids, anylose and

gl yci ne. 20. The chewabl e fornul ation of claim 18
wones/@isesiwhi ch conpri ses at | east one dil uant rsalecedo01563

fromthe group consisting of dextrates, starch,

| act ose, mannitol, sorbi.tol, mcrocrystalline

cel | ul ose, sucrose based di |l uent bi nders,

confectioner's sugar, calciumsulfate di hydrate,

calciumlactate trihydrate, hydrol ysed starches,

dext r osesucrase diasedl dllﬂmdbmﬂm,e calcienmesllfaso dihgdrate mylcum lactate

and gl yci ne %{Q bleforrmlatlo of claim18

Shich SorBates o beabRAohe: gPainuPL e s « he

group consisting of diluents can be chosen from

dextrates, starch, |lactose, mannitol, sorbitol,

m cr o22yBheakché¢wrble dbinuilatse, ofi wlaime 18agkidh comprises at least one

di | uent - bj nder calk.cium sul fate di.hydr calcium )
| act at e l’ S/Eﬁﬁ%ctt%]a ﬂ?d#p&%’f%‘@)dcgqséﬁn é ga &eégﬁtf? oé%clflose xylitol,
i nosi t ol eryfib]l MMt ReRtring dextro3e, rﬁilﬂmhk&nélﬂéﬂwglaéds@n of

claim 18 which conprises at |east one diluant selected
fromthe gr oup consi sting of dextrates, fruct ose

Pt A A

cl alm\/\hereln the diluent is dextrates. 24. The

chevvabl e fornul n accordi ng.to any one qf clainms
0o 112 w@hé ulglion pegoading 4o gnYione @A C1ams érfo {1 which

anount f 09% ﬁHExtPaQeéO 4sCa ANQLH: 0 Q%0 B¥ouie AR ai? /f"Eb about
the tota 1ght of all iIngredients. 25. The ewabl e

f or nul at 9084 baceighd bagpdton thé witahwi2ghttof el 1rcgnerbcntses
dextrates as a diluent in an anmount from about 10%to
about 90% by wei ght based on the total weight of all

I ngr edk e -chéRabld hyrlRBR! fccbRiind Bt icRima¢2 OwHicAY céprises
claim 13 which conprises dextrates as a diluent in an

15anpunt  flestreebagta didgent dn Anoumnogyoliay ahehyh%ebiesapupf0% by
the totg| el\%tl tgagéd gr( th%ltJ)tai lergﬁpéfeanltlﬁgredwnts.

i

26. The chewable formulation according to claim 13 which comprises
dextrates as a diluent in an amount from about 10% to about 90% by

20 weight based on the total weight of all ingredients.

27. The chewable formulation according to any one of claims 1 to 11 which
comprises dextrates as a diluent in an amount from about 40% to about
80% by weight based on the total weight of all ingredients.
25
28. The chewable formulation according to claim 12 which comprises
dextrates as a diluent in an amount from about 40% to about 80% by

weight based on the total weight of all ingredients.
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27. The chewabl e formul ati on according to any one of
clains 1 to which conprises dextrates as a diluent in
woaosomses1t from about 40% to about 80% by wei glaT/dveded001563
on the total weight of all ingredients. 28. The
chewabl e formul ati on according to claim12 which
conpri ses dextrates as a diluent in an anmount from
about 40%to about 80% by wei ght based on the total
wei ght of all ingredients.29. The chewabl e fornul ation
accor dprthe @hewablen foBmuhtioh swoplingeas dakhr &3 e@hﬂh aompnses
di luent in an anou t from about 40%to about0 80% .
wei ght kf!%‘gate&r?st% ilyest 4R apedgpHnt from | ab owné%dﬁoe%hogt 80% by
30. The ¢ r any one of
cl ai ms 1 t Iﬁ&%@%&}tﬁi\ééﬁ@%ﬁdﬁ%ﬁé%ﬂé&%ﬁa di luent in
an anount from about 30%to about 60% by vvel ght based

.edi ent s.

hewnlicsnmra isrRuiaien apalins \SAaY iaps 5T GiiEn 1 to 11 which

conpr i See%nﬂﬁ‘iﬁki ab8Pat@Sasa Gilhéﬂ? Rh ah Mnddhn@ HMN hibdut B4, to about
about 30% to about 60% by wei ght based on the total

wei ght dof0%by W@gjxtéd:’reémmsthet@ pal weitght of allditgiredients.
formul ati on according to claim 13 which conprises
dextrates as a diluent in an anount from about 30%to

about 360Phdo\chemiatgbt fomaRdopNadcbalin@ttal claghgh? whichl bompnses
i ngredi ents. 33. The chewabl e fornul ati on accordi ng

10any one ditrategiase dilpent 11 apnrapunt Jrginjabeut 4% ‘ioa%bé’élt éQ% by
a dilue %gﬁtb sabout 60% b
wei ght L\ggg@%e? eﬁ{ég?% \ (ﬁ%l ?Qrépﬁﬂl ngredi ents. d

34. The chevvabl e fornul ation accor ding to cl.aim 12

whi ch _co r| exra sasa Iuent an_ anmpunt .
T om Abolhe ABEREHS aERLBE% BORRGHD GaSEA HAVERE. comprises
total V\Edegﬁ%tegfasad bithé&i® r1ﬁ‘yneﬁh§unt%muﬂ)%u§ Beveddl Sout 60% by

formul ati on according to claim 13 which conprises
15 weight based on the total weight of all ingredients.

W

33. The chewable formulation according to any one of claims 1 to 11 which
comprises dextrates as a diluent in an amount from about 40% to about
60% by weight baséd on the total weight of all ingredients.
20
34. The chewablé formulation according to claim 12 which comprises
dextrates as a diluent in an amount from about 40% to about 60% by

weight based on the total weight of all ingredients.

25 35. The chewable formulation according to claim 13 which comprises
dextrates as a diluent in an amount from about 40% to about 60% by

weight based on the total weight of all ingredients.

36. The chewable formulation of claim 18 which comprises blending flow

30 agents-lubricating agents selected from the group consisting of magnesium
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dextrates as a diluent in an anount from about 40%to
about 60% by wei ght based on the total weight of all
woingyadésant s. 36. The chewabl e formul ati on of PEITAlAR004/001563
whi ch conprises bl ending fl ow agents-| ubricating
agents selected fromthe group consisting of
magnesi unst earate, talc, polyethylene glycol, silica,
col | oi dal anhydrous silica, hydrogenated vegetable
oils, glyceryl behenate and gl yceryl nonostearate. 37.
A phar negeditecadlef pometialdnenglydolr $iRdY, etolRiddl Narthydrous silica,
powder conprising a pharnmaceutically effective anmount
of a |arh>ﬁia<?ﬁmat@gwsgﬁ§#de pHo ghicery] bghenatsrapd @byenh morostearate.
conpr.i ses the steps of: a. powder blending the
| ant hanum conpound and at | east one pharmaceutically
accept3dabA eplaxnageuaod] formalatibixén at ableoromia arpawdérecondprising a
b. powder, bl endi.ng, t |.ant hanum_c und and
exci pi en@@,rmewﬁi:%kys?f}%t%@P@&f@ﬁ%ﬁmmm%ﬁ Aroffuged by
a sl ug npbeeédlwifith Ehpriks BRARPEbENG the resul ting
conbination into a strand material, and mlling the
-prepar ed mat epdvederi blendiag f theelanthaniimg compownde ;andnat deast one
conpressing the mxture into ablet .or filing up . th
Fosul ting m XPTESHELE Aecoofible exCpigns Hop Mger o form
phar maceut i cahidt@endd ation in a tablet or in a powder
conprising a pharmaceutically effective anmount of a
10 ant hanum ®enpoidsdl  presdinge dhdylagthgnepe somphprdy and  excipients,
~conprises the . 1.0e. 1 .
conpound i nt ocozﬁpggubn%f‘l%gg%ﬁgﬁgﬁ(rﬁ%ba grrl k@@%@%{%aml or roller
into a strandcommpaetinglthe sesdlting |dombghatioe ipoepatrad material, and

material into g free flowng material, then blending .
wi th exci pi enlglglmgﬂ)@grg%amdtmﬁt@n@dﬁ@i ah%@q dewing mixture; and

conpressed i n{gh el fle RAlxthe! infH aWBbIEDSr R P BR resulting

m xture in a appropriate container.
15 mixture in a appropriate container.

19,

38. A pharmaceutical formulation in a tablet or in a powder comprising a
pharmaceutically effective amount of a lanthanum compound produced by

a process which comprises the steps of com_preésing the lanthanum

20 compound into a slug material or roller compacting into a strand material,
and milling the prepared material into a free flowing material, then

blending with excipients, the resulting combination is compressed into a

tablet or filing up the resulting mixture in a appropriate container.

25 39. A pharmaceutical formulation in a chewable tablet comprising a
pharmaceutically effective amount of a lanthanum compound produced by

a process which comprises the steps of:
a. powder blending the lanthanum compoﬁnd and at least one
pharmaceutically acceptable excipient in a mixer to form a

30 mixture; and
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39. A pharmaceutical formulation in a chewable tablet

conprising a pharmaceutically effective anount of a
wol2aes/1sssum conpound produced by a process whi ®@aT/CA2004/001563

conprises the steps of: a. powder blending the

| ant hanum conpound and at | east one pharmaceutically

acceptable excipient in a mxer to forma m xture;

andb. conpressing the mxture into a tablet. 40. A

nmet hod for treating hyperphosphataem a conpri si ng

adm ni st er ipgecnpro@imPaehiigatd intef faBt.i ve anmount of a

| ant hanum fornulati on according to any one of clains 1

to 39 to a patient in need of thereof. 41. The use of

a thergapeut i cald [ . a - SPS

For mut 8t o Yo reRb s AR BRRSIRE Wlpinigering o

t L eat | Pgthbi;ép&ﬁttﬂany reﬂat:taenaf ArRount of aflarith&iuim Ecmnml n according to

thereof. 42. A process for preparjng a tablet -

5 or mul at wrensrofglamgpd fa ARt & BHSELITIISRA CE heEhpr i ses

the steps of: a. powder blending the | ant hanum

conpound and at | east one pharmaceutically acceptable

exci pi4énThé nseaofha sherapeuatidally reffactivexdroownt odmdaidthanum formulation

conpr essi ni

accgrdth?ge tongln@tolill%eof Icﬂltlmos ?tct) ? g Ifoerttfe.alting hyperphosphataemia in

a patient in need thereof.

10
42. A process for preparing a tablet formulation of a lanthanum compound
which comprises the steps of:
a. powder blending the lanthanum compound and at least one
pharmaceutically acceptable excipient in a mixer to form a
15 mixture; and

b. compressing the mixture into a tablet.
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