WD 2005/ 018651 PCT/ CA2004/ 001563 PHARMACEUTI CAL FORMULATI ON COVPRI SI NG
LANTHANUM  COVPOUNDS 5 BACKGROUND Hyper phosphataem a is a particul ar
probl em qf @g E§ with chronic renal insufficiency U?b@ﬂ:A‘i{)(ﬁ} 6s
eqU|pnent and wth about 70% of patients with end stage rena I sease
(ESRD). This condition can lead to severe bone problems and 10 netastatic
calcification of major organs and is associated wth significant norbidity
and nortality. Conventional dialysis fails to reduce the |evels of
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15  Another problem of patients with chronic renal insufficiency is secondary
hyperparathyroidism. It is also important in patients with chronic renal

insufficiency to avoid and treat secondary hyperparathyroidism.

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 lénthanum 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



a tablet. This invention relates to a chewabl e | anthanum fornul ati on
conprising: 5 a) a pharnmaceutically effective anount of a | anthanum

conmpoundiw@ifdsoiBssft | east one chewabl e pharnmaceuti cal | ¥cpeasiiudbises
excipient. This invention relates to a pal atabl e | ant hanum fornul ati on

conprising: a) a pharmaceutically effective anount of a | anthanum conpound;
and 10 b) at |east one pharmaceutically acceptabl e excipient, the

formul ati on being palatable to a nammal, e.g., humans, cats, dogs, etc.
This i nvention reI ates to a sprinklable |Iant hanum fornul ati on conpri si ng;
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at | east one p ar maceut | cal accept abl e exci pi ent I's Invention rel ates
to a nethod fartaldettrol | ing hyperphosphat aemia in a patient conprising

adm nistering a therapeutically effective anount of a | anthanum conpound in
a palatable forrmulation. 20 This invention relates to a nmet hod for
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hyper phosphat ae ent.. C i si.hg,adm nisterin t herapeutically
ef fective amount )o1at &afatéﬁf ﬁ\ﬁ?Rle Bﬁ%@ﬁ ¢ %\cc%tflﬁlﬁlﬁxﬁllyﬁeé‘?f ormul ation. 2 WD
2005/ 018651 YCT/ CA2004/ 001563 This invention relates to a pharnmaceuti cal
formulation in a tablet or in a powder conprising a pharnmaceutically

ef fecti ve ano(his ipvertionaalatesnio apalatableuanthammy atiop camprisingss whi ch conpr
i ses the steps of 0 t he um conpound. a at | east
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palatable to a mammal, e.g., humans, cats, dogs, etc.

This invention relates to a sprinklable lanthanum formulation comprising;
a) a pharmaceutically effective amount of a lanthanum compound; and

15 b) at least one pharmaceutically acceptable excipient.

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 in-a 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 m xture
in an appropriate container. This invention relates to a pharnaceuti cal

f or mul at igyadoBosk@b! et or in a powder 10 conprising apPRRNRREH eﬁk;al Iy
effective anmount of a | ant hanum conpound produced by a process

conprises the steps of a) powder bl ending the |anthanum conpound and at
| east one pharnaceutically acceptable excipient in a mxer to forma

m xture; or b) powder blending the | anthanum compound and exci pi ents,
conpressing 15 the resulting conbination into a slug material or roller
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produced by acompasing IMpHahns@uREdISL effbdiReSiBBENtObf a lanthanum compound
‘ - produced by a process which comprises the steps of:
a) powder blending the lanthanum compound and at least one
phannaceuticaliy acceptable excipient in a mixer to form a mixture; or
b) powder blending the lanthanum compound and excipients, compressing
15 the resulting combination into a slug material or roller compacting the
resulting combination into a strand material, and milling the prepared
material into a free flowing mixture; and |
¢) 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 maten'él, 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.



5 a) powder blending the | anthanum conpound and at | east one
pharmaceutical Iy acceptable excipient in a mxer to forma mxture; and b)

conpr essywhobd)figkdxt ure into a tablet. This invention Hﬂfﬁéﬁﬁoi/ﬂn%ﬁrocess
for preparing a tormulation of a |anthanum 10 conpoun Ich conprises the

steps of a) powder blending the |anthanum conpound and at |east one
pharmaceutically acceptable excipient in a mxer to forma mxture. This
invention relates to a process for preparing a tablet fornulation of a 15
| ant hanum conpound whi ch conprises the steps of a) powder blending the

| ant hanum conpound and at | east one pharmaceutically acceptabl e exci pient
in a mxer to forma mxture; and b) conpressing the mxture into a tablet.
20 I n one asp@&htis, invhatiar eclates tbna/q:hahmceh&cadiifoanulaﬂort Onaa ghewade thlet

obtaining the formnulati of the ent inventio t should be nojed that
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conpounds, such as | ant hanum car bonat e have poor flow characteristics. These
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drug | oadjgas chmipblif WHiSE chfiprisedithd\sgpsrprecar bonat e while maintaining a dose
size that is acceptable and palatable to the patient. Wth drugs which have

a speci fic hydra)i ppwderat hlsndlggartbt atlanthanuim h compeundor ansb| wenfeast one

pharmaceutically acceptable excipient in a mixer to form a mixture.

’i‘his invention relates to a process for preparing a tablet formulation of a
15  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 mixture; and

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



and drying is not always advisable as this can affect the hydration status
of the 5 drug. In sone cases other techniques such as roller
conmpact i Qi sh4/§gk419/ m | 1i ng/ conpressi on nay be used to ﬂd’ﬁ%&ﬁﬁ#ﬁiﬂ?ﬁf low. if
roll er conpaction/slugging/mlling/conpression is not suitable, direct
conpressi on can be used to nake tablets. Again,  if the drug has poor. flow
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difficult due 10 to poor flow. If drug is in |ow dose( for exanple
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: higher proportion of excipients can be used to ameliorate the flow problems but

for lanthanum carbonate hydrate; where the drug is present in higher yield, the
amount of excipients added must be limited to ensure the tablet is a suitable size.
Therefore, there is a need for a formulation process in which allows maintaihing

15  the hydration status of the lanthanum compound within desired ranges. In a
further embodiment, the process does not require the use of a wet granulation

~ step. In a further embodiment, the formulation process of the present invention

does not involve a drying step.

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.



adm nistering a therapeutically effective anobunt of a | anthanum conpound,
preferably | anthanum carbonate. 5 In yet another enbodi nent, the invention

rel ates ) 3909kidssd for treating hyperparathyroidismig ﬁog%d%?{%yvi th
chronic renal insufficiency conprising admnistering a ‘f erapeutically

effective anount of a | ant hanum conpound, preferably |anthanum carbonate.

10 I n anot her enbodi nent, the | ant hanum conpound is adm nistered in such a
formul ati on such that plasma |levels of | anthanumare low, e.g., at |east as
good as those provided by a nean concentration curve where Crax, T. and AUC

are preferably |gss. t P@goc?i&nr%ngggl@ invglﬁ}?cg% régtepofér % nRithd ?cats.tc{glﬁ@cmi?é) TS a

nghr/m , 15 respective ose er day (e.q., ree

day), such as hyperparathyesididmi fin tahpatint avittaichronid) réhalinsuffciedss cadpssiipgdi ment ,
Cmax and AUC are | ess than 1.1_25/m and less than 32 nghr/m, and in a
most pr ef er r e@d@imgigring it therapeutigallyneffeciive aaeunt; pfhg fanthagymyrompendess t han

20 ng. hr/nt, | ues are essentially unaffected by dose
RestBHE, 14088 cyfoptd

and Cnax and ues vary early with dosage. Al of these

par anmet ersShave their highly conventional neanings. In another enbodi nent,
the invention relates to a .hod of treatjng  hyperphosphataem a conpri sing
admi ni stering oYk Wlieén?mggfilﬁ’ééﬁ the gpyentiog ralates toa methed famteeaiBdnat e

o ™ | BFEBRAR SRS PR Sl W IR corpRte
carbonate. 6 ‘A@mitiftering 36 THerdfetitiCGARO @AEADESGBouNtnof ap tanttennmd cempadidyent |
the invention prrgfjeraableslatgtgarllu%]tcgr gllljarpe.car bonate of the general formula:
10 A
- In another embodiment, the lanthanum compound is administered in such a
formulation such that pla.éma levels of lanthanum are low, e.g., at least as good as
those provided by a mean concentration curve where Cpax, Tmax and AUC are
preferably less than 1.5 ng/ml, about 12 hours, and less than 50 ngehr/ml,
15  respectively, for a dose of 3g per day (e.g., 1g three times a day), such as is
achieved in the prior art. In a more preferred embodiment, Cy,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 Cpax 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.



Lae (C3B8)3 xH20 where x has a value from3 to 8 from3 to 7, from3 to 6,
preferably from3 to 5 5 nore preferably from3 to 4, nore preferably from

3 to 4.5k y from4 to 5, nost preferably 3.4, bly x
has an av‘gggg(fes%%he of 4; for the preparation of a ne&’%?%ﬁ‘i“?‘}"ﬁﬁ?t he
treatment of hyperphosphataema by admnistration into the gastrointestinal
tract; see e.g., U S Patent No. 5,968,976 which is incorporated herein by

ref erence. The hydration |level of the |anthanum 10 conpound can be neasured
by met hods well known in the art, such as ther mal analysis (TGA). In one
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aspect, the Igenepttgineld:s include di I uent s, binders, and

| ubricants/glidants. It is understood that other agents such as
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The di{uents c f o] S 20
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Cel ut ab), dextardnams(rsmmhm@ t}@egahﬁme)stmalrtmt tsek e. g'l,yUlSNPﬁmd Noe5¢%i8,9961 i ds
(such as Maltrons. or %‘i} anyl ose or glycine. The diluents can be
chosen . from de‘Xb‘Pht‘%§’°°§1°a4t heneige by, seferenen fing diydratign B?‘fe@)IOf the lanthanum
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sul fat e di hydraiabysis (TGA). 2005/ 018651 PCT/ CA2004/ 001563 cal ci um | act at e

trihydrate, hydrolysed starches (such as Endex or Cel utab),

In one aspect, the excipients used in the formulation of the present invention are
suitable for administration to renally impaired patients. In a further aspect, the
15  excipients include diluénts,_ binders, and lubricants/glidants. It is understood that
other égents such as disintegrant, colors, flavors/sweeteners can be added to the

formulation. -

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 sulfaté 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,



dextrose (such as Cerelose), inositol, hydrolyzed cereal solids (such as
Maltrons or Mor-Rex), anylose or glycine. 5 In a further enbodi nent, the
di l uents en fromdextrates, starch, |actose, i rbitol
nicrocrys?g???ﬁgﬁ%gflulose (such as avicel), sucrose baggﬁegypagﬁ?- i nders
(such as Nutab, D -Pac or Sugartab), calciumsulfate dihydrate, cal cium

| actate trihydrate, hydrolysed starches (such as Endex or . Cel utab),
dextrose (such as Cerelose), inositol, or arnylose. 10 In a further

enbodi nent, the diluent is chosen fromdextrates, fiuctose, xylitol,

erythritol, nal tihd It I t,0r C y a
further enbodi ﬁ%ﬁﬁ?ﬁ(tlag&gi ?ﬁéﬂ{aﬁ??’yﬁﬁ gréz(ait %Chkig% ?isofE lﬂééerglsg:r%]gé}?)hent,

| ubri cant/ gl i daextsosar(sudhl asndenelpsé), wsHoje hydrolyzed berealcsudide fsuch an Maltroex anpl e
magnesi um st ear aM:, OIial c, QOl et h%/I.ene glycol, silica, colloidal anhydrous
silica, hydrog@hMURIAMYEPTEOTGYENC. g yceryl behenate or gl yceryl
nonostearate. 20 In a further enbodinent, |ubricant/glidants and

bl endi ng/fl ow agents can be chosen fromfor exanple nmagnesium stearate,
tal c, polyefhyllere fgther dmbaiimenta the diloerits canldie eldsgorfoorn dexitrates, 8tarchn one

aspect the invention is directed,to.a ch bl e rmul atj on conprising: 8 WO

2005/ 018661 PCIRSB0PARBTYS$91oreb BISToRT YOI collRaty ieh o SO0MF SHo%bout

Lant hanum (el emggddaldiiuéntbihdeld [(MRAL 45 Nuldh;, 98i-Pac or Sugartab), calcium sulfate
dihydrate, calcium lactate trihydrate, hydrolysed starches (such as Emdex or

Celutab), dextrose (such as Cerelose), inositol, or amylose.

10
In a further embodiment, the diluent is chosen from dextrates, fructose, xylitol,
erythritol, maltodextrin, dextrose, maltitol, isomalt or glucose.
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, polyethyleéne glycol, silica or

colloidal anhydrous silica

25  Inone aspect the invention is directed to a chewable formulation comprising:



(e.g., dextrates (hydrated)) Blending/flow agent(s)-Lubricant(s) 0.1-6.0
(e.g., colloidal anhydrous silica and/or magnesium stearate) In a further
aspect, t j Lon is directed to a formul ati on conprjsi.ng:

For mul at i gﬁ)%@g@ﬁgﬁge from about to about Lanthanum (iéﬂ?@%egﬁ?“éﬁ%?‘s%- 40
Di [uent(s) 40-80 (e.g., dextrates (hydrated)) Bl ending/flow

agent (s)-Lubricant(s) 0.1-5.0 (e.g., colloidal anhydrous silica and/or.,

magnesi um stearate) In a further aspect, the invention is directed to a

chewabl e fornulation conprising: 10 9 WO 2005/ 018651 PCT/ CA2004/ 001563
Forrmul ati on wt % range from abou

t 0 cabout—tant haﬁur“ﬁ%c.aWwSO
Di luent(s) 30-60 (e.g., dextrat bgolilﬂ@lapg?ed)) Bl endi ng/ f | pW" 721308
agent (s)-Lubricant(s) 0.1-5.0 (p.g., colloidal anhydrous s$ifolfaabout to

about
Lanthanum (elemental) - 5-50
Diluent(s) : 10-90

e.g., dextrates (hydrated))
Blending/flow agent(s)-Lubricant(s) | 0.1-6.0
(e.g., colloidal anhydrous silica
and/or magnesium stearate)

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

5
Formulation wt % range
from about to
about
Lanthanum (elemental) 10-40
Diluent(s) - {40-80
(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 chewable formulation
comprisihg:
10



and/or., magnesium stearate) In a further aspect, the invention is directed
to a fornmulation conprising: Formulation wt %range fromabout to about
Lant hanum (el emental ) 20-30 Diluent(s) 30-50 (e.g., dextrates drated))

Bl endi ng/ WD 86m1( s) - Lubricant(s) 0.1-5.0 (e.g., col IreTdcA20041008H30US
silica and/or., magnesium stearate) 5 In a further aspect, the invention is
directed to a fornulation conprising: Fornmulation wt % range from about to
about Lant hanum (el enmental) 10-30 Diluent(s) 24-60 (e.g., dextrates .
(hydrated)) Bl endingiflow agent(s)-Lubricant(s) 0.1-5.0 (e.g., colloidal
anhydrous silica and/or magnesiumstearate) 10 WO 2005/018651 :
PCT/ CA2004/ 001563 I n a further |dorentlatiothe i nvention is d) we¥ireoge o a
fornul ati on conprising: Formul atji on wt % range from about ﬁg‘m %Bout

out to.
about
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 inventionis 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



Lant hanum (el enental ) 20-30 Diluent(s) 40-60
Bl endi ng/ f | ow agent (s) - Lubri cant (s)

silica

directed to a ¢

about to

col | oi dal

are al so sprinkl abl e when manufactured in a conventional,

(e.g
magnesi um st earate) These formnul ations

R Rbsi01sgInesi um stearate) 5 In a further asp%,cgﬁg%&d]g@,nti onis

ewabl e formul ati on
about Lant hanum (el enmental) 20-27 Diluent(s) 42-58
dextrates (hydrated)) Bl ending/flow agent(s)-Lubricant(s) ‘0.1-4.0
anhydrous silica and/or.,

from

(e.g., dextrates (hydrated))
0.1-5.0 (e.g., colloidal anhydrous
conprising: Formulation w % range

(e.qg.,

10 applicabl e

dosage form e.g.beads, crushed tablets, powder, sieved granules, all are
pal at abl e. For patient s that have a hard tinme chewing tablets, the

formul ation camadurtitee aspent, thddneéhtidhtiodiveckion formalation Eangrisidg:needed.

Tabl ets nay be coated according to nethods well known in the art. 15 11 WO

2005/ 018651 PCT/ CA2004/ 001563

ant i oxi dant,
hydr oqui none
life.

5

10

15

It may be advantageous'to incorporate an

for exanpl e ascorbi
in the formul ati ong

—butytated—hydroxyggisol g0t

St ent i on to enhan?:%e /é)nlhagg? st ¢
from about to
about

Lanthanum (elemental) 20-30

Diluent(s) 40-60

(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 chewable formulation

comprising:

Formulation

wt % range

from about to

about
Lanthanum (elemental) 20-27
Diluent(s) 42-58
(e.g., dextrates (hydrated)) A
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,

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.

11
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5 Alternatively, adm nistration may be conducted in an uninterrupted
regi men; such a reginen my be a long termreginen, e. a per manent

g
regi men. ect the invention is directed to a p i
f or mul at i‘{éﬁzﬁﬁﬁ’é&?gbl et containing an anount of el emn?g?@%%@gﬁsﬁ%

selected from 250 ng, 500ny, 750 10 ng and 1000ng, produced by a process
whi ch conprises the steps of a) dry adm xi ng a | ant hanum conpound and
excipient in a mxer to forma mxture; and b) conpressing the mxture into
tablets using a single punch or rotary tablet 15 nmachine. A typical dosage

for an adult y_ h e.d., 750ng-.3000 dai |l y. The dose can b di vi.ded and
taken with eagﬁ Wg‘ll’e, aq\%fxtagg%w n r}%ﬁcﬁg ,loéf.dal.’t,’ ?thqxgglp?el -??Egrbbce?m&i’day.
Serum pl asma | gt9lated IRyArdd afilRslelo? h§drogBRhY irthel formiafdtisi TRhe Svention 140
phosphate | evel is reached conventionally. Lanthanumis a rare earth el enent

wi th an at oni cenhaneetheisfstosage lifbe properties of |anthanum make this agent a
good candi-date as a useful phosphate binder. It has a high affinity for
bi ndi ng phosphorous and in the formof its carbonate salt, 25 has a | ow

sol ubi ity § hapiteinaiivély daistin@iraicsthhyBé c@litiofedtih @i uninferafidd reiment Bech
phosphate binding_ is independent of pH, it possesses a_|ow toxic potenti al
based on the frEpimen maydegdong on seSimBu o RPCITAARETH EREIMERY t ed ef fects on
serum el ectrolyte concentrations (Hutchison, AJ et al. (1998) Perit. Dial.
Int. 18(Suppl 2): 538. 12 WD 2005/018651 PCT/ CA2004/ 001563 It will be

under st ood t haln érdteaslecabe mventidnois Mirested @na phfthdcbeticall fatinutitionfin a tablet
adm ni stration according to the invention wll vary depending on the

requi rements egntaipingparamaunt of clemgntaklantinmem selegtied dromn 25Q g 80me W0 | be
det erm ned i LG L who will, i
Lo et e B006RE AGTY B0 nH LA LRGP0 L e

alia, consider ctors ons (if any). The
formul ations may if desired incorporate one or nore further active

i ngredi ents. . . .
a) dry admixing a lanthanum compound and excipient in a mixer to form a

mixture; and
b) compressing the mixture into tablets using a single punch or rotary tablet

15 machine.

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, €.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 éddition, 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



In a further enbodi nent, the present invention relates to a veterinary use
of a |anthanum conpound for the treatnent of a non-human aninmal, e.g. a
conpanion 10 animal suffering from hyperphosphaetem a conprising the step
of adm niwWOepIg8&1phar maceuti cal |y acceptabl e anount ofPCa/¢AR004nmnsssn
conpound to such an animal, e.g. a conpanion animal in need of such
treatnent. Oral use of nedicanents by aninmals has been comonly quite
difficult, due to 15 reluctance of the animals to ingest tablets, pills or
medi cat ed food, especially if the drug has an unpl easant taste or odour.
Medi cament when adm nistered orally, for exanple, as tablets,. even when
m xed with habitt will teoofiderstéod nestughet dosagdsep dbsulByodshendinherduratian doft he
treatment either cannot be effected_or nust be plied by force, but only
to a restrict ediministiation a@f@u@angy) ﬁhﬁsrmemlen wil vw@pepgmlmm@rbﬁwsqweesst ent .

There has been C t

conpani on anl?rgplgﬁalﬁ—&ﬁ%x%ﬁ; 2 FIB% Een@qﬁ%enk?‘ﬁé%qg?g%‘é?gh%e@§ e need

for a pal at abl sttendigj }k;eidiﬁnnbhlveteﬁmcmrgeb@n;vﬁc)mnonmnalm condider| facterd i s

speci fical Ig{/i directed to 25 a chewabl e tabl et. conpositign of f]ubendazole
t

that is palt athed as hodpysightmee apd pymetgms (f WYNJ@$HB¥}9t1WH%6@§SITPGr cat
owners typi cal ]&@g%&&qﬂéﬁ%nb)ga@%ﬁ%&&ﬁg Ils into powders. For
er t

exanple, in the erin ndbook by Carlson D.G et al.
(1983, First Edition, Howel| Book House Inc ) 30.this point is enphasized on

t he basis that_ powders rra}IP<e an unpl easant taste ich 13 WD 2005/0 8651
pdB

PCT/ CA2004/ 001!%3 flherpgpbadimeny, dheapicsent pRYaHER FEIAIS tpra Neferinasy “tsﬁ
medi cations Spggtﬁah&xg'éo& olh& Rslatle trefnffit SELRGh-hBman GA }.} hé%‘t

di sgui sed by addi ng r's yeast, cheese or strong
ref erence Wr kadimabsuftesingifros hyperphcsbm:amﬁh eompyisingthentep bf adrmlnis&rmgrad
and 5

l'iquid formul atj ons Ca.n e directly adm ni red to a ca
particularly, RRAFmesrutically p@entéglé,a\ﬂ}qqgt ﬂ&]ﬁ‘ﬂ%‘é‘ﬁé’ﬂ“‘é’ﬁﬂn 1eSugh a8 gRimay m
placed into tRg £8mpariBiHidimal M feBS Bf Such YeaiEALT ON.

Oral use of medicaments by anim'ais has been commonly quite difficult, due to
15 reluctance of the animals to ingest tablets, pills or medicated food, especially if
the drug has an unpleasant taste or odour. Medicament when administered orally,
for example, as tablets,. even when mixed with habitual food, is frequently
rejected by the animal, 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 controlling the intake of phosphates is
conparatively 10 difficult relative to human subjects. It is also notorious
that the WOMS/YB6Snel | (strongly correlated with taste)PGIHCAW4AFE30N
animals is especially acute as conpared with human subjects. Accordingly,
there exists a need for a pal atabl e agent which can be readily used to 15
treat hyper phosphataeni a and control. associ ated hypercal cem a especially in
conpani on ani mal s, including, for exanple dogs and cats. As renal disease is
frequently di agnosed in older cats, inproved nedications for this disease
condition are iar[g)edyltqlermm iFugttierihmore,tih advisgs ehateaedi@ions sjm;%ﬁcraﬂwihteeded

di d tha d b i ni,stered t
o ot g compireRoaR A rEEs Togn san B isesahBy, Abdiag beste Boert fierins: o
hyper phosphat agfdrg. fidhusit. s référeﬁ&swmeﬂsodde%eﬁa(&rrﬁ&etéw&or&té%@@% @&ich0 Whi ch

a. | anthanum conpound |st£a atable in such aninmals permts such conpounds
to be admi ni stableéoaridn llau Jogeulations) can \Wiei direstiye aidalinistsead ngsa Qaasdndng

conponents 25 a strati dures.are n red e rage
Cop oot S > SRR My B T PP B FoafPind BA5 bmoPRR
particul ar, i tmlf@ﬁleQQ@Qmoquﬁfd)&g[lﬁcbohaﬁﬂpﬂ@nt hanum conpounds can be
administered to cats in an amount effective to m tigate hyperphosphat aem a

when in a particulate formfor admxture with food. 30 14 WO 2005/018651
PCT/ CA2004/ 001563 Accordlnﬁ ngrr?ﬁ ﬁ’ c& {)he I nvention.is directed to a
net hod for tredath nad ﬁ%&?‘ﬁ %stBﬂa‘é(f 1€ ﬁ‘b§ﬂmﬁm§ﬂl ?fﬁﬁna@oﬁp?‘f”fl ng the
step of admi ni gifR&ilNghd aqeﬁér@%rm@tewnt@mngwh@mﬂw @@b&s@ﬁawts &mpardtiFglyhanum

conpound to a conpanion animal in need of such treatnent.
10  difficult relative to human subjects. .

It is also notorious that the sense of smell (strongly correlated with taste) of
compani-ori animals is especially acute as compared with human subjects.
Accordingly, there exists a need for a palatable agent which can be readily used to
15 treat hyperphosphataemia and control associated hypercalcemia especially in
companion animals, including, for example dogs and cats. As renal disease is
frequently diagnosed in older cats, improved 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 comi)ound 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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During the dosing reginen, admnistration may be effected once or nore timnes
per day, for exanple once, twice, three or four tinmes per day. Unless

ot herwi se defined, all technical and scientific terns used herein have the
10 sane mwerzoespisssicommonl y under st ood by one of ordi narcTakAdebs/oonseshe art
to which this invention belongs. Al publications, patent applications,
patents, and other references nentioned herein are incorporated: by

reference in their entirety. |In case of conflict, the present
specification, including definitions, will control. In addition, the
mat eri al s,. net hods, and exanples are illustrative only and not 15 intended

to be |imtingAcidrlinglil ihWileh@pest! BanRéntoN, isi dirdcfedoR! b ai&tHlod Hadt treatingski | | ed
in the art can, using the preceding description, utilized the present
i nvention to i P¥perphosphaetesia éma companion gninihicomprisiag dhe step FBFEININSING ar e,

therefore, to [ | t.1im ive of
the rens nder SPHERACesEfty BcafBbR dmohe ot tab S SomBlid Bia bt O o
THE DRAW NGS 2fimabinreed of fhdrdafigenitean concentrati on of |anthanumin serum

(lanthanum given at maxinmally tol erated dose for 72 hours). Figure 2 shows
t he nean cohcentration of inorganic phosphorus in urine. 15 WO 2005/018651

e ot 2o P fing BN e N BN PGy RRRRARAL Wi AN b RNt ©
manuf act uri ng péraaesfor exanple ofices; itwicetreavdl fdureinttisipgr dfye acti ve i ngredi ent

with the excipients foll owed by direct conpression. Mre specifically the
steps are as follows for the 250ng and 500ng Formul ation A tablets:

Unless otherwise defined, all technical and scientific terms used herein have the
10  same meahing as commonly understood by one of ordinary skill in the art to
which this invention belongs. All publications, patent applications, patents, and
o'ther references mentioned herein are incorporated by reference in their entirety.
In case of conflict, the present specification, including definitions, will control. In
addition, the materials, methods, énd examples are ,illustrative. only 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.

15



10 a) Pass the | anthanum carbonate, dextrates and colloidal silicon dioxide
through a screen of at |east 16-nesh into a suitable blender and bl end for
about 20 minutes. b) Pass the talc (optional) and magnegj t hr ough
a 30- mesWVQWEAHShind add to the bl ender and bl end for ﬁ%@?@@qﬁﬁﬁﬁ es. 15
c) Conpress the blend using standard tooling to the target conpression

wei ght. The follow ng tablets were prepared as generally described in the
exanple: 20 Table I A Fornulation A Ingredient 250ng tablet 500ng tabl et
Function Active Ingredient Lanthanum (I111) 477.Ong 954.0ng Active

carbonate hydrate Qther |ngredients Dgxtér%‘gi,ﬁ%s( hydrat ed) 1247. Om 2494.0m
Diluent Colloidal anhydrous 36.0ng 72Z2. nprove silica blend/flow
Purified tal c BRarfplg 160. Ong Lubricant/ Gidant Magnesium stearate 10. Om

20. Om Lubricant TOTAL 1800nmg 3600nmg 16 WO 2005/ 018651 PCT/ CA2004/ 001563
Tabl e 1B For nuPeepamtiomof Lanthanum Cashanate Hyd hewabletablets Az g, $A0mg,

1000mg Tabl et 750 mg and 1000meg).
5

The manufacturing process involves sieving and blending the active ingredient
with the excipients followed by direct compression. More speéiﬁcally 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-rﬁesh into a suitable blender and blend for.
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 ©) Compress the blend using standard tooling to the target compression

weight.

The following tablets were prepared as generally described in the example:

20 Table 1A

Formulation A

Ingredient | 250mg tablet | 500mg tablet | Function |

Active Ingredient

Lanthanum (II1) | 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

v 16



Dosage form Chewabl e Tabl et Chewabl e Tabl et Chewabl e Tabl et Chewabl e Tabl et

Tablet D aneter 13 nmm 18 mm 20 mm 22 mm For nul ati on

Lant hanum 250 ng 500 ny

750 ng 1Q@P 0801864l emental ) Lant hanum 477 ng 954 ng 143dcEa08960198s

carbonate h
(hydr at ed)

A 1. Sever

in plasnma obt gfpedipt designated
random zed pattents anong five Phasell /111
2. 20 17 WO 2Ferml8&mlBPCT/ CA2004/ 001563 Table 2 Study Nunber .Dose Range
of Lant hanum Durati on of Range of Mean

ydr at €'
Col | oi dal

al

stearate Total

Dextrates 533.2 ng 1066.4 ng 1599.6 ng 2132.8 ny

silicon 21.2 ng 42.4 ng 63.6 ng 84.4 ng di oxide
Magnesi um 10.6 ng 21.2 ng 31.8 ng 42.4 ny
m 3126 m 4168 ng Exanple 2 10 Sunmary of Studies conducted with Fornul ation
Studi es Summary The ranges of nean concentrati ons of
15 tine points within severa
studies are sunmarized in Table

ate ht 1042 m 2084

(mg/ day) Treatnent Plasma Lant hanum

(Weeks) Levels (SD), nm 375 - 2250
% | 250 mg Tablet | 500-mg:fablet. | 750 mg Tablet | 1000:mg Tablet

Dosage form Chewable Tablet | Chewable Tablet | Chewable Tablet | Chewable Tablet
Tablet Diameter 13 mm 18 mm 20 mm 22 mm
Formulation | | e
Lanthanum 250 mg 500 mg 750 mg 1000 mg
(elemental)

" Lanthanum 477 mg 954 mg 1431 mg 1908 mg
carbonate hydrate' -

Dextrates 533.2mg 1066.4 mg 1599.6 mg 2132.8 mg
(hydrated) '

Colloidal silicon | 21.2 mg 424 mg 63.6 mg 84.4mg

dioxide

Magnesium 10.6 mg 21.2mg 31.8 mg 424 mg
stearate

_Total Weight 1042mg 2084 mg _ 3126 mg 4168 mg

Example 2
10  Summary of Studies conducted with Formulation A

15

20

1. Several Studies Summary

The ranges of mean concentrations of lanthanum in plasma obtained at designated

studies are summarized in Table 2.

17

time points within several studies in randomized patients among five Phasell/III

| ant hanum
studies in




Dose Titration (Part 1) 4 0.16 (0.31) - 0.69 (0.55) 1 375 - 2250

Mai nt enance Fi xed Dose (Part 2) 4 0.390.37-0.670.98 2 225 - 2250 Fi xed Dose
Levels 6 2) -0.86 (0.91) 3 750 - 3000 Adjust | s 49

0. 38 LO. ?%Q%S/g{%%l 65) 4 .375 - 3000 Dose Titration tﬁﬁgggﬁ%gggyfevel s 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 a Units are ng/gm Conversion to ng/m, multiply plasm
concentrations by 1.054, density of plasma. 5 The ranges and the upper
range val ues of the nmean plasnma | antthanum |l evels are simlar across the
Phasel I /111 studies with the highest nmean |evel at <Ilng/m . The range

val ues were 5|m|arly oW as Lhe values of Cm, that were determned |n
earlier studildableid 2. Thj s study eval uates t he primary and safety
phar macol ogy jaf_a canventional non.

aLc.L.um_auJ.J_thpﬂr
treatment, | gritesiymbetar bpResecRangepl LaptheRya g Dutaiorrint | Rangs t r 8f phie ’hﬁt e
bi ndi hg effidacy of LCis p&adaybd at the rel %’Went zﬁfialseiﬁ‘f“gbf‘ﬁ“ RASHM bHs of
3’ 5 and 7 ud ng alH-Rym urlr oWVl d\, \ g%l}rgi aarFey )lm g\l ht Or S.
In vivo dietgry phosphate C d AW th AH ppat e
(CO) and sevdlamer hydr ochﬁi—ge"gg iR ?BIBYBO 5 9. 18?@'39 9@35
Maintenance Fixed Dose (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.

5 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,« that were determined in

carlier studies.

10 2 This study evaluates the primary and safety pharmacology of a
conventional non-calcium anti-hyperphosphataemia treatment, lanthanum
carbonate (LC).

Methods

15 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

20  urine phosphate excretion as the primary end-point. The potential for unwanted

18



bi nder/ kg/day) in 5/ 6a" nephrectom zed rats are dosed daily for 6 weeks and
using 20 urine phosphate excretion as the primary end-point. The potenti al
for unwanted 18 WD 2005/ 018651 PCT/ CA2004/ 001563 pharmacol ogi cal effects
of LC onWENMOSBBER ovascul ar, respiratory and G  syst effsl/FA20¢/80156% ed i n
mce, rats and dogs at doses up to 2000 ng/kg/day. Results 5 In vitro, LC
is equipotent with AH and significantly nore potent than CC or cal cium
acetate. LCis nost effective (97.5% phosphate bound) at pH 3, but also has
good efficacy at pH5 and 7. In 516th nephrectom zed rats, LCis equipotent
with AH and signifi cant.;;i more potent than CC or SH at reducing wurinary
phosphat e excﬂgﬂlmmipl%l reffectsv of e kary Q@Y S,drardipvesoutans pespiratory raadngli n” 10

this nodel. At _doses to 200 / Kk c no dir ef f.e on serum

cal cium vitanth D bsreq%ﬂﬂ?ﬁdé%ﬁgggéta%ﬁ%&(ﬁ\r}gaggsﬁﬁa{? %@%p&&g&a& actions on
cardi ovascul ar, respiratory or G systens in mce, rats or dogs. No acute or
|l ong- termeffects on CNS function occur in mce or dogs in lrwin and .
neur ot oxi ci t y Resefseens. LC has no pro- or anti-convul sive activity and no
effects oncl oconot .15 j VitV ] Ne Thi dy;.indic LCis a
sel ective gnd pot e% vf)t odsL;a)(fi«ifjt %quéﬁ/or% erW%WRP hargii sﬁgﬁé?ax%}p’@grgcp?%gﬂgapﬁ% num

hydr oxi de and g daRywrpeté&stel al.C fiomosdefiictioe (SRS%t phosplaiterBewid)gy pH2S) bt Thi s
preclinical study is conducted to investigate t | ong-termtoxicity of

conventional |2&t hameeed sfiiesentat RO andih hdasd/6 2 mephigglomizegh sty b€ iipl e- dose

oral and iv taoxigl Hdi i t L ] ce, supto
2000 g/ kg/ daygé{"g’é’&éﬁt ?fk}‘ Q‘?ﬁf}}r‘r\%ﬁ%‘g@é‘hg}’ q"i‘%ﬁ@@ Thar® E‘g: ?@?ﬁﬁ Feﬁgﬁﬁg/ day
(iv). Plasma higna8yphssphite expretion, 24 sé3flivei markeit bO8Rtary phosphate binding in

10 this model. At doses up to 2000 mg/kg, LC has no direct effects on serum

calcium, vitamin D or PTH levels and no adverse pharmacological actions on
cardiovascular, respiratory or GI systems in mice, rats or dogs. No acute or long-
term effects on CNS function occur in mice or dogs in Irwin and neurotoxicity
screens. LC has no pro- or anti-convulsive activity and no effects on locomotor

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
t.i.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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dialysis patients. The studies range in duration up to 1 year in dogs and 2
years (life-time exposure) in rodents. Studies in 5/6a nephrectom zed rats
eval uat i,nfluence of renal inpairnment on the tgx%iEl ile. The
St i os WO eS| 01ban: T 2004/ 001563 (G GABVRERS. ot e
ECG opht hal noscopy, haemat ol ogy, urinanalysis, serum chem stry, plasma and
ti ssue LC exposure, and hi stopat hol ogi cal exam nation of over 40 tissues.
Ful | prograns to assess genetic toxicity, reproduction toxicity and
carcinogenicity are also conducted. 5 Results LCis very well tolerated,

with no effecis.: ranc r ryl ip, the |ife-ti st udi es.
Adapti ve chanélgggﬁnﬂgﬁsgﬁre gtg’egtc Cgt@r%ﬁaﬁc}llurﬂ{’sr?g 3. P(%)ésﬁzért(\)/lfa)gy’i ﬁ‘%aagéfs’?‘s’a?e The onl y
,findings at theplistoy,glastusasl tifsae L. Cretposimepaid Ridtop@thokigidal Exantination dfave

conpar abl e tissue exposure to normal rats, and also tolerate, LC very well.
Hi st onor phonme?Ys 40etiesies KBl uPEAMS P 26358S GPRatict topisiy, rRRAuctQn toxgitys

indirect effe H%Fm Q) drd afsl due to phosphate depl etion caused by
excessive di e%‘f@aﬁ)ﬂpn |§%8Jadfrgﬁll gﬁ&l osc%g'. Lant hanum i.s not genotoxic or

carcinoger c, and does not adversely affect any stage of reproduction. 15 4.
This study is_conducted to conpare conventional |anthanum carbonate (LC)
with other th8fs#ffes (calciumor alum numsalts, or sevel aner

hydrochl ori de). 20 1o 1Stoher ERT | £ o I, g€ He-label,'
paral | el -group tri Iépb sj(;orgé’i g{élsl tg?ergt (T’WEH(;! %d \(/\?/e‘ﬂle3 t‘gv\%nsﬁ%ﬁ?‘ﬂ?pecré’l %&’,V&a %} week
titrati on phaseviaadimtHeolifg-timestadigi nAdaptive chphigesdn thie modiing sisnash {adt ent s
W th serum phosphorus > 5.9 /d > 1.9 /L ecei ye ei r LC
(375- 3000 mg / al?is;%rvgpg\ﬁé}ﬂgé) are tgg onl'y ,gndings atni';ED orzll (Eoses. ﬁats w1tt ?mpalﬁred
10  renal function have comparable tissue exposure to normal rats, and also tolerate

LC very well. Histomorphometry reveals no potential for direct bone toxicity.

Some indirect effects on mineralization are due to phosphate depletion caused by

excessive dietary binding at high doses. Lanthanum is not genotoxic or

carcinogenic, and does not adversely affect any stage of reproduction.

15
4, This 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



25 |l anthanum) or their pre-study phosphate binder. The primary aimof the
study is to evaI uate safety and tolerability over 2 years. The main

ef fi cacy_endpo is control of serum phosphorus S 5. /dL. 20 WD

2005/ 018¥¥X2 18@&004/ 001563 Results In total, 647 pal’?r%ﬁt*%""f‘/é@éﬁ/e LC and
642 receive standard therapy (calcium agents: 78% sevel aner: 16% . Average
total treatnent exposure is higher with standard therapy than with LC
(422.2 258.5 vs. 304.1 f 253.8 days). 5 Treatnent-energent adverse events
occur with greater frequency in the standard therapy group than the LC
group included hypercalcema (10.4 vs. 3.49%, diarrhea (27.4 vs. 19.8%,
abdom nal pai #e@d@ 9 vs. 14.1% and dyspepsia (14.8 vs. 8.2%. Serious

adverse events arelﬁtl Ealm&ﬁ I}‘{t’kg yF%cetlv Lée 48&2&a %ewgrﬁgﬁﬁ&tt%&% p (65.4

vs. 51.0% . However, e"Conpl i CAt &¢ rence

in-treat ment odbeian Sodnes: VIBOR gavelanm Fa%ﬁmdeaagehwmrwaﬁﬁanmpowéysl ow
t hroughout treat ment (nmean | evel grtions of

patients in bd CQWWMW@@PPEM\Y@%Z ﬁ§5§(§n‘t3r %¢4 Eér SA¢ d8¥)nt enance
{her any (48, 3t GERE SLIERERN W peicP kRl e i S 31

| east as wel | rate er curren hosp over | ong
term and exhrt]h)artqsy sgrasnli ahiancttd dar\group mra:rlmteal hypuyceﬂeahum @belswhatset%)ont rol
over a 2-year period are the efficacy, safety and

5. Thi soét ngdg (o]0) o
tolerability SHardwAKRhHivEnaY-8%00ahdomi D¥hadel %) eyd mpﬁp%&%‘bi% of
cal ci um car bonat ) r I I | al .
Met hods Aft er%a%f( /?)C ‘J'l?i\/(\)/g%kﬂ\[/ava'c"jrgﬁ1 &/@ﬁgearr?%g% r’f?gﬁo eﬁé};{s |"g%g%t% Fagg?g wth
25 hyper phos ptizhinesmit egrc(tque(rﬁjm pshdslrﬂ%) uHoWeﬂerBﬂnsrrmlhkdly EdSbe cmybﬂl:dtéd hy e
randomi zed to r egﬂ ve LC (375-3000" céa%/ | ant hanurp %221 g 1500-
the difterence in treatment exposure etween groups lasma lanthafium remain :
very low throughout treatment (mean level: 0.5-0.6 ng/mL). Similar proportions
of patients in both groups have effective phosphorus control during maintenance

therapy (46.3% vs. 41.3%; standard therapy vs. LC at 2 years).

15 LC is at least as well tolerated 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 [5I.6 mg/dL]) are
randomized to receive LC (375-3000 mg/day lanthanum; n = 533) or CC (1500~
9000 mg/da); 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

21



9000 ny/day calcium n = 267). Patients are then titrated to a mai ntenance
dose of either drug that provides optinmal phosphate control (serum
phosphor mmol /L) within 5 weeks. Both LC- and AN atients
who havewg%mor%/g &4 21 WD 2005/ 018651 PCT/ CA2004/ 00156§%$3ﬁ%;0§ 5% phor us
| evel s after titration receive maintenance treatnent for 20 weeks nore.
Results 5 Control of serum phosphorus |levels is achieved in simlar
proportions of. patients treated with LC and CC (Wek 9: 67.9% vs. 65.8%
Week 25: 65.8%vs. 63.9%. LCis associated with a significantly greater

TRt L e s R R A T S A

vs. -1.26 nmoladekgmorel0 Pl asma | evel s of | anthanum are very | ow t hroughout
treatment with LC. 0.49 ng/nlL at the highest |anthanum dose adm ni stered at
Week 25. Adverse events are generally mld or noderate in severity,
occurring in Hes:]l%’ of patients receiving LC and 79.8% of patients receiving
CC. Hypercal caema occurs substantially nore frequently in-patients

recei ving €C (20. 2%ontopAE&UmVLid3phokls Ivelsds aelieved Mmosimilaf Propdftions 6f Shows
equi val ent efficacy to CC.in controll igegrserum phosphorus in gati ents with
end- st age r enptients traaed with LG angd CC (Weekr%idP% w1 4-8V0 Baek 25; 6X8%fvs.

hyper cal caem n . s Thi S &t ) s f - nont h,
open- | abel ex{% é‘tr?gf ()n%g% ‘%gssg’rC lé‘?/-"{aoﬁ'étﬁé %[ﬁ&@%r%%%&zé%%cqs% r%.“c%afé@‘fﬁi’g
conparing conyphsdphofidl produotithdh CCadtoWeeR ¢ #+hemat.e- K $inmald/1I¥ Pheds00By! | owi ng

6 nmonths of random zed treatnent in the initial trial, patients
and a numerically greater decrease at Week 25 (-1.59 vs. —1.26 mmol2/L2).
10  Plasma levels of lanthanum are very low throughout treatment with LC: 0.49
ng/mL at the highest lanthanum dose administered at Week 25. Adverse events
are generally mild or moderate in severity, occurring in 77.7% of patients
receiving LC and 79.8% of patients receiving CC. Hypercalcaemia occurs
substa.ntially more frequently in patients receiving CC (20.2%) compared with

15  those receiving LC (0.4%).

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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who receive CC for 6 nonths are switched to a 5-week titration with LC

(CC LC group) to control serum phosphorus at < 1.8 mmol /L (5.6 ng/dL).
Those wh b Mt bl y receive LC in the random zed tri al i receive
LC at thgy(r)h@(g%gﬁltsgbl i shed mai ntenance dose (LC/LC gr oug;%e{tt)ﬁzgq&%{)#sg%t ment
duration, 49 weeks). 22 WD 2005/018651 PCT/ CA2004/ 001563 Results In total,
518 patients entered the extension study: 185 in the COLC group and 333 in
the LC/LC group. Overall, 375 patients (72.4% conpleted the study: 5 113
(61.19% in the CCLC group and 262 (78.7% in the LC/LC group. Serum
phosphorus | evels are nmaintained at around 1.8 mml/L (5.6 ng/dL) in both
groups over 24 weeks: nean endpoint values were 1.76 nmmol /L in the LCLC
group and 1. 8Restm®! /L in the CCLC group. At the end of the extension
period, serum phosphorus is controlled in 63.3% of the LC/LC group,

conpared with 10 58 tgt.c¥18tpatientsenteregrtbe pxtensien sfydy: BSrimthe CC/LC group

t reat nent - ene fr t | fonal il

conai dered t R INELTR.C BT QR 325 ROUI CRAAT o Plee g 2837, o
patients and BB%60{1%) n ke CCALgBup aty P62 ¢78.CR)lis tRpLEeAde graipe Separt ed by
0.3% of patients in the LG/ LC group and 2.7%of patients in_the CC LC
group. 15 LC Rhospkqrps deyels arcomaintaingt ploaiond k& mmolb (St meydlar in betht 1

year. The re i NC . y, : ] \ [ ort-term
ITais s Aol g ACHRER: Sncal BbGR RAILEWRREE Y RmMIL i e LE/BEOL 1 B
a | ar ge- scal egroupand M83admol/Lyinalie CCII20 group. tAtehethidof theadxtgnsioh pegjed]
treatment with conventional | anthanum carbo ateﬁh&%a: or cal cium carbonat e

:
(CO) on bone {FEMArRIOSPROTNEY FAHRled an Edrighiof the aFIPUP-cCqTBRA ehpath
under goi ngy hagyyli g ¥l ©COILCCHLp.NUPHS most common treatment-emergent adverse

events are gastrointestinal, while those considered to be related to study treatment
are reported by 17% of LC/LC patients and 31% of CC/LC patients.

Hypercalcemic episodes are reported by 0.3% of patients in the LC/LC group and
2.7% of patients in the CC/LC group. '
15
LC is well tolerated and effective for é 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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anbul atory peritoneal dialysis are random zed (1:1) to receive either LC (up
to .3750 ng/day |anthanum n = 49) or CC (up to 9000 ngy/day calcium n =

49) for wolhowgslss: Safety anal yses include adverse evergsycXiob@boi§dzgns and
pl asma | anthanum Efficacy assessnents include serum phosphorus and

parathyroid 30 hornone (PTH). 23 WD 2005/018651 PCT/ CA2004/ 001563 Results
All 98 patients were included in the intent-to-treat efficacy and safety
popul ati on. A Adverse-event profiles were simlar with LC and CC, but 5
hypercal cem c events (serum calcium> 2.65 mmol /L) were nuch | ess frequent
with LC (6% than wth CC (35% . There were no clinically relevant changes
in vital signs during LC or CC therapy. Plasma | anthanum | evels were
simlar in thResult& and CC-treated patients (range, 0.31-0.11 ng/nL) at

basel i ne, and were her. in LC-tr d. patients (< 5 ng/ t han
in CC-treated pati ‘éHtéSgPéﬁ“FmﬁO"eEe G“‘g'ﬁ‘ieﬁgV‘n‘I?’f lafenéFﬂiB'S‘itn?t%"ﬁ %‘?d;g?ﬁ?t hanum
reached st eady, r?%ia%foﬁ e&abéfsé-evén'ﬂegro%tléé%ér@ kit aEe%ﬁd nlﬁ@t Lt &C, 319& was

simlar betwee eks 8 and provi ded si contfol of serum
phosphor ush Bamtqahemmamer(ts $idrum aalegsn >W2.68 mmalZL) were thushdess. fisquent. 52

mol /L, and end alues 0.47 _and I/LW|th LC
and CC, respe\i’i gﬁy)sg}aﬂrﬁ' %&éﬁﬁ% nERfre perepg aft ’éw%hf FF??_ gqs 1§/‘ear but
decreased w tﬁta@@xg&@uﬁﬂ&@f &%C%&@p)ﬁm@hﬂaﬁaﬂ%ﬁﬁurﬁ rhersaiad sﬁ‘zﬂfh:%ﬁ‘

equi val ent efficacy but wth a greatly reduced risk of hyper cal cem a

over 1 year okCt apdt GEriteated Apatientsofrhuge, |0cHgOt1dr ng/stl) datebaseline | andgwerel C
therapy did

t res ccu ion, 8. Thjs study
eval uat ed t he 5?‘? leiéty“a%ﬁg B%f%’?@(g‘?oi?ﬁﬂ?ﬁ%%g‘i' n’:#‘ﬁiﬁ‘? P&‘é“r‘g%@t e (LO)
in an ethy c LooeagmiQnitlealipaint. PlasthaMrthauRy R4tKEddedd9Ostdte eaﬂﬁm flrnum ver e
eval uated. These hi Iglher strength tablets could reduce overall pill

study in LC-treated patlents and was similar between Weeks 8 and 52. LC and
CC provided similar control of serum phosphorus. Baseline mean (= SD) values
were 1.72 % 0.39 and 1.87 £ 0.52 mmol/L, and endpoint values were 1.79 £+ 0.47
and 1.65 £ 0.54 mmol/L with LC and CC, respectively. Serum PTH remained

15 stable with LC over 1 year, but decreased with CC.

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 sthdy 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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25 burden - an inportant issue affecting patient conpliance. Methods The
study conprised 3 parts: a 1- to 3-week screening and washout phase, a
4- week, 5 , dose-titration phase with LC, and

doubl e- b‘??%g?é/@g@rlrai nt enance phase in which patients mgfg?df%ﬁ%%lsz%d (1:1)
to receive LC or 24 WD 2005/018651 PCT/ CA2004/ 001563 pl acebo. LC was
adm ni stered as chewabl e tablets providing 250 or 500 ng |anthanum Male
and femal e haenodi al ysis patients were included who had serum phosphorus
levels > 5.6 ng/dL (1.8 mmol /L) foll owi ng washout of their previous

phosphat e bi Lhe T LQldied 403, ' : - pri figacy

endpoint 5 \I\&g&e%% ggr&%%ﬁ%@%d@%&s& eve a%getbkag%%é’ r%;'{ig?lgeiﬁé%/ Sagerbgof

doubl e- bl i nd ladth&mirividle and €engale hiemhodidlysiepatienphwéap itdludedtwhohdd @Srumg/ dL (1. 8

mol /L) was the main- secondary efficacy engpoi nt. OQther secaondary efficacy
° P

measur es i ncinbaarhorysievels 3136 aighil €8 mmeldodpiewing washpwplitheir previoNs and I
oo _ , ! ; | |
The sarety. ahohalobfiBaCThe Blg oBIRS fof ByfintiTrhe BAGREY BfSPERBUEY, | PVE ©

adver se egentwasatid véruml phogphsnat leeelc bbtaieddyt thesldst waekl obidoahieblindl and
haemat ol ogi cal screens were_ al so undertaken, and pl asrrg | evel s of | ant hanum
(8ol

ver e neasur edreainetghagontbokserum phospheBisdp <o%6 agidls Rogs the an

i mportant conpl:i ' Folgf=Tela) ' ' |

si gni ficant g%#%ﬁ%%?ﬁ%%#é Q%ﬁﬁ)ﬁﬁﬁhum %gse hf’)@%@fg‘%ﬁﬁﬂ@hﬁg‘%e been
associ at ed withéplodihe of serumi physphotushdurmgttitasion sahdesgtnino patachyeoid Hormone,
difficulties o{,RCD. Thi s stud s designhed to d nstrate. the. | ack of
simlar toxi CRIGNmAndcealcium; X JHhesphogyy REaduch teXelsohae s2iehopnd deleraBility o ppar e

its | ongqper @r@ﬁl{e%?g%? R {08 ;A%Hlohﬂ&%gg of adgg}st‘é ieUéHt§§x’im%ts%n§ %Qa_ch 20

Met hods I'n total, patients re random z o treatnent elther LC
(n = 49) study visit. Full biochemical and haematological screens were also undertaken,

and plasma levels of lanthanum were measured throughout the study.

9. Renal osteodystrophy (ROD) is an important complication of
15 hyperphosphataemia, associated with significant patient morbidity. Aluminum-
based phosphaie binders have been associated with bone toxicity and have thus
added to the existing difficulties of ROD. 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
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or CC (n = 49) for 1 year. Tetracycline-I|abel ed bone bi opsies were taken at
baseline and after 1 year of open-|abel treatnment, and full histonorphonetry

25 anal yyas006higesied. Bone al kal i ne phosphat ase act i vi pygT/R@RA8003/061463
parathyroid hornone (PTH) and calcitriol |evels were also nmeasured. Results

Bone bi opsies frombaseline and following 1 year of treatnment were 30
available from33 LC- and 30 CC-treated patients. Neither group denonstrated
25 WO 2005/ 018651 PCT/ CA2004/ 001563 al uminum|li ke bone toxicity. After 1
year, 5/7 LG and 3/7 CC-treated patients wth osteomal acia or adynam c

bone at basel jligimandiké/bonk boxigit Bt& Cyedr! SAt ED- aRdBIE OCStr¥dtéd patients

hi gh-turnover ROD at baseline had evolved away fromthese severe types of
ROD. Only onewghtosteamalagiat dready@amgicchope at baseline, taodiad/ HECadpd 3ifi €Chigateds vs.

ix in the CC - i.gni fi L diff inb | kal i

hosphat ase. sReieDi vk Bk utiplfy ROPE s ety ave el bRt rorh et Befent
groups or at tyEB@ofJR@D?fOr{l 8né patibnt ivehe [T ERNp ROdIvePeSWHRIEAdrlafNEbéne €MaI Ned
stable in the LC group, ereas reductions were seen in the CC group, with

a greater YvarVvatsivom the Cdagraup.arhpee wWete my gignifiopabdifferénges & bopeaalkalines -

treated with LC shaowed reater ev t.i.0n fromth re severe types
of RCD corrpfar.g}_1 Sﬁﬁaﬁs“’é&g{’ﬁ@%{’ ?%er%rgtcgfg#pgﬂeﬁq%@?m%%ﬁg%qaﬁpg&groulgg Rgatst at us
showed no si gitiefdndaTith€ baagEvs. baddint). Seiuesl PTH Jev8ls Sembived SRVl iRaheLr e have
an advant age over conventional phosphate binders when 15 treating ROD. The

precedi ng exagioupswherasoredpetinng teae sgentin dherCCagroum eidls 3 grsates Mgsiatianm ng t he
generically o?agp ifically described reactants and/or operating conditions
of the inventi or those used in the preceding exanples. 20°

10

Over 1 year, dialysis patients treated with LC showed a greater evolution away
from the more severe types of ROD compared with CC-treated patients. Other
parameters of bone status showed no significant change in LC-treated patients. LC
may therefore have an advantage over conventional phdsphate binders when

15  treating ROD.

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 spirft
and scope thereof, can make various changes and modifications of the invention

to adapt it to various usages and conditions.
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From the foregoing description, one skilled in the art can easily ascertain
the essential characteristics of this invention and, w thout departing from
the spirit and scope thereof, can make various changes and nodifications of
the invention to adapt it to various usages and conditions. 26 What is
clainmed is: 1. A chewable lanthanumfornulation in a tablet conprising a
pharmaceutically effective amount of a | ant hanum conpound and at | east one
chewabl e pharnaceutically acceptable excipient. 2. The chewabl e fornul ation
of cl ai m 1 wharietlninsediist t abl et contains nore than about 200ngy of el enental

| ant hanum 3. The chewabl e formulation of claim| wherein said tabl et
contains nore than about 250ng of elenental |anthanum 4. The chewabl e
formul ati on.f caévadbia lantha@une ifornsidution timhl ablet oormhpristig alpharima2ddicallyof

el ement al Ithhanunl 5. The hqyable fornuéat%ﬁg of claim!]l mh%[ein sai d
tabl et cont@ieHES NP Thah Apdtihanyno PR ePléhrefit 4725 SHENSMUYRP%6. The
chewabl e f gyhammasdutiodllyQkcaptadlekdipiéfter ei n sai d tabl et contains about 500 ng of
el emental |anthanum 7. The chewable formulation of claiml| wherein said
tabl et contains nore than about 750 ng of elenental |anthanum 8 The

chewabl e f or mu¢ akew@ble FbrmfalaBibMoflcBeT Ghéteindhid tibdddlcoitaigOMbRIthe adb@ut 750 ng of
el emental | anthanum 9. The chewable fornulation of claim1 wherein said

tabl et cont?PMe ohglemenitlanthapit 1000 ng of el emental |anthanum 10. The
chewabl e fornulation of claiml| wherein said tablet contains about 1000 ng
of elenental |anthanum 11. The chewabl e fornmul ation of claim1l wherein said
t abl et cont3ailhg chemvahle Aermudatiopof claim 1 wherein said tablet contains more than about

250mg of elemental lanthanum.

4. The chewable formulation of claim 1 wherein said tablet contains about 250mg of

elemental lanthanum.

5. The chewable formulation of claim 1 wherein said tablet contains more than about

500 mg of elemental lanthanum.

6. The chewable formulation of claim 1 wherein said tablet contains about 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 chewable formulation of claim 1 wherein said tablet contains about 750 mg of

elemental lanthanum.

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 about 200

mg of elemental lanthanum to about 1000mg.
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ng of elenental |anthanumto about | 000ng. 27 12, The chewabl e fornul ation
according to any one of clains | to |l | wherein said |anthanum conpound is
| ant hanum car bonate. 13. The chewabl e formul ati on according to any one of
claimse 1 to |l | wherein said |anthanum conpound is | anthanum carbonate of
the general fornula: Lae (C03)3 xH20 where x has a value from3 to 8. 14.
The chewabl e formul ation of claim13 wherein x has a value from3 to 6. 15.
The chewabl e formul ati on of claim 13 wherein x has a value from3 to 5. 16.
The chewabl e formulation of claim13 wherein x has a value from4 to 5. 17.

The chewabl e faormyl ation of claim1l wherein the excipjent js .chasen fromthe
group consi3?{ﬁ5ﬂ§?wﬂﬂ?3EWP?“%h&”B%%ﬁdPﬁBYPP%&EPG%FHCQnﬂ A %ﬂ?§l§18 The
chewabl e f ongiHaddirh 6smgfuné isdirthahdmslrdsmited Whi ch conprises at |east one

di luant selected fromthe group consisting of dextrates, corn syrup,

ol i gosacchari de, isonaltooligosaccharide, glucose, |ycasin, xylitol

:c actitol, el’llyt'hlie: &lﬁbval?lé’ﬂfcﬂﬂliutaﬁbn accbﬁi@fg&btalﬁﬁi ®ne ppuylflexlt tlfooslewhdaxtsﬁiag_, slt arch,
ruct ose, ito mal t odextrin tito i SO act ose, sorbitol,

ni crocryst al Wﬂ%we@?'Plaﬂuagﬁaf&%wagérlbﬂ%éﬁﬂmae%%fm%er s, confectioner's
sugar, calciumsulfate dlhydrate L& atohugpjoact at e trlhydrate, hydr ol ysed
starches, dextrose inaositol drolyzed cereal solids, anylose and gl ycine.
19. The cheWﬁBFéjPB?HﬂP%?WBﬁt%g claim 17 wherein which conprises at |east
one diluant selected fromthe group consisting of dextrates, starch,

| act ose, mannit ol sorbitol, m.crocrystalline cellul ose, sucrose based

di | uent - bi ndérEhe cheyyb @cft’i"é}ﬂ*éwn@fc%‘ﬁglérw}‘e&%ﬂ € hagdvalve framed @idhydr at e, cal ci um
| actate tri hydrate, hydrolysed starches, dextrose, inositol, hydrolyzed
cereal solids | ose and gl ycine. 28 20 The chewabl e fornulatlon of claim
17 whi ch cor%é*r?@émée%blelfé‘a‘é‘{latﬁﬁéfﬂﬁlmﬂémher@éﬁ‘ basragglue fi9m X Me- gr oup consi sting
of diluents can be chosen from dextrates, starch,

16. The chewable formulation of claim 13 wherein x has a value from 4 to 5.

17. The chewable formulation of claim 1 wherein the excipient is chosen from the

group consisting of diluents and blending flow-lubricant agents.

1. The chewable formulation of claim 17 wherein which comprises at least one
diluant selected from the group consisting of dextrates, corn syrup, oligosaccharide,
isomaltooligosaccharide, glucose, lycasin, xylitol, lactitol, erythritol, mannitol,
isomaltose, polydextrose, dextrin, starch, fructose, xylitol, maltodextrin, maltitol,
isomalt, 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.

19. The chewable formulation of claim 17 wherein which comprises at least one
diluant selected from the group consisting of dextrates, starch, lactose, mannitol,
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.
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| actose, mannitol, sorbitol, mcrocrystalline cellul ose, sucrose based

di l uent-binders, calciumsulfate dihydrate, calciumlactate trihydrate,
hydr ol ysed starches, dextrose, inositol, and anylose. 21. The chewabl e
formul ation of claim 17 which conprises at |east one diluant selected from
the group consisting of dextrates, fructose, xylitol, erythritol,

mal t odextrin, dextrose, nmaltitol, isomalt and glucose. 22. The chewabl e
formulation of claim 17 wherein the diluent is dextrates. 23. The chewabl e

for ot | on AESRElhBGAL FNGAAP Pl By Lol SBaCORDIISRE |

dextrates as a diluent 1 n an rmunt roma out
based on t hreletted &lomvibe ghoup ebnsidting ioh dlwediseat be cliosen Trhm dvhemsblsfercmor mul ati on

according to i e e an anount
from aboat 269t Forandet *hlet STHEk R AELRCS AR Rusel] ditiEflihs O 21

i ngr edi ent s. cakium Filéate Hibydrhte ocdl @umibcté odlyér@tyohyaﬂroigsedcstamtlas ndextBoswhl ch
conpri ses den)ﬁ})dt%f %?dt‘%@l%otdl | uent in an anmount from about 10% to about 90%

by wei ght base wei ght of all ingredients. 26. The chewabl e
formul ati on accordl ng to any one of clai ms 1 to 11 which conprises

dextrates as, a ent r apout 40% t o about 809% by wei ght
based on the to ﬁlﬁe%ble E?mg%a?%ﬂ 0 °lal eg] RO# S CODPISeT &51‘ ‘e Wb Klaf’%rrml ation
accordi ng t csetzbtad nfrdii vﬂal (gi‘oupocmllslsm@s odeckdxtrat’eesfraﬁosa, )dhtouelatythriml,an anount

from about 40‘V t.0 ab out 80% ed on the total weight of all
i ngr edi ent s. mafpdexiiin, Sﬁ%%magt}{?loﬂs%‘ﬂ%] %“B& “Y€cording to claim13 which
conpri ses dextrates as a d| | uent in an anmount from about 40%to about 80%

by wei ght b g.go t” i ght of all rergl 29 29. The chewabl e
formul at i onaz}c er‘gﬁe‘ﬁ Ei? "2h t‘%\,%"%‘fméfaf‘%mthe u ‘ﬂ/dr%f‘téaﬁ Sconpri ses
dextrates as a diluent in an anmount from about 30%to about 60% by wei ght
based on 23. The chewable formulation according to any one of claims 1 to 11 which comprises

dextrates as a diluent in an amount from about 10% to about 90% by weight based on

the total weight of all ingredients.

24. The chewable formulation according to claim 12 which comprises dextrates as a
diluent in an amount from about 10% to about 90% by weight based on the total

weight of all ingredients.

25. The chewable formulation according to claim 13 which comprises dextrates as a
diluent in an amount from about 10% to about 90% by weight based on the total

weight of all ingredients.

26. 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.

27. 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.

28. The chewable formulation according to claim 13 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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the total weight of all ingredients. 30. The chewabl e formul ati on according
to claim 12 which conprises dextrates as a diluent in an anpount from about
30% to about 60% by wei ght based on the total weight of all ingredients.

31. The chewabl e formul ati on according to claim 13 which conprises dextrates
as a diluent in an amount from about 30%to about 60% by wei ght based on
the total weight of all ingredients. 32. The chewabl e formul ati on accordi ng
to any one of clainms Ito 11 which conprises dextrates as a diluent in an
anount from about 40%to about 60% by wei ght based on the total weight of
all ingredient 3. The chewabl e fornul ation.accordi 0, claim12 which
compr | see. et Pl el e Forte Bond pf REAFPS b b o Banour 60v%
by wei ght badertlateastadilutmti@bn anigingfom aboud BO% ite goatl6d2a bg weidht basédsonc hewabl e
formul ati on according to.claim13 which conprises dextrates as a diluent in
an anount frtg?’rﬁ’ga&&'ﬁ USR8t 60% by wei ght based on the total weight
of all ingredients. 35. The chewable fornulation of claim 17 which conprises

bl ending flo ent s- ricating agents selected fromth roup consi sting
ot “agnast units b Fisvabled Simiton Gk R o JBATh e it
anhydrous sidiive@, in iyidinuen aba chbv@BBLAR gbodi b@6 byowdigiarpakedoahegabial and

gl yceryl nnnostearg}e. gﬁ. A pharmaceutical fornulation in a tablet or in a
powder  conpr VEeHGT all ingisdiefSceuti cal |y effecti ve anount of a | anthanum
conpound produced by a process which conprises the steps of : a. powder

bl endi ng the_ | ant hanum co und and at | east _one har maceutical ly

accept abl e eXdcilpf ehwaplg fgﬁﬁﬁ%&l@? a‘E‘iS?rq‘“Eﬂ%“ia“l'ﬁ 13t whigh g‘t??pr@?f xuHeidiet bl endi ng

t he | ant hanudnuemniA Qs N AR frEx CAbBMEINS to SHTP 63 Yy Jeibfibasddesitithe i 1o

conmbination into a slug material or roller conpacting the resulting
weight of all ingredients.

32. 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 based on

the total weight of all ingredients.

33. The chewable 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.

34. 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.

35. The chewable formulation of claim 17 which comprises blending flow agents-
lubricating agents selected from the group consisting of magnesium stearate, talc,
polyethylene glycol, silica, colloidal anhydrous silica, hydrogenated vegetable oils,

glyceryl behenate and glyceryl monostearate.

36. 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 :

a. powder blending the lanthanum compound and at least one

pharmaceutically acceptable excipient in a mixer to form a mixture; or
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conbination into a strand material, and mlling the prepared material into a
free flowng mxture; and c. conpressing the mxture into a tablet or filing
up the resulting mxture in a appropriate container. 37. A pharnaceuti cal
formulation in a tablet or in a powder conprising a pharmaceutically
effective anount of a | anthanum conpound produced by a process which

conpri ses the steps of conpressing the |anthanum conpound into a slug
material or roller conpacting into a strand nmaterial, and mlling the
prepared materi alp. ppwld? bienliihg eheflhNintg cBRp&Int ahd exchentd) tamstesdmg et h
excipients, the resulting conbipation is conpressed into a tﬁﬁl,et or filing
up the resulting rﬁﬁ“hij‘l%r@%bﬁlaﬁorhﬁﬁ?r BpiPe getsrigherirgllgfsompactiae the wsiltings ceut i cal
fornulation in a @hswakdeLintah seind R4l Sind GniRin iRy praget ing@tidlVinto&f f ecti ve
anount of a | ant hanym ¢conpound produced by a process which conprises the
steps of: a. powd&s HoMEINXBIE A% | ant hanum conpound and at | east one

phar maceutical |y acsspealeheniinié fitd a taBleBorfilihgluptiR: deQiliganittud Wra; and b.
conpressing the mxture intog a tablet. 39. A matﬁod for treating

hyper phosphat aeni 3RPRSHHE FEIHYTadmi ni stering a therapeutically effective
anount of a | anthanum fornul ati on according to any one of clains 1 to 38 to
a patient in need of thereof. 40. The use of a therapeutically effective
anount of a 17ard hehsimacewicali fermudation gigc dr @blplg of dnamyPYier sPmplidipgs | to 38

for treati ng,hyRRERRARPHRLAR Ut uhlofs RALARR cdfbouRteHiddilenFaAlprodds A process
for preparing a tablet fornmulation of a | anthanum conpound which conprises

the steps ofWwhich compprisge thep ptepsdpheommessing rtbh daathanwro raopnpendaingy atshigeast one
phar maceut i Crﬁ:}\]tlsr}’al BCRARL c%mﬁt%cotﬁg%%tg'&%{g%nd' rﬁhﬁ}iaﬁ‘aﬁ@ Millifg Q" pRpBreimalerihe; and b.

conpressing the mxture | o . _
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.

38. 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 compound and at least one
pharmaceutically acceptable excipient in a mixer to form a mixture; and

b. compressing the mixture into a tablet.

39. A method for treating hyperphosphataemia comprising administering a
therapeutically effective amount of a lanthanum formulation according to any one of

claims 1 to 38 to a patient in need of thereof.

40. The use of a therapeutically effective amount of a lanthanum formulation
according to any one of claims 1 to 38 for treating hyperphosphataemia in a patient in

need thereof.

41. 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 mixture; and

b. compressing the mixture into a tablet.
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