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VI FOR (| NTERNATI ONAL) AG Phar maceuti cal Conpositions
Field of the Invention This invention relates to
W@b@peaoedit i cal conpositions conprising iron PCT/EP2008/065444
oxy- hydroxide in high loading in a formsuitable for
oral adm nistration, and in particular for
admnistration a s an oral delivery systemeither a s
dosage forns for intact swallowing (e .g. filmcoated)
VIFOR (INTERMRSORIAIQr A& capabl e of rapid disintegration,
as wel| -as nethods of production thereof. Background
In patients with chronic renal insufficiency, a
pat hol ogi cal |y i ncreased serum phosphate | evel occurs
to.the decrease.in the glonerular filtration rate.
Phqgﬁgcﬁé‘mﬁ@a rﬂ;Pp%Sr‘BQPét hyr oi di sm which sets in
therew th nust be considered as one of the causes of
_ the occurrence of renal osteopathy. Attenpts are
Fielg\@fihie {nvRlONo mai ntai n t he phosphate bal ance in
equi libriumby dialysis or by the adm nistration of
This gnaienpiors pledtes adsor beasmad ehtisappcesspohdiams e ei@ising iron
f foodstuff phosphates in the gastrointestinal tract.,. .
oxy-Bvp §5iRdh ot nBARIAG b hsgleb 10t ik qgiinistration,
and S KR8t 30" abibfififatiBh® dsSof! BRET iy S8RY either as
enough, 1s not economc, or is burdened wth side
dos@fibetdrens Recemtdyt sewmwingf {@ad.i ienpbospbal) eor as dosage forms
~adsor bers based on iron oxyhydroxide, in particular _
capgeheaiti Agriet Listye PN drdxi Wellst@bi mekwp sy af production
Therﬁb?bi lization agent such a s a carbohydrate and/ or
am c acid, have been described (EP 0 868 125) . These
adsor bents show superi or _

Background

In patients with chronic renal insufficiency, a pathologically increased
serum phosphate level occurs due to the decrease in the glomerular
filtration rate. The secondary hyperparathyroidism which sets in therewith

must be considered as one of the causes of the occurrence of renal

'osTeopoThy. Attempts are normally made to maintain the phosphate

balance in equilibrium by dialysis or by the administration of ordl
phosphate adsorbers which suppress the resorption of foodstuft
phosphates in the gastrointestinal fract, or by the combination of both

methods, but with the current state of the art this is either not efficient

~ enough, is not economic, or'is burdened with side effects.

Recently new and effective phosphate adsorbers based on iron oxy-
hydroxide, in particular containing beta-iron oxy-hydroxide stabilised by a
sTobiIionion agent such as a carbohydrate and/or humic‘ocid, have
been described (EP 0 868 125). These adsorbenfts show superior
phosphate adsorption capacity from agqueous solutions, for example for

the adsorption of inorganic phosphates and phosphates bonded to
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phosphat e adsorption capacity from aqueous sol utions,

for exanple for the adsorption of inorganic phosphates
WOZ400/R¥W3phat es bonded t of oodstuffs (EP 0 868 PLIFIP2¢§(965444

have been shown to be efficient oral phosphate binders

in the treatnent of hyperphosphataem a (Neophrol

Dial . Transplant 14 863, 1999 To achi eve nmaxi num

ef ficiency whiie maintaining good patient conpliance,

fooldstuifsdesh rabgest hats)suntd adaoebéyeercashden to be efficient oral
adm ni stered in high dosa es. However, phosphate
phegebeierisingan i dhea twoireadings hmerﬁhcpapmwemla (Neophrol.

oic e BD Bt R a Tt e, o wel | Zﬁmst”Lfééi‘t and |

stability problens, limt the a

bi |
To c@GRiRVEy BVaximBMe AdIRacY bﬁ\ﬁﬂ@f o 't @@%o&wd patient
cofiplt d;v?cef q??@a@&%bf@ww a&&gsagsertgé@ce i gcz{) Sgministered in

preparing an iron-su € baséd phosphate a

hlgmd@@o@fs beowssdf Gshosement i agsambisnerhi Miggh iron loadings are
hyper phosphat eni a conditions. Described are iron oxy
sﬂllhmfofaﬁvaélce@ﬁpo%@ﬁ@rss fHEBh C4r 805Fepdr 8GIMNBYRMIPEON dn general,

anQEHBETER B Bisthurvt eSS NOLABoRTel FBIT SRR, imit tne

Opﬁﬂ&%tﬂf"ry‘ bp%ﬁ%ﬁﬁto%lléb!@%o%m% bhddrs3 % by

These conpositions are obtained by rotary

WOeV {39%2558547'\'0 fpﬂ?éf'pﬁ{a%ﬁlr o&?al neﬁjr Oﬁ é?ﬁ@s?‘% process for

are di scl osed I's ex

precmm ?' droneosan g asazdat ethdsphaill edgsobathewhich may be
oral formulations together with usual excipients and

usedj ugint BreTBNENGeatind halr ARGt @VMFﬂWHCﬁW%e conditions.
[Q Xi.de ¢ r
peliBert tur IoRAEY SETBTPS CLaPPRLRBEAlchc8% miepared form
fen(x&’/é’tmp'hb% @?ﬁ&ﬁ@ﬂfﬁé&é%oﬁﬁmhﬂé Js?@@ﬂ@fn@ heg®heseRcted from
appl i cant describes iron(lll) carfbohydrate
humic acid and carbohydrates and which have an iron confent of at
most 20.3 to 22.3 % by weighi. These compositions are obtained by
rotary evaporation. No specific oral formulations such as fablets are
disclosed. !t is explained that the iron compositions can be formulated to
tablets or other oral formulations fogeither with usual excipients and
adjuvants. This means that fobie’rs obtained from the iron oxy hydioxide
compositions can have an iron content of af most 20 % [w/w)

corresponding o 32 % {W/w') iron oxy-hydroxide.

EP 1 757 299 of the preseh‘f applicant describes iron(I!N) carbohydrate
complex compounds and there use for orally or poren‘rero!ly'ﬂéoﬂng iron.
deficiency in patients having chronic inflommmatory bowel disease. in the
document reference is made to Maltofer® film tablets coniaining 100
mg iron(lll). The iron content of the tablet is16 % by weight corresponding

o 25.6 % w/w iron oxy-hydroxide. The preparation is intended for treating

~iron deficiency, that is, for liberating iron(lll}, contrary to phosphate

odéorbem‘s as defined in the present invention. No drying procedure is
described.
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conpl ex conpounds and there use for orally o
parenteral ™ treating iron deficiency in patients
WOrR09/8089Bhr oni ¢ i nfl ammatory bowel di sease. | RGIHEP2008/065444
docunent reference is made to Maltofer(r) filmtablets
containing 100 ng iron(lll). The iron content of the
tablet is %by weight corresponding to 25 .6 %w w
i ron oxy-hydroxide, The preparation is intended for
WO Bt 468 idigncdefs okeneyn ddvatodsnd$.oin pobBcatangon oxides, iron
Iron(IN), contrary to phosphate adsorbents a s defi ned
hydiexides pPesent’Grhvénti oRYdReX@8s nyhi¢Beedif e frgmulated  as  a

inof B RN 858, 1081 5 G SERBHNE o specric

oroPXYoﬁMGT@%ﬁ§S vl clyigk skl ubatednd ssigetlfRt apait i Goading s
dosage form for use as a phosphate adsorber. No

mesbe@efd c farrdhef.ormal avicgpsenise dngclossdifogidring methods are
dj ti d h
oo AR oo B L legny momocs

' ondj' s byt 1§e§<§|rc?r1ﬁ%a" éo’@g%rb@ d@@éem@ﬁ|@on‘fcln 50 mg to

s and excl pl ent s" is said that each oral
Obﬂdﬂséomamgm an@réa)fngxt/orm’mmmwﬁﬂmmg drcoordingf to the state of
y-iron conmpound. According to the state of the

Thetéﬁref%b@iﬁtéﬁqmr%nm @@Q)xmgr@ﬁyﬂb%%omp%naﬁ which are
nec%ospﬁﬁs(?ﬂ F A el d er\éiedég‘#ﬁé' 6??) S r?é?’ré)odsorptlon

e adsorption, vvoul E of °s

wodZBet batsudreyare @Hskrotsbgze waldtones) bbdlhenaatb@rswwowed by
The docunent does not disclose anything as to

thegpeiientnghg Bioghimead degs Rgt.dissiases anything as to obtaining a

i.scl onnucIear i ron oxy hydroxides bound to a
rugg ?$8§d§ as saponi fied divinyiethylene urea

o A B B et Bn o
sup-B?:?r’r %Hﬁﬂgﬂ LERSAiARY Rey Rl 18 RHBRET L@ iNy M etate copolymer,

iron
Lewatit R®, silica, glasses and organic porous supports modified with

dextran. The maximum iron loading of a support carrying iron{lil) is
reported to be 29 3 % by dry weight, The product is formed from a dry
support, which is swelled, and it may not be dried thereafter since
otherwise removal of phosphate from the dialysate would not work at ail.
None of the exampies in US 5,514,281 describes a dry / tablet
formulation for oral administration. The examples given describing
adsorbents are all meant for extracorporal use and none of the supporits
used for.’rheir production is O'ppi'iccble for medicinal use. The prepaation
of an oral formulation is only described as ‘pressed into powder for...”.

These products are developed 1o releqase iron.

For a wide range of drugs, oral dosage forms such as tablets are clearly
the preferred form of delivery. This is due to a high level of patient
acceptability and compliance (because they provide an accurate
dosage and are easy to administer] as well as advantageous

characteristics during and after manufacture, such as they typically show
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reported to be 29 .3 % by dry weight, The product is

formed froma dry support, which is swelled, and it
WOAR09/603993be dried thereafter since otherw se PEHEFRPOSHOS444

phosphate fromthe dialysate would not work at all.

None of the exanmples in US 5,5 14,28 1 describes a dry

/| tablet fornulation for oral “administration . The

exanpl es given describing adsorbents are all neant for
sOTisk@ € seior poysic alsendndhaone afsiokdityugpercsnusaiefiofor packing,

sy i ol 61 &% BPal Sbr AP SR E Gt dBSEIfBEAL N

s eﬁ?d 8%5sd into powder for. ..". These products are
P evecﬁfaped to release iron. For a wi de range of drugs,

o 2o BREP B LT AR 5oL A e Lty Beoraton
chdrexglersticgald erthiaceeiakidditad aiigov@mldiwfbt;gb\%cm@@rporoted

they provide an accurate dosage and are easy
drugdriien sisspjubenwesiust 43 cava@t@igeous iahaimacose ef itgnediate

dur i ft fact , h th typi cal |
o AT PO ST oMl ag e oS gt ter toorcal v
focﬂﬁ?:‘fé”d:l 851150 RACH A%y h'l\ﬁB'ré‘@v@ﬂdth@j@rGg%b%fdiH% apd

of fer advantages in nanufacturi ng speed and cost.

cornmwienal cobleidbsageaidivons inedtecdineftell guderi gagdntial
di sintegration characteristics to achieve the desired
gogiigaasiiael irigiips: (QHeseddoy forailédighugoncasitration] and/or

oo G BRI At R Aot 3BT flews sy

swaafdweing)ngestion in order to facilitate dissolution of
the drug . Moreover, the drug | oading of conventi onal

' The*sétlﬁr?]titcf‘r%ﬂé‘!h%}\)ié’_'b?ek/% n‘?ébeﬂ}é id&J%%gﬁ/‘H%ntr g?ff’(ghﬁ—lﬁ‘fg%élnve oral

gastrointestinal irritation (cause "oc
delvengeystati én) iramdogy- pad iceind! e cosmpiH avptreaieiediet Wrir fiigh
looEc':iiinng and shape to achi eve easy

Applicants have now found that iron oxy-hydroxide (hereinafter also
referred to as active agent), and in particular iron oxy-hydroxide
containing beta-iron oxy-hydroxide, and in parficular further containing a
carbohydrate and/or humic acid that may act as a stabilization agent as
described in EP 0 868 125 B1, can be successfully formulated in form of
an oral delivery system with high loadings (hereinafter also called
pharmaceutical compositions or compositions of the invention),

preferably either as dosage forms for intact swallowing (e. g. film-coated)

oras dosage forms capable of rapid disintegration (ei‘rherr in the-oral

cavity or in a small amount of liquid prior to ingestion). Thus the
pharmaceutical compositions of the invention are able to achieve both
high loadings and suitable disintegration characteristics while
maintaining a minimal size and thus are able to overcome the

drawbacks of currently known formulations.
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swal  owi ng). These limtations have prevented the

devel opnent of an effective orai delivery systemfor
WO 2084063333- hydr oxi de as phosphat e bi nder with HCGJHEP2008/065444

| oadi ngs. Applicants have now found that iron

oxy- hydroxi de (hereinafter also referred to a s active

agent), and in particular irolm oxy-hydroxide

cont ai ni ng beta-iron oxy-hydroxide, and in particul ar

1 I i t . | low 2.5 %

T B R A P PR B e T O 28
w/vEPWwBi 868s E35eBlic) foamthessuobessdidiogers ommulcatiedsti inereto,

formof an oral delivery systemw th high | oadjngs
cortReEiRastEcalen ladlied FadRic AT QAN SEHoRld sir release

oo R SRR e YRR % 0B Ebfhposiions
Pt TROGR GG 3 GDEHBIT 1 R P ARCERI woF Bk Sions of the
8B 28R B Bllard 1 ah oo IR, carbvenTogel laing o
tadietidedirensghbaish thiogh preddrabsy alidcut tambression fabletting

di sintegration characteristics while naintai

Al D2 I f HOR P BY EnDGS (e e MG for example
d f | i ;
tnel AREEHS Forbitie BRI ok a0l PG Blsi o tfn ope-

bel ow 2.5 % w w, ich i,s essentjal.faor phosphat ,
1t ks BY5BRE 1OUNA Tt ik SRRSO B sl BRERERREG i te
acliv&3tBor) [0 G HIHe8EY g f @s@%@mmg emg@brASe dighRegration
an us are conp eteyﬂlf erent formthe inventive
in iteposi ticomty, dantbergtiiménatedasingundtatbie tasie-masking agents,
phar maceuti cal conpositions of the invention can be
sweeteReELOYOd8t ARk @G 2 SHeRtS: onal nol ding or

tabietting nmethods, nore preferably direct conpression
Furtladl ét wiasgfound that favourable tablet formulations with a particularly

high iron-oxy-hydroxide-load can be obtained, if they are comprised of
substantial amounts of a flowable powder that has been prepared by

spray-drying an agueous suspension of the ingredien’rs.

Summary of the Invention

I is an object of the invention to provide pharmaceutical compositions

comprising iron oxy-hydroxide in a form suitable for oral administration, in
particular as an oral delivery system with high loadings, preferably either
as dosage forms for intact swdllowing (e.g. film-coated} or as dosage
forms capable of rapid disintegration (either in the oral cavity orin a

small amount of liquid prior to ingestion).

In a preferred embodiment the iron oxy-hydroxide-containing
pharmaceutical composition comprises one or more carbohydrates
and/or humic acid, preferably a carbohydrate such as a mono- di- or
polysaccharide, preferably saccharose (sucrose), starch, agarose,

dextran, dextrin, cellulose and derivatives of each of these. Those
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met hods, in the presence of one or nore excipients

fulfilling for exanple the functions of binder and/or
WOr3009/¢029%nd/ or di sintegrant in one. It was fum(H@FP2008/065444

found that any di sagreeable taste associated with the

active agent, if adm nistered as dosage forns capabl e

of disintegration in the oralécavity, can be

el i m nated usi ng suitabl e taste-msking agents,

corééﬁ'ﬁ???ﬁﬁédss o‘?ﬁ'ﬁﬁb‘?rhﬁﬁﬁ&e?@fﬁ“ﬁﬁ‘é{/r&cﬁ%rﬁ stabUiZARIn dgent as
was b h a

ound that favourable tablet forrmulations wt
despabiacuh & 9 &b ghl 25 B1-.okpahly thoori e bodnl codaitioen 1o this the
obtai ned, if they are conprised of substanti al ang}mtfs
Carlgphyaf ¢ s I Yoo Mika® CHASN BYeRC hLepareddsy ana/or fller

< j n aqueous suspension of the ingredients
oncﬁBES%%g?%bggn?he Invention If is an object of the

VR R BB RS RSB LTRSS Fhiqg pomorie

onegéﬁ‘!rnépé'iTﬁisFéfrﬁUsRﬁwg idhcﬁ’f%;{rtééllﬁrﬂfg %&dﬁi@e%fsfdch as flavouring

elivery systemw th high | oadings, preferably either
ageads dewagd eharss td oire -emtawt cisvgabigmti g ccdogants, and the like.
filmcoated} or as dosage fornms capable of rapid

DepbpdMEHrathenNntehtRel usB dheneralblenvi.eéy witeth@rat is for intact
smal | amount of liquid prior to ingestion) In a

swapoefiegr ed reptd diiseiegragion on oy ohyde evitdeo tthasmidhligamount
pharmaceutical c sition conprises, one . qQr re
of ELTHARGAF &P dBOERAIED - KT Oach - Srhepany OIet. usual
I i diii I e el B@tioxi
X BT AL SRS A ERRE S L RanRe WEFEETAS: Eftioxidants

cordpx¢ssaon dield oing tloelllikd osey dl alddedaif idesired. EaeHatfiet may
t hese. Thosecar bghydrates and/or hum c acid may act as

be gogitgst MitutireR! d4EhfOHR IR RYPBEY If H95YQ 868 125 B
. Apart fromthis or in addition to this the

In coartbetyaimegdinearid/be oo aee digay o esiionk mfdhe

invgrﬁ%r?rorfe' H %rny dosage form suitable for oral administration and in
particular include tablets and pills, either in a form for irﬁoc’r swallowing
(e.g. film-coated) or in a form capable of rapid disintegration (either in
the oral cavity after ingestion or in a smalt amount of liquid prior to
ingestion), including a chewable form, dry powders, granules, capsules
or sachets containing these, granuies, wafers, films, lozenges, and the

fike.

It is a _fuh‘her object of ’rhe. invention to provide mefhods for formuldi‘ihg
an oral delivery system according to the invention, in particular an oral
delivery system either as dosage forms for intact swallowing (e.g. film-
coated] or as dosage forms capable of rapid disintegration (either in the
oral cavity or in a small amount of liquid prior 10 ingestion), comprising
iron oxy-hydroxide'in high loadings, by means of conventional molding or

tabletting methods, preferably direct compression tabletting methods.
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and/or disintegrant, In yet another enbodi nent the
conpositions of the invention conprise one or nore
WO 2084/¢2%3ski ng and/ or col ori ng addi ti ves such PA&J/EP2008/065444
flavouring agents, sweeteners, taste-enhancing agents,
colorants, and the |ike. Depending on the intended use
of the tablet, i.e. whether it is for intact
| 1.omi n r api |nte ration (in the oral cavity
De%&ﬁgg §%§gﬁFﬂKﬁhﬁﬁﬂh WQQﬂPG prior to ingestion),
such a s e ,g . a chewabie tablet, usual excipients,
Thigudn @ foskaseeditsing egeaans in\gaanﬂaﬁt is, direefe@det harmaceutical

nts _conpressi on_ai y be C
colba R BriBTBIE B DRt P e denbtiofTive Baat in hiah
loddlﬁgsoéﬁhni@w agRIHs suifaslesidredrall Aapnai Nes i SARMHWIRRY the

t he pharmaceuti cal conpositions of the invention are
desieanglisilvleagetian mrsuicctsiristiter oral admini stration
and in particular include tablets and pills, either in

In pofrdc mdorthienpessesmalvaviog i @iradcted Itbr@matcﬁa)iyor
ina form caRabI e of rapid disintegration (either in

adppi@igrablear wm@@uhp@d@@mpsmmswahslmh lamgings of the

rior to esti,on hewabi, e
acflyer b, B a8 dridheeMs ANt EREE 8 0. im-
coePaHRIgH BY fBrauEeHavef ef fionLd'dEm’rb@?@ﬂ@?\S feither in the
and the iiKke. is a further objec the i'nvention
oralcCpviyiaeimeat Smwstl tonofior il la:uuumgpa:mrdoallngptwme]r y
system according to the invention, in particular an

As imdlc el d \r%rrmwsb@r@ éhichsrras' cﬁﬂfﬁ@@@@@hﬂ'ﬁoé Usddhagein
swal | owi n filncoated) or as dosage forns

'”Cdﬁﬁ%lléO@ﬁW@pfvd’\‘dﬁﬂ@md@gﬂmﬂ(diH @évmv&rowﬂerw iopa(lll}-oxide-
R, B PR R R B BLOTEB 8, PEIST gy suh iron ony-
hydeadbegsio By 0BaASIN0HcEHWRIHG ONath TREdbRSs &t invention are
usually formed upon hydrolysis and precipitation in aqueous iron{lll)-sait
solutions (see, for example, RémMpp Lexikon Chemie, 10. Auflage, 1997;
U. Schwertmann, R. M. Cornell "lron Oxides in the chbbrcn‘ory", VCH
Verlagsgesellschaft mbH, 1991, Seiten 95 - 100). The term “iron oxy-
hydroxide” as used herein thus includes, in particular, alpha, beta,
gamma, and delta FeOOH and mixtures thereof. Preferably, the iron oxy-
hydroxide comprises beta FeOOH optionally in admixture with other iron
oxy-hydroxide(s).

lron oxy-hydroxides to be-used in accordance with the present invention
are preferably prepared by odding a base to an aqueous iron(ll}-salt
solution as described in EP 0868125 B1, and subsequent drying.

Preferably iron oxy-hydroxide stabilized by a stabilization agent is used.

The wording “iron oxy-hydroxide, which is stabilized by a stabilization
agent” includes preferably an iron oxy-hydroxide together with a
stabilization agent, which includes in pcﬁiculof carbohydrates and humic
acid. As described in EP 0868125 B1 such stabilization agent usually is
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tabletting nethods, preferably direct conpression
tabl etti ng net hods. Detail ed Description of the

WO 2R0%29%8n Thus, in a first aspect the presentPCI/EP2008/065444
invention is directed to pharnaceutical conpositions
conprising iron oxy-hydroxide as a n active agent in
hi gh loadings and in a forms8itable for oral
adm ni stration showi ng the desired disintegration

not R AGI &S ksELEapIER dBideuwhario e ifIredfpthydneaide owhich
is directed to such orally adm nistrabfe,

me@har pac@medd TC@Tp@SN@T@nSOWblﬁ? sicgrilizahenragest aare be

act | “a en . her ._dosage for i nt a
e G Heung Y bielatehieh, SR R Bidd ot water. As
furfﬁép%&rﬂfe@%' E’P @%@T egrgf 'ﬂQ@ s(‘r@bﬁihﬁj’nélﬁ‘ d?‘é‘npﬁsaéupposed to
cavit in a small anount of liquid prior To
sTol:Dmgesiheon))n omgs h\;mhoomiedggemm’rncagewg theraley mreserving its
"active %%ent a s used herein inclu

Phaspdytie PRSexpliRyuFeR @Rty mﬁ(rﬂe‘rq%f@ghwmiaéeg ifon oxy-

nvol e AT B ETORGE SR R BRI gty (s

medsedd nn aT 0BEBTCES W Tt)hc b hep preg dot ai mﬁrﬁtommm@ iTon oxy-
usual |y formed upon hydrolysis and precipitation in
hydgeieisusin @oa FANPON € b dhPoRES I&fdeNVESH I anpreferred "iron

ory SRR B TR e chiize B by At iREnicn, agept” comprises

beTbaib@haéW hydr&’%é/%&b@gﬁzw@sl gelatibawbth EP99868%Qist BN with at

he term "iron oxyhydroxi de" as used
leoﬁeosemnhmshmwmlmdlm pamiccalcid, al pha, beta,
gamma, and delta FeOOH and mi xtures thereof.

Gererilgy, adiliy, 1d feeirrone iy dianirdetreoirpin sep-hetraxfe€¥dsed and
optionally in adm xture with other iron

adrpRyis i@t d:@,q@,yﬁrdonp@]w&twh@cm@se@éénvanﬁ@mgéﬁenﬁcllv are not

oS TS DY e ik L %Jf@%? S R

bioabsorbable.

Accordingly the term “stabilization agent” as used herein includes
preferably Cl’f. least one carbohydrate and/or humic acid, in particular, as
described in EP 0868125 B1. In one embodiment, the at least one |
carbohydrate is soluble and incliudes at least one mono-, di- or
polysaccharide, such as agarose, dextran, dextrin, dextran derivatives,
cellulose and celluiose derivatives, saccharose (sucrose), maltose of

lactose preferably saccharose (sucrose), dexirin or starch,

The ferm sforch as used herein includes any conventionally used sToroh
products (such as potato starch, corn starch, rice starch, tapioca starch)
in native, pregelatinized, degraded, modified, and derivatized forms,

preferably suitable for direct compression, and mixtures thereof,

Preferred products include native and pregelatinized starch, such asin a
mixture having a ratio (native:pregelatinizedj in the range of 10:1 fo
0.5:1, preferably in the range of 3:1 to 0.5:1 more preferably In the

range of 2:1 to 1:1. The use of a mixture of native and pregelatinized
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solution as described in EP 0868 125 Bl , and
subsequent drying . Preferably iron oxy-hydroxide
WO08H9929%8ed by a stabilization agent is used. PRHEP2008/065444
wordi ng "iron oxy-hydroxide, which is stabilized by a
stabilization agent"” includes preferably an iron
oxy- hydr oxi de together with a’stabilization agent,
whi ch includes in particular carbohydrates and hum c
starati das tAsnddsout lesl dartiER 08B &xd28nRigsochk in the manufacture
stabilization agent usually isnot bound as a conpl ex
Of @ HB6tIng oDt TG P @RNGyHNeE HedllQls dhenBEpRAf @fon of o
- I r b LA zatd
st B ey PRt B EbfTble i 8 S9BbciBNapler
eithexydinydtioxd deitn thvaat emas ohtibtiheofdestabedcice bR,
0868 25 Bl the stabilization agent is supposed to
In oﬁ?@bb‘cﬁﬁcté‘ﬁwbé@ﬂn@%'ﬂ?@é%iﬂ?oﬂ%ﬁ' agﬁerﬁgﬁﬂ BBoice may be
thereby preserving its phosphate adsorption capacity.
preJansimeansinrhbantaofsi abitbi @ ds i(mow) opydiahcidy de Oi o 30 % (w/w).
general has a hi gher phosphate adsorption capacity (as
All FERSiGRE [vaE)PﬂQ%ﬁ?gﬁ@@f Bhis)adssemeries &/ @xpressed in relation to
- non-stabilized iron oxyhydroxide. in a accordance with
thettpéapwedght afrientarannacgesttgraledom poaitiony- ihydrioxidiegted
Thmhich is stabilized by a stabilization agent™
© @QWﬁ?rses beta iron oxy-hydroxide stabilized as
described in EP 0868 125 Bl with at |east one
Thedgrgpnhighadeashagocnupee eiain igshepi®s yhagieetison oxy-

nveldfide & EREEDL M lth Brate' it K S e S Ltk AUBRY dRTerabiy
30 RESSNY allw).are not absorbed by the human body, i.e.
they are essentially nonbi oabsorbabl e. Accordingly the

‘ c U " oo
e SOMGTBY T RARTERITES § SoloamibY i TuboRbiion 1.6 x
coraeird,ofi moparticular, a s described in EP 0868 125 Bl

in one enbodi ment, the at | east one car boh_ydr ate is
Thu§Ootndheyaed il iigee cabibloR@sE cPregBNA@-to dicofidnt of iron of 6 1o

50 % w/w, more preferably 19 10 41 % (w/w).

In preferred embodiments of the invention even higher iron loadings are
redlized, namely more than 50 % (w/w) 10 90 % {w/w) iron oxy-hydroxide,
preterably 56 % - 65 % (w/w) corresponding to 31 1o 56 % (w/w),
preferably 35 % to 41 % (w/w) iron.

Or else, the iron oxy-hydroxide is preferably present in an amount of

> 300 mg per dosage form, more preferably 3.00 to 2000 mg per dosage
form. It is understood that the amount of Gcﬂve'ogrem depends on Thé
intended administration route, i.e. the amount present in tablets for
intact swatllowing film coated e.g. film-cooated) are preferably 350 to 850
mg whereas the amount present in oral dosage forms capable of rapid
disintegration (either in the oral cavity or in a small amount of liquid prior
to ingestion) are preferably 700 fo 1700 mg.
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30

pol ysacchari de, such as agarose, dextran, dextrin,
dextran derivatives, cellulose and cellul ose
WO0p9/068993ves, saccharose (sucrose), maltose o RCTYERZPQS4ES444
preferably saccharose (sucrose), dextrin or starch.
The term "starch" as used herein includes any
conventional |y used starch products (such as potato
starch, corn starch, rice starch, tapioca starch) in
[ r |~ptsk p e
I GH1S 187 RELAUNY 28onfegade TR 1 B Rt col
congmpsitesisoypiaatynd @htm esotﬂnenﬂ:mer oPrced @it foathpinardtittes
include native and pregel atini zed starch, such a s in
Ingse s tar e i @AY %Q'ﬁ’ﬂ@%’fs(ﬂﬁﬂ/@épd@@y@ﬁain rﬂqfé'@m@h when the

cﬂ?rgrgp%eqtﬂj%%éﬂ g%ﬁg?rg Q%%%SH?@ ish, éfg gg%ap%gropeuﬂc

nuttidive &r cHiemisal @fffécms?(tféf\ﬁsﬁfolmaihe/ﬁbré@@nce of inert diluents,
pregel ati ni zedstarch has turned out be particularly

fl“%rav@me@éanexccmlenés i icisinie grantsa [uBbican i grhldqrgla, and

sweBhe 2005 aRig odprBh calTaBCoaprdtenfeefpony s

crittdlbl ablehdiabl Bl %fbt&qfccgl'sweéihBYCQnK/e\NnéHcé éﬂ?"rﬁfcuﬁm%j bral

amount of further exctprents. In one specif

dosngedioremt fo hecktae idaatiate agleheff@‘c:tmmlcn:ﬁnmm’rmmon of the
resent |n an amount of 1.0 to 50 % (ww), preferably

ACHV Q9CBH % (ww) . Al %weights: (ww throughout
this description are expressed inrelation to the

h eut. osition,. if naot -,
in 8ot ed cr At P Lo RRCORERH L & PEREMAGL Bl i efiBmposttions
hohﬂ@elhnghn@c@@’tr@% drabiciie Id@@npway@hr o ASrd s rptr ﬁﬁ%ﬁ’non such

inan anount of 10 to 80 % (W w), nore preferably 3
odﬂdlm%mwwe trﬂ@fecab@mﬂermreomim@hzmysm@eoi_shejetaes of an oraily
odﬁﬂn% é?‘é&d aFSi cfc%ugnci:cﬁ composﬁ‘ont ent 8f c':rri’rcl)gcﬂ feature for

achieving good patient compliance.

As explained above, a carbohydrate such as a mono- di- or
polysaccharide, preferably saccharose (sucrose), starch, agarose,
dextran, dextrin, cellulose and derivativesof each of these, more
preferably saccharcse (sucrose), dextrin or starch may, apart from or in
addition to its stabilizing effect on the iron-oxy hydroxide, act das a binder
and/or filler and/or disintegrant in the pharmaceutical composition of the

present invention.

Thus, a preferred c.ompo'si’rion of the invention may comprise iron oxy-
hydroxide inthe amounts specified above, a stabilization agent of choice
in an amount of 1.0 fo 50 % (w/w), preferably 5.0 to 30 % (w/w). and an
excipient of choice, different from the sfabilizing agent, in an amount of
1.0 10 50 % (w/w), preferably 5.0 to 30 % (w/w), each expressed in

relation to the total weight of the composition.

In another embodiment the compositions of the invention comprise one

or more taste-masking and coloring additives such as flavouring agents,
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Thus, the val ues nentioned above correspond to a

content of Iron of 6 to 50 %ww, nore preferably 19
WO 290%a629%83(w/w) . In preferred enbodi ments of tRed/EP2008/065444

i nvention even higher iron | oadings are realized,

nanely nore than 50 % (w w) tq 90 % (W w) iron

oxy- hydr oxi de, preferably 56 % 65 % (W w)

corresponding to 31 to 56 % ( Wi preferably 35 %to
sweglengdy, Wﬂﬁ)ferﬁ'r?@ﬁ@n@rm@l @@eﬂffhec PrIRISRy ORHioRilde. ihich are

T\/D'?sﬁ&ﬁf Ay § o190 805™8 2000 mg 32? 3‘25232 form
i S underst ood that the anmpunt of active agent

TOST@eB&%”@n FBENTHt T 2dmiGhi LRSI PHNANRING, Poent. flavouring
agdrie agmynt, PY %Srﬁ% "brt aBwa fQr ‘swb%%n%‘?’a' lng%ﬂ:?mg intfense

fllmcoated e. are prefera

swesbOnoy, cher Rasortm&rcﬂ@wmm‘rcprceaertﬂos@%er facbrrd@sagehf efsMehewable
capabl e of rapid disintegration (eit in the oral

dosgga therems.i i0a GMEl IThafBuf BT QIPASEMTofasie or fo mask an

are preferably 700 to 1700 ngln addition to
ung %g?@fgi ?)\%e ‘agent, conventional pharnaceuti cal

i L e

dexﬁ%‘%bt IsYRSose! Wr%@fdgﬁég%’r @’%?én:d 1ec gfgﬁ‘? G‘Ft {Jiﬁ%defed

agent requl red era eut

sugaut of 13 mepolrycqhﬁmcclahs gbfledl (¢ yeNgosmrbl,, xyihel, maltitol,
presence of inert diluents, fillers, blnders
molé%e @%ﬁt%o%{ﬁiﬁﬂr@@u @gﬁaﬁﬁ@fTUfI@uH}@f@aﬁt §YDQ}F@UHHB§S€‘

ow BB RGOS S RO L Rl e, SRR, Woose,

acepLairhadd ik Yo ﬁasdoﬁ@awﬁcﬁw ity kb 9o PEAMIgRT AR reof

fornms to achi eve accurate and effective adm nistration
Furteer tshiét iRl we@gemers laf teshe reshancing asgeofs tralulde glycosides
sucﬁdc% He%heésegep raaﬁy trciJgﬁol Hgoﬁletohoesspendm DC or NHDC],
glycyrrhizin, glutamate, and the like. The latter may be used in very smaill
quantities and thus may hereinaffer also be called tfaste-enhancing
agents. All The above are suitable 10 be used alone or as mixiures with
other sweeteners and/or flavouring agents. These substances insure great
lingering of the sweet taste and cover ohy undesired aftertaste. Preferred
sweeteners and/or faste-enhancing agents include glycosides such as

neohesperidin dihydrochalcone,

In one embodiment the sweetener of choice may be present in an
amount of 0.01 to 2.5 % (w/w), preferably 0.110 1.5 % (w/w), most
preferably 0.2 10 1.0 % {w/w), in relafion to the total weight of the
composition.

The taste-enhancing agent of choice may be present in an amount of
0.1 to 50 ppm, preferably 1 to 10 ppm, most preferably 1 to 5 ppm, in
relation fo the total weight of the compaosition.
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havi ng hi gh | oadi ngs of active agent, as in the
present invention, such additional inactive
WO 184e39%8nt s are minim zed, since the size of PAT/EIR2H18/0p5444
adm ni st ered pharmaceuti cal conposition is a critical
feature for achieving good patient conpliance . As
expl ai ned above, a carbohydrat2 such as a nono- di- or
pol ysaccharide, preferably saccharose (sucrose),
Typit Al BB RIMP By e RXIHAN dA Ml hAtuek!drith R @l flavouring
derivativesot €ach of these, nore preferably
ageatehdndde s whrosencaekecol mmplicsttook, sagh apdrdvouring

fromor in addition to its stabilizing effect on the
ageREnUBLy SRy R AP ket PHMHidhIchay BEeTPRIG Or Vegetable
L oi-and | Shint.e ' h [ itj
AL IENRE ARl hABE R £oh £OPRESILbfimol.
vardhapashpliegropficohe benwe ié i @nbraykiconpr rs€ ¢ueant, black currant,

oxyhydroxi de i nthe anpunts specified above, a
straw g 1i 285PBRHgeMP OGO’ HYI €4Ci In Naintamsieitene:. lopgy, nut,

% (W f I 0
Rl SO eME gTeRBtih P sk FPatbii M ABRPR B guch as for
EXCHOPIE, c i@ ANk, Ftuit/ @ eldmd@ ¥, (WM b ePieE REGM Mnd the like.
5.0 to 30 % (ww), each expressedin relation to the

| G e Siti e ;
n Qe P8 (heCIGPPRRRIS SibntOf HRAFRCInqy e prgsent in an
amenatoof 000 & fbas0esnpsii NGt rablyo i Ngoasidbt wes, stiekt

as flavouring agents, sweeteners, taste-enh ancing :
pfe&@%@@,'ocb[f@rgbr%g dw/aid in helglige tonkie fiotglewey@ht &f Ithe

£ oral dosage fornms, Taste-nmasking agents, such

poéije(%g'{igét‘ e- enhanci gg agent, fiavouring agen?, and/ or

natural or unnatural s tener, including intense
TS W SRR, C QPO PRGN b GY A0 ARG A1 S RBEPT B e OXY-
hyci¥&H&sn QR%“@%Suﬂﬁ’f@%%éiﬁb@abt&@ Y&tERAD @SR $gent of

pl aste o r to mask an

easant t

~choice in an amount of 1.0 to 50 % (w/w), preferably 5.0 to 30 % (w/w),

an excipient of choice, different from the stabilization agent, in an
amount of 1.0 to 50 % (w/w), preferably 5.0 to 30 % (w/w), and taste-
enhancing agent of choice, which may be present in an amount of 0.1
to 50 ppm, preferably 1 to 10 ppm, most preferably 1 to 5 ppm, and/or a
flavouring agent of choice, which may be present in an amount of 0.01
to 10 % (w/w), preferably 0.1 to 5 % (w/w), most preferably 0.1 to 1 %

(w/w), each in relation to the total weight of the composition.

In yet another embodirmen’r excipients, such Os'superdisin’regroms,
giidon’rs', lubricants, onTioxidanfs and the like may be added to the
compositions of the invention if desired, depending on the intended use
of the tablet, i.e. whether it is for intact swallowing or rapid disintegration

{in the oral cavity or in a small amount of liquid prior to ingestion).

Thus in a pariicular embodiment the compositions of the invention may
further comprise a superdisintegrant.
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CL m@ @ﬂléﬁlm%%& aRgrdgu

unpl easant one. Typical sweeteners include, but are

not limted to, a sugar which is dextrose, sucrose,
WOr00%963%%8, | act ose, confectionery sugar, powd&CdEP2008/065444

sugar, or is a polyol which is sorbitol (e.g .

Neosorb), xylitoi, maltitol, maltose and pol ydextrose,

or a mxture thereof. Typicallgntense sweeteners may

i nclude, but not be limted to, aspartane, sucral ose,

TheP st ARl AU SALEBY hBGR! ISfBY Y61 RbUD of

m Xt ur e hereo er Ssul e sweeteners

disthasbearbhangiends ageinieowe ltode ;gébsmss!d&edsmcfh@@rf which can.
neohesperi din di hydrochal cone (neohesperidin DC o

be NgBg) In @1 fFewtiang ﬁlm@U@ﬁaﬁa@@?mﬁﬁdjlﬁlﬁéegif%’fs fﬁh@bfom the
sorBl bR PFetRaol e s TRl aBEs R AN bltSe dosoge

forfy bridieaabavnestanBopuidaklisid exbenyrrdindigae butaire not limited
m xtures with other sweeteners and/or flavouring

to agesst Bnkadgselysimgpyncdsddnesir e ogn e cigigenaitpie gadollidon®
sweet taste and cove any unfle5| red aft

B 67 ermaK e Bgarogified
s’rod@ﬁéydg)gﬁa%fﬁ?é 1\9%%@2&1% s%@oﬁgf}ze hgié‘mmercmuy available

cone sweet ener

un@@pm@ 1REY ePR P €5 FRimiohie cf:rs@tmbl@ro] Osfarich 258 %modified
ww), preferably 0 1t015%( , host loreferabl
celulogeso plor@nmlowm@rosmrmeaosersq@mnhécm% infedggrdium

collpB TRl 2R T Mir ELALCATRRELEE G5! b e name
AcHﬁlef;ST]a*ﬂl—ﬁf’clglﬁS’wlsQJ@ﬁﬁhf@@sﬁyéfﬁfﬁréwﬂcénu%ﬁe)Rﬂ% Véleguma®.
relati'on to t ot al ht " of the conposition

Pre.féyrmd:elxdﬁfhamrong:seglewntme itabll et ecary dirag ucathauevention

unnatural flavouring agent suitable for 8ha maceut i cal
inCAp@Ri cErssoRked reahyinylwwlideres and moditied starches,

particularly sodium starch glycolate.

According to the invention, the superdisintegrant will be present in the
tablet in an amount of 0.1 to 10 % {w/w), preferably 0.5 10 8 % (w/w),
more preferably 2.5 to 6 % (w/w), in relation to the total weight of the
composition. The superdisinfegrant may be a single superdisinfegrant or
a combination of superdisintegrants or may be used in combination with
one or more common disintegrants, such as for example starches,
methylceliulose, calcium carboxymethylcellulose, sodium
carboxymethylcellulose, hydroxypropy! celiviose, microcrystalline
cellulose, colloidal silicon dioxide, croscarmeliose sodium, pregelatinized
starch, clays, cellulose, powdered cellulose, pregelatinized starch, '
sodium alginate, 'olginic acid, guar gum, magnesium aluminum silicate,

polacrilin potassium, and the like.

Thus, another composition of the invention may comprise iron oxy-
hydroxide in the amounts specified above, a stabilization agent of
choice in an amount of 1.0 to 50 % (w/w), preferably 5.0 10 30 % {w/w),

an excipient of choice, different from the stabilization agent, in an
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agents derived froma spice, fruit or fruit juice,

veget abl e or vegetable juice, and the like, for
WO208H12893f | avour s based on cocoa, caranel, vam(IyEP2008/065444

appl e, apricot, berry (e.g. blackberry, red currant,

bl ack currant, strawberry, ras berry, woodberry, etc),

mnt, panetto pe, honey, nut, It, cola, verveine

(verbena) or an¥ conbi nation thereof, such a s for o
amexahgifel dhtaddl P dwi W) apreranadlyre8mq 8 g% (w/w), said excipient

corfbSET L SEEAM BB HIR AL KB b 0SB P s dfroraon
0.5 86 & BLWR) 1o Sod WrkerPHES erabbYs O (W /W, 8n¥ eWddre-
nost preferably 0.1 to 1 % (ww, Inrelation to the

enhtotah gnaigghtt of chiteceoimpasi cioount THus,! BEndtthpom (w/wj,
venti on na 1.se i_ron

ore IRl bk 060 PPN TRCTSREU RERY ot @, BRM (w/w), andfor a
B EIQ B SHENGEP|n EPBLFROLEN ST G Y ek

prefdroiigi®.d, taisf te ey, fimomet beckdrallV iz aticon dgemtw), iall weight
an anmount of 1.0 to 50 % (ww), preferably 5.0 to 30 %
FANGRAGTE HhEICAEIRANAIR 9Ll aYEIINDOT GRE SEIRAREIPIray
be present in an ampbunt of 0 .1 to 50 ppm preferably
n yettandthgapambost maref traldympesiisnppr trendheention may further

flavouri agent choi ce, which nay be present in an
corgﬁugaﬁtocg?lg%qgfgchqdu G, preferably 0. 1 to 5 %
(Ww), nost preferably 0 .1 to 1 % (ww, each in
Therterrgl i"gHden it ke dmsrallulgicgmt” ais vaedchafisi kafens 1ojea group of

ret t her ephaodi t ci.pi ent such .as o
aodfikeR Pl g aReL G o dit e ik s B & ggigving
suit@pfle tiewbidfigry TRYo R 224861119, tdiea GRBPRI& t ERAm Plest besuitable

invention if desired, depending on the intended use of
gligchgstiablede, b, amhetdtdimited $of onaigmesét s wald ewnmggoesium

id disint ti '
sfeéréf%?lcolcliﬁ}nns?e%?dfleo,nsfeoric acid, glyceryl behenate, glyceryi
monostearate, glyceryl paimitostearate, hydrogenated castor oil,
hydrogenated vegetable oil type |, sodium benzoate, sodium lauryl
sulfate, sodium stearyl fumarate, polyethylene glycol, talcum, zinc
stearate, silica derivatives, such as colloidal silica.(e.g. Aerosil®)
pyrogenic silica, hydrated sodium silicoaluminate, colloidatl silicon

dioxide, and mineral oil and light mineral oil,

Preferred glidants include magnesium oxide, magnesium stearate,
talcum, colloidal silica.

In one embodiment the glidant of choice may be present in an amount
of 0.01 to 10 % (w/w), preferably 0.1 1o 5 % (w/w), most preferably 1 fo 2
% (w/w), in relation io the total weight of the composition.

Furfher additives specifically used for oral dosage forms capable of rapid
disinfegration in the oral cavity, may include salivating agents
(compounds that are able to stimulate production of saliva) to ease

swallowing. These are in general pharmaceutically acceptable acids, for
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(in the oral cavity or in a small anount of liquid
prior to ingestion), Thus in a particular enbodi nent

WO 0e9/¢03M30si ti ons of the invention may furthePCIGH3PI8LES444
a superdi sintegrant. The term "superdi sintegrant” as
used herein refers to a group of disintegration agents
wel | -known to a person skilled5 n the art, which can
be used in a fractional anount of normal disintegrants

exdm @bl aitict beigamm @ld /edicfdraeibl Rt ing ddpounds Optamint®
di sintegration or "breakup” of the dosage form after

andd@inticsiove®i. dharSun tiabiice bex dapéasthiatclraderddetisar & not increosed
oY (b@ar cpBisi T bl o B fan Bt dngr LIAG Gig. and fhe amount
of ﬁ?és}’ !s@gﬁl?&ﬁ&@s HareBRE 1 ar?@ﬂo%r?%ﬂ&'bqgﬂﬁ{ bhe embodiment

st arches, particu y sodi um star

Thegb)oodl ate:r(@lo:remmgyabbypwmm’am eruegaouriieot 0ade 1o 10 % (w/w),
anes Prinmojel(r) and Explotab(r)), Starch 1500,
Df%a@ﬂ'\é@ ¢ q §| &s b9/ WhaMm O FUPHRISFOBIbSc 10 rfel% d¥kw), in relation to

Thes%llj&r%é 1%38?[‘ §§|ﬁ§8§ﬁﬂ[§ﬁ:ar boxymet hyl ceMul ose,

cofmmer Ci Iy av the trade namne
Lows stltu

AS HS‘/%F% SOICLB@L’QE‘C(P Cy&e)! @h@g@b@ﬁ@pjlc@rg@@m%ghons are in @
for8xaRbeRe @ éarﬁllﬁ?sff@ﬁ{%ﬁgog‘:tﬁ%réjél%’r V& h?ﬁwdovol of

i nvention include cross vinylpyrtoli donées

inocagd nio g hogohatay cres in padatiiclbarby csdinigiratiarchs an oral
| ycol ate. According to the invention, the
deg\a%a/r S ERR e@m@t G i'lmb‘éoﬁF%gefﬁ@SqJ@etft%”ﬁ%B@EetﬂTD@TaSWﬂ”OWlng

or ?E‘Hﬁéo@%r jolin e écg @%&sbn?‘%@{ﬁp@bw ‘rﬁwer g’l é?c 0/t°y orina

smbieatrodaht wllmmcpbrmaoqr@@mm) ion The
superdi si ntegrant may be a single superdisintegrant or

ThL%éﬁf@'ébbﬂ@rh?cﬁ‘c8&1’(%%8'{1‘2%85@%@6? %hgr.m@ml% WsERdd any

Ination wt ntegrants,
dosugk & euikexsiepfer star cbleﬁm|m¢1ﬂ¢n0@huunno@eml@@l@n Ay

inc S&goT)ébeIn%t’rsh%anlpliﬁzls o%ﬁhesrolglclljrporm for intact swallowing (e.g. film-
coated) or in a form capable of rapid disintegration (either in the oral
cavity affer ingestion or in a small amount of liquid prior to ingestion),
including a chewable form, dry powders, granules, capsules or sachets
containing these granules, wafers, lozenges, and the like. The form for

intact swallowing may be film-coated, if desired.

Preferred dosage forms include tablets and piils, either in a form for
intact swallowing (e.g. film-coatfed) in or in a chewable form, granules

and capsules or sachets 'confofning these granules, and lozenges.

In the case of orally administrable dosage forms, if desired fiim-coated,
these are swallowed intact and disintegration fakes place in the

stomach, whereupon the active agent is released for adsorption of

~phosphate to reduce its systemic uptake.

The term "film-coated" as used herein relates to a mixiure of

pharmaceufically acceptable exciplents which is typically applied to a
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car boxyrnet hyl cel | ul ose, hydroxypropyl cellul ose,

m crocrystalline cellulose, colloidal silicon dioxide,
WO08%¢0399%el | ose sodi um pregel atini zed st ar ch PCAVER2808/065444

cel l ul ose, powdered cellul ose, pregel atinized starch,

sodi um al gi nate, alginic acid, guar gum nagnesium

alum num silicate, polacrilingpotassium and the Iike.

Thus, another conposition of the invention nay

conSOGEEE 46, oy, BCaTBIS: o1 Eigdrccient it

are gforhPetoe80nt (tafodets . phled avadil ¢1v5ir Onty BPewtembmed with,
. n excipient of choice, different fromthe )
mixed awitNi oapilbm vdgene ddad dndRsuRctye e9Piio 156 ynpRraeod that
the Qro%ﬁlﬁ@%ﬁ(o?erq h2sP BN WarSA dif e §ve agent, It is
conprisihng a superdisintegrant in a n anount of .

furthior dAdGrsioed anahly gbsonosi8l&a(iv We orpmell nefveraw o
2,5to 6 %(ww, and a tasteenhanci ng agent of choice

momi@L&ﬂ’r@r*r\t/av/am:oaﬁlrrg ia m?hm?ﬁhiow@gqﬂ@néﬂsv/mmmgﬁw by
10, o : 1 5 . .
cnoSiPRThEE mEE BIELSEROY b e BTN bflor s

thickRe® (W W), preferably 0.1 to 5 % (ww, nore
preferably 0 ,1to 1 %(ww, all weight ranges are in

in of Sl BrihsatLal 1Hel ahh Cbat B BO0BpSdd 9 a 11

odi ment the conposi t1 ons
phdrivene Lae areyoifris & sigio re eopn psigiray ghédemt @ndhodroxide and af
| ubricant. The term"glidant" and/or "lubricant" as
leasjseiie rRx@iphe bR IGOMPIESHEdUlPo?. additives that are
used to facilitate tabl et manufacture by achieving
Suitatile gidle & owadx fiimyc ocoimyy exsabidingyto dnd plesdritkavention are
es of suitable glidants include, but are not

SO GL@ L 6] THigh SHTHA ot 10, C REGA G| SR (5a k BXMPIe
vl B RS RAEe) ISR 600 i Ghacst Mo B ERghBinaon win
hydhygdyeggnatedut@dssd HPA) carboxymethylcellulose, methylceilulose,
ethylcellulose, acrylic resins, and polyvinylpyrrolidone and gelatin or
other commercially available fiim-coafing preparations such as Dri-
Klear® (Cfompfon_& Knowles Corp., Mahwah, N.J.) or Opadry®

(Colorcon, West Point Pa.).

The preferred film coating of this invention is comprised of a commercial
film-coating product designed for aqueous film coating containing the
water-soluble, fiim-forming resin, hydroxypropyt methylcellulose and
polyethylene glycol {or other suitable plasticizing agents such as
propylene glycol or g!yceriné) and optionally containing titanium dioxide
{or other colorant or opacifying agent). Such a product is commercially
available under the trade name Cpadry® White (Colorcon, West Poinf,
Pa.}.

A suitable blend for coating may comprise 0 o dbou’r 20% w/w fitanium
dioxide or colorant, about 5 to about 5% w/w hydroxypropyi

methylcellulose, and 0 to about 25% w/w polyethylene glycol. The most
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hydr ogenat ed vegetable oil type I, sodi um bepzoat e,

sodium | auryl sulfate, sodiumstearyl fumarate,
WOLSP/2MI ene gl ycol, talcum zinc stearate, FATER008/065444

derivatives, such as colloidal silica (e.g .

Aerosil (r)) pyrogenic silica, hydrat ed sodi um

silicoalum nate, colloidal si ffcon dioxi de, and

mneral oil and light mnera! oil , Preferred glidants
preiffaviegt e miagaksiam oxirde/isesgh@ s %aman oan itreqdddlivasy of which

Ilaoidal silica . |In one, enbo nt | i dant of
7. 50/0 Sey7Be S relation 1o 1R desuhieisht oo Tbe gogsTg.
1Joreferabl 0.1 to 5 %(ww, nost preferably 1
Thl& @l@n% (Q/K//Q@G’“ﬂ@ ﬁéﬂl‘atm@’fﬁ\&foc@ﬁ'éptl%ﬁ Alovigsi gt @ENtshdaste-

SRR et onfnid AuBEcoGE TGRS b glRgRol . in smai
amidihRralcre s ot eﬁam%recbuqiefosalm %lt(wm 28RS ably 0.1 10 0.4 %

(conpounds that are le to stinulate product| on of
bosad:iicxvra)meowefa@ref siaihleotd oy bréiuséoaceo’rm@eﬁ’eeabreferred
har maceuti cal | y accept abl e aC| ds, E)orexa Ptri

flondeiing GarT el kg ias hingk BOH RYRY e e aroup of
agBhtd bsa8d(iMB gfﬁb%rrdbovgaf tel}:g%»efé}r@@ arﬂeﬁw Rateddi@y

release 1s n I'ncreased b use o acidic

detmmpowd sy bogan@imglfheagldhl ahdddirganmuntnaint ieseient to
substances therefore has to chosen suitably. In one
Maskod rEMe iakdehdpgiefanddrivyidgya @Sb%beﬁhqfﬁ%@nrisﬂc and

p|e?%?rb’\§ Tq%&gt &i;ﬁ%a%ﬁgg?/éf%é(%m};ﬁ Fﬁf\%ﬁkﬂl%’r Cfl’iwt E% go{‘bo much

likel Becbelchl pnstiabt, Phetdestemrdst hip®.ofARdTRBOPRRY and/or taste-
her ei nabove, the pharmaceutical cConpositions are in a

M cfséimg ﬂ@@ﬁbh@OVOIOWr@Bmmgsmth@ﬁymﬁroft treblet and the
: ective, re i noy gani c hos
I SEHBLFSIOIRETS S AneL I 0y ab 18 6rat Uap; qiijor taste-
mﬂﬁ@@ﬁéhher as filmcoated dosage forns for intact

swa
The amount of coating deposited on the tablet is typically in The range of
from about 1.0% 1o about 6.0 % weight gain, preferably from 2.0% to
4.0% weight gain, which means the weight gain of the tablet upon
coating relative to the weight of the uncoated tablet.

in the case of orally administrable, rapidly disintegrating dosage forms,
disintegration takes place immediately upon administration allowing to

quickly release the active agent or forming smail particles containing the

acfive agent in the oral cavity. Suitable disintegration rates range from 1

second to 3 minutes. A preferred disintegration fime is typically less than
30 seconds, measured according to standard European Pharmacopeia
festing method.

Thus in one embodiment, the formulation is a fablet made by standard
tabletting techniques, such as direct compression, and dry granulation,
comprising iron oxy-hydroxide, a stabilization agent, an excipient

(different from fthe stabilization agent), including, in particular, one or
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or a s dosage forns capable of disintegration (in the
oral cavity or in a small anmpunt of liquid prior to
WO 00%e2998n) . Thus, the pharmaceutical conposi tRCIHER3P08/065444
the invention include any dosage form suitable for
oral admnistration and in paLél cul ar may incl ude
tablets and pills, either formfor intact
swal lowing (e.g. fil m:oated) or in a form capabl e of
mowamwoeeT@natsegaatefﬁnm@mcm dgebtie faneduingiageafs.er

suRdIEES bR il (AT e eroniab s neh e BRpolisirarocessing
Tec%rrﬁ‘aHb%Ssz?Q?é“ |€irec§aprh§tl§r?§%“ré"’rﬂ'enﬂaéhﬁ§§’r in cgse of using

gr anul es, fers, lozenges, he 1ike formfor

orglomacsols'\mlﬂ; ongamylsb@rtbplomdoabb,cénh ferdesns emi fhe granuiate
Preferred dosage forns include tablets and pil

aft@f gnging Wfﬁchm%mﬁ#@ﬁcﬁomﬁi'@w ngif dng produc‘r
spe%%pls uqctpc% e ¢ 'dqsﬁef)i dcsg?g v?g?éf\ae%% tSSBf\Pénf?’fr E&Fggﬁ%ioﬂon, iron

es or sac al ni ng e granu

relé 9L nges the peiease ofcrekly wadohnirsdvlat Bedasaiged under
fornms, if desired fil mcoated, these are swal | owed

any ﬁiﬂfé?diméf@nﬁeélf@ﬂé@ﬁaﬂ%ﬁﬂﬂ‘@@%@@@@ edsesbst srermositions.

e t.he active a rel ease sor |on
et BTt i AR pefi ST ke A Rc fhige ian
!oocfmbg*c?foﬁbﬁd snRGI1URe BRIl Ard ebahes mléhrw@ Weg sRfitable for
pharmaceuti cal |y acceptabl e excipients which is
thet ypicordioy sappeifteyt boadhynphewsedyt@hdaphabeatdsorbing properties.
granules, or particles of active ingredient that are

In & r@ﬁaﬁﬂmmt pdvedbesq. cAtimonahiy ey tybidaly ahs@derior to
cmr;rgl ned with, mxed with or otherw se added to the

0
beiag p@nm’r@d | §1l50s Carlepest ﬁfﬁo@lot’fh@teﬁlsl@n ctatiel§ bRodeugs
st compat.i bl h the,active en i'S
win P BB LBk cfich ey B BE1ofE A Blaitiopi & grper
mg%!:iler‘fﬁoéﬂhﬂoﬂhbpd&ﬂ'p‘?ébﬁbﬁ the coating to achieve
di sintegration in the stomach by

Preferably, the compositions of the invention are made by direct
compression, which may be considered to be fhe simplest and the most

economical process for producing tablets.

In a preferred embodiment of the invention the compaositions of the
invention are made by mixing most of the ingredients (more than 50 %,
preferably more than 70 %, and more preferably more than 0 % up to
100 % of the total weight of the ingredients), for example those of the
ingredients presented in table 1, in the form of an aqueous suspension
(amount of dry substance, for example, 1 to 50% (W!w).{preferobly 10 fo
40% (w/w), more preferably 20 to 30% (w/w))], subjecting said suspension
o known spray-drying processes under conventional conditions of
exposure to hot gases such as air or preferably nitrogen to temperatures
of from 135 °C fo 200 °C to obtain a flowable powder, which is optionally
subsequently mixed with additional ingredients (e.g. as shown in Table 2]
and subseqguently directly compressed under a range of compression
forces such as from 10 fo 20 kN to obtain a tablet.
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choosi ng the excipients which nmake up the coating, its

type, and/or its thickness. Sn a preferred enbodi nent
WO 208946299 coating is applied to a pharmaceut i P4IT/EP2008/065444

conposition conprising the iron oxy-hydroxide and at

| east one excipient in conpressed form Suitable

polymers for filmcoating according to the present

invention are soluble at p H of fromabout 1.2 to

O, fHiC X i % f iron, more

Pre%ﬁg'ﬁ% 'ypﬁ%y?%@?ﬁb?@erﬁ g%{ggﬂrﬁﬁﬁ/@mal%né a%é\%}r ?n !
pretomnipad tors B t(iv/hy drexyqr pryecablyuboie(WMRCO) ,

car boxynet hyl cel | ui ose, nethyicellul ose,
Ca®d Pykce) bl R9€n 36k Ithe BESHSierad the height of the spray

pol yvi nyl pyrroli done and gel atin or other commercially
dryiagacloabiren tireeudbiatie niypioeger dturtmr, dhehtaemeaature has to be

Klear(r) (Cronpton & Knowl es Corp., ,, Mahwah, NJ or
chwrwg;ém@@f?m*ome@gq'%mogg @Bherﬂﬁ@fsﬂé%t?r ggither melt

by i L . . i s .
norcdoén@er?\%ﬁgz:e.%@b} %Mﬁek‘@ ;gfﬁé@%é% &9%&%% & & dry powder but

oat’'ng produ esi agueous

- to diisbimccostiit nghtontiaiumngtdibie vat éte gegbing invention.

filmformng resin, hydroxypropyl methyicellul ose and

Pre RO hyheneowhyte!l p bW et Neersrdl {ablgtinbass FiediZzéBenpacted
agents such as propyl ene glycol or glycerine) and

usiroptdrgnad inypaofing im wgder ttaniathidedkisdanmoundididine powder

col orant or opacifying agent) . Such product, is
[duéﬁ_rﬁr%gcfioah Seam %ifgeu_%@éf'c{%é'zterg@edﬂ% tepadrjergness of
the WhiGinePQbrA: inhsd .rB?fgg-:( of -123-4@%%% aRIfcbbeNdne

for coating may conpriSe~0 to ‘abolt % W W titani um
corgipexssierofsroepisouantsteaddnta sahgeatiomt 1S Havdmess of the tablets

hydr ox propéi met hyl cei | ul ose, and_0 to_about 25% w w
obigiinget KorenBegt peoPactes mixtWeetserPd@ bRENNiITREfhewable

tabTOP 4585 d0+3% B8N R ELs 89S EvBEa Rlotk & swallowing tablets.

If these ranges are used, the disintegration time of the obtained tablets
is within the specification required by Ph. Eur..

It has been found surprisingly that, in parficular, due o this method the
amount of exciplients required to obtain tablets with suitable properties,
for example in respect 1o chle’r strength, disintegration behaviour etc.
can be reduced, whereby pharmaceutical compositions, in particuiar, in

tablet form can be produced having a high load of iron oxy hydroxide.

It is understood that the exact amounts of ingredients will determine the
size and depfh of the tablet. Tablets capable of ropid disintegration
{either in the oral cavity, i.e. chewing fablets, or in a small amount of
liguid prior to ingestion) can have -any geometrical shape, such as round,
square, triangular, etc. Typically they are round and have preferably a

diameter of 15 to 30 mm, most preferably 20 mm and a height of 2 o 8

- mm, preferably 4 1o 6 mm. Film coated tablets for intact swallowing are

typically in oblong form, for example about 19 mm in length, 10 mm in
width and 8 mm in height, These examples are merely illustrative and by

no means limiting. A person skilled in the art will know to choose the
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7.5%is Opadry(r), inrelation to the total weight of

the coating . This blend for coating may further
WOZ9ne628%8 f | avori ng agents, tastenmaski ng agentPSTARI008/065444

salivating agents as defined herei nabove, in smal!

anmounts such a s for exanple 1tol1.0 %(wWw,

preferably 0.1 to 0.4 % based on the wei ght of the

total blend for coating. The preferred flavoring

OPRIRATEH S ERTRS HRREAG RGN ThEyaprOWR eédedCt uradients.
r .0f 1 er.ei ve. :
CordpBHRsien SR K sBFL BT BS S8 Biarg FrBrglapehfer auring
dosadddngiragtr@mountw sk faltd @ity tasyadisitfeeyrenren tabhetoral cavity.
taste and provide a distinct, characteristic and

Typisi@sil Agia adt KN arel useel. goal of keeping the tabl et
frombeing too nuch |ike a candy product. The desired

In cstotergtdrmddodimaciit avioe | pigo andicg utiast emesbicsgicgentin form of
may vary depending on the type of tablet and the, , o

grapHtemaddapdRifpr R TepCiiRe Nl iArG! G0\ Re Of Iapddrdiagelution in

s QMY Rb HASRBEKLP r?é’%ﬂbn TQ?,{}E@US@&F Qald high shear
63 3 ﬁe Pnget FaY etFE %ecﬁ

eposited on t ypically in eTra

grahummiahasit pile iy ahadized ® ﬁwﬂlmg@irﬂor peief)ermakihy
from2.0%to 4.0% wei ght gain, i ch nmeans the weight

Progaispedf As RO INABICE O UlisoPo e atiaigia@Riuas tsinchsoiwafitmust be

uncoated tablet,. i case of o

ovelithiTol arah e My e dlindar Sanatiescabeothets for storage
ande Bl 9T Bhicn 1 AkeS opbeeeyigmedi at ol y upon

admnistration allowng to quickly rel ease the active

R SR e R T

agent 1n e Oora cavi ty.
phdrat@seiangs® ¢oenpbdsEReorRtht ®S3 pPrbnides inAoprelgrd eghfer. The

disintegration tine is typically less than 30 seconds,
waigs d86ved calyor dithig Yt @O Bl RIMSAINY BuPENEd@r ANantdégpei @ cake, or
evaporating a suspension, emulsion or gel. Alternatively, the mixed dry
materials could be flattened or compressed in a compression machine
or between rollers to form the powder e.g. into a sheet that may be cut
to an appropriaie size that can be inserted in the oral cavity. In one
embodiment, the wafer is formed by suspending the active agent,
sotvent, binding agent or other additives in a solvent such as water. A
predetermined amount of the suspension is placed in wells in a plastic

mold and lyophilized in the weils 1o remove the water and form a wafer,

As mentioned hereinabove, the compositions of the inven’rion are
indicated for use in the known indications of esseh’rioily non- '
piocabsorbable iron oxy-hydroxide, particularly for the selective removal

of inorganic phosphate such as in the treatment of hyperphosphataemia.

Therefore, in a further aspect the invention provides o composition of the

invention for use in the treatment of hyperphosphataemia.
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testing nethod. Thus in one enbodi nent, the
formulation is a tablet nmade by standard tabletting

WO 2082 3es, such as direct conpression, and dGI/EP2008/065444
granul ation, conprising iron oxy-hydroxide, a
stabiiization agent, a n excipient (different fromthe
stabiiization agent), includi 8§, in particular, one
ornore sweeteners, taste-enh ancing agents, flavouring

In QEEMS; aSBRNT AN MRS BORhSpralibéant snednd Hod rdasbsinand
the Iike. Wet processing techni ques nust be-avoided .

hyrich ¢ sphloe mitheofaptisttgudmiriasying asiagsrgaancof the

. solvents, typically isopropanol, solvent remains in
nvERECH ki REDSiFt Y NG HECMBER m oht ot b

conpati ble with the product specification. In case of
In y&i agoiacecsaeel §ud verention eevigiamthatisenof i epmposition of

release fromthe product |s.i I oul
el fuiafo hrifaheafyBef el 2SRRI RN b dinent o
hyPEasRbabechslspfiber conpositions. Extrusion techni ques

may cause problens in that, when using high | oadings

' s ra; e :
ORI PEFCbpBRR R SR LB/ TLEY, BEcBib e n
staplsighatiaicagistsdisng propert ies In dry granul ation,

powder ed conponents are typically m xed prior o being

Thé%‘%&ﬁﬁw&@ﬁﬁ%f qﬁéﬂ\ %(whﬁd?gﬁgfeeaﬁiooaorh@oxh%ﬁ thapd

sl ugs are then ground si eved before the
adatidiigieoadofie pemets Dngsedée emit RiGhads f foraéxoompleedse aeverity of the
, Pr’eferablé/,, t he conpositions  of t{:e iégventj on are nmde
lingys gfhe Qe rddainn AnireRTMENbENELHE d&Ped to be
the sinplest and the nost econom cal process for _
Theindeotiag isaptricEnechirameet sieled eyivgiarnef dhetindlowing
i-nyention the.conpositions of the invention are made

Sp%?'f}ﬁ‘x?ﬂa'lff@étt'ngf ’f‘ﬂ@@lﬁér"edi ents (nore than 50 %

Examples

Direct compression was performed using a standard tabletting press at a
compression force of 10 to 20 kN. Spraydrying processes were performed
at a temperafure of 135 1o 200 °C,

Tablet Test Methods:

Tablet hardness and disintegration time was determined according to

standard European Pharmacopeia festing methods.
Example 1: Preparation of stabilized iron oxy-hydroxide premixture

A stabilized iron oxy-hydroxide premixture was prepared by mixing
amounts/ratios of an irbn oxy-hydroxide suspension (prepared according
to EP O 868 125 B1) with the e'xcipiems according to Table 1. This
suspension was subjected to spray-drying at 135 to 200 °C to obtain @
premixture in form of a flowable powder. This premixiure was subjected to
direct compression to obtain a tablet, the composition of which is shown
in Table 1.
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50% (W w), preferably 10 to @@%(vv/vv), nore preferably
20 to 30% (W w)), subjecting said suspension to known
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® water is not present anymore in the premixture after drying, except a
re-maining portion of approx. 5% of the dry weight (fotal of other
components)

Example 2: Preparation of tablets

A dry mixture was prepared by mixing the ingredients according to table
2 and subjected to direct compression 10 obtain a tablet.



If these ranges are used, the disintegration tine of
the obtained tablets is within the specification
WO206R10%28 by Ph. Eur. . It has been found sur RIGTSEREI865444
that, in particular, due to this nethod the anount of
excipients required to obtain tablets wth suitable
properties, for exanple in re8pect to tablet strength,
di si ntegrati on behaviour etc. can be reduced, whereby
TopBag maceut i cal conpositions, in particular, in tablet
form can be produced having a high |load of iron oxy
hydroxide. It is understood that the exact anounts of

i ngredirents—wit —determme thesize and—dept h jof—the
tabl et. Tablets capabl e| dix.rzpi dExdi 8bnf égr &d onEx. 2d
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exa%hlngg are nerely ill s [?C%#m aﬂgg ar@]@%’?ﬂ&h@ 025
limting . A person skill { he wi 1. know
chod¥ OBh@appr opri ate for n%5dep ndf g N t'ZF_?e anmo Léﬁ of
toffal i ngredients. Conpressi on shoutd b € suffiicient
to MQOBTEI%Giéhgredl ents tdg?eﬁher 4ard ng désé 12.5

admni-strationm,—white altowngeasy dirsintegration—in

,thJ) fopabiaa®@i ty. Typicallly 10 tp 2R.%&N|ar2D@segd . -In

angt+her—enbodi-renrt—thepharraeputiecal-conposition—-s
n g0t he

i n ifrypbRiss g R sul ﬂabl e for di-sintegratio

oral_cavity or rapid dissolution in small anpunts of

water. The granul es may be prepared by high shear

granul ation o r preferably fluidized bed granulation o
Examldeyd: Rilxi-ocgpating of tablets

Tablets obtained according to Example 2, but with only 50% of the
amounts, were compressed into oblong form and subseqguently film-
ooofed (weight gain from 2 to 5%) by mixing the ingredients according
-TO the following table:

Table 3:
component mg
Opadiy® 1l th’re ' 83.4
Optaflow® WA 1.7
Apricot aroma 1.7

Example 4. Granules

The powder obtained according to Example 1e was wet granulated using

high shear granulation with isopropanol as granulating liquid by adding
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aspect the invention.provides a nethod for treating
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onposition of the invention to a patient in need
fO”@M@F@ofTGD‘ﬁ yardanstnee faspder &u@el%fﬁhﬁwﬂ@r oifgesachets or
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Table b:
Component mg
Granules (Ex. 4, | 3797.5
variants obtained from
different base
materials)
Aspartam 15
Flavour™* 70
citric acid 155

* “refreshing flavour” such das cola, verveine, blackberry

Example 6: Preparation of a final instantly dispersable granulate for filling
into sachets or stickpacks:

A dry mixture was prepared by mixing the ingredients according to the



hyper phosphataem a . The utility of the conpositions
of the invention may be observed in standard clinica
WO 208%/¢62993The exact anount of iron oxy-hydroxi P& TARI008/065444
conposition to be adm ni stered depends on severa
factors, for exanple the seve&éty of the illness, the
desired duration of treatnent“and the Iike, The
invention is explained in nore detail by neans of the
follpglinaviciglespeet sibjedistd MPraubsreRaipllé’g iB@spiIcdets or
T.Q}i\&%?ect,conpression was performed using a standard
SNG %%ing press at a conpression force of 10 to 20 kN
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tenperature of 135 to 200 OC, Tablet Test Methods:
Tabl et hardness and disintegration tinme was determ ned
Excreede di :nbrapagt ihnd 2o idf ewadpean OPt@eacopei a t esti ng
net hods . Exanple 1: Preparation of stabilized iron
5 9.60ky-Fe@Cxi(deresgrondinge té &labg | Fegedasrapended in water
oxy- hydr oxi de prem xture was prepared by m xing ,
fogaﬁ%@ﬁt\gvméﬂeo@%oua?sq Of reofe ipkg D Hy BNEk PEEU LB FesPyR in Table 7a.

100 X BT PG48 B umie B 2 reide figalron toading
of FivigsiceletiopeN@yrsdisygReriin 18b1&o7B00 C to obtain a
prem xture in formof a flowabie powder. This

TaheeAhxture was subjected to direct conpression to
obtarn a tablet, the conposition of which is shown in

Tabl ek Fahire 143 stabifizer .
Prod et | Ariount of FRDTH [SutYose |PSTY | Dextrin | Lycatab®?
[kgl [kg] [kg] |[kgl [kg]

"G 9.6 89 |59 3.0
b e.6 ) 6.9
c Q.6 6.9
d 9.6 2.0 2.0 2.9
e 2.6 1.7 1.7 1.7 1.7
f 2.6 3.0 2.1 0.9 0.9
g 9.6 3.4 |2.3 1.1

10 " potato starch |

2l pregelatinised starch, available from Roquette

Table 8:
Product] Fe |[FeQOH (Fe x 1.6)|LOD" {approx.) Tofal amount of |
[% w/w] [% wiw] [Yewiw] product [kg]
a 20-22 33,6 4 28.6
b 34736 56 4 17.1
c 34-36 56 4 17.1
d 34-36 56 4 17.1
e 34-36 56 4 17.1
f 34-36 56 4 V7.1
g 34-36 56 4 17.1

' Loss on drying, determined by a halogen moisture analyzer (constant mass;
15 change in mass notf more than 1mg per 180 seconds).



2 1 filler/disintegrant 3 1
stabiiizer/binder/filler/disintegrant 4 1
WOPpUe6a9Bi ntegrant 5 1 water is not present amRFRE0(8/65444
the prem xture after drying, except a re-nmain ng
portion of approx. 5% of the gry wei ght (total of
ot her conponents) Exanple 2 : @repar ation of tablets A
dry m xture was prepared by m xing the ingredients
Excaepte @i dglrleltiapl ef 2handbbuincst fleveblaliomeders
conpression to obtain a tablet.Table 2 : Exanple 3:

Thericmdeoabm@méd abEetisnpald gts tobg)aveed rabead d»'viﬂg the
nple 2, but with only 50% of the anounts,

mg@m@mw@@wwa lsHPlen gt cineldem st seigeimyed of the obtained

oS MBIl 3 ARG s M ageoroton

of Tﬁéafmiféwﬂed taseys kfcT§R dRoMienpdtaned according to
Exanple I e was wet granul ated using high shear

ThegE@ﬁ@H@@S@nmﬁtrnawe@amwaﬁngr’r@nﬁummegm Pliaimdgopeia
en R, SR R 58 M ebdlBel 61 A gormoters as
deddtbaqtihyrrd %ﬁéh%?é}@rgrﬁﬁ@'tékﬁrﬁéﬁudﬁn' Wd%gwb‘ﬂéPOpH 3 was

sachets or stickpat A dry mxture was prepare

adjosieagisihg hydreechentcs mndorﬁ«hmg)lem wére fokdowamegr 2h and iron
tabl.e and subjected to subsequent filling into sachets

COryend§iagR by fitration.
Phosphate adsopriion was measured as described in WO 2006/000547 by

dissolving the obtained tablet'in a defined amount of phosphate sclution
of a specific concentration, od]usﬂng the pH to 3, reacting for 2 hours af
37°C, centrifugation, decanting and measuring the phosphate content
via ionic chromatography or photometric deftermination, '

Table 9a:

Component Amount [% w/w]

Flowable powder 7a) - 7g) 28-93, without coating 98 to 95 %

Aroma  including taste masking agent(0.2-1
{neohesperidine dihydrochalcone)

Lubricant/glidant/flow aid fotal 0.5-2

Compression aid (ProSolv®) 0.56-2

Optionally coating max. 3

Table 9b:

product Flowable Fe loading [% |Fe release |Phosphate
powder used w/w] at pH 3 [% [absorption

w/w) [mg P/img Fel

8a 7a 19.5 1.8 0.314

8b b 34.7 3.4 0.319

8¢ Fie; 36.7 0.5 0.241

8d | 7d 35.9 0.4 0.216

8e Je 36.3 0.6 0.22¢

gf 71 36.2 0.2 0.219

89 79 37.5 0.2 0.170
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Table 5: "refreshing flavour” such as cola, verveine,

bl ackberry Exanple 6: Preparation of a final instantly
WO08H2%% bl e granuiate for filling info sachetP§&TEP2008/065444

stickpacks: A dry m xture was prepared by m xing the

i ngredi ents according to thefollow ng table and

subj ected to subsequent filli2ifg i nto sachets or

stickpacks: Exanple 7: Preparation of flowable powders

. T ACO sponding to 6 .0 kg Fe) was

VWC%E&@%@%ﬂEsn mdé@rAF%gether with the amounts of

exci pients and adjuvants shown in Table 7a . 100 kg of

t he suspensi on was subjected to spray-drying. The iron

| oadi ng of the obtained powders is given in Table 7b.
Clgifabl e 7a : 1! potato starch 2 1 pregel atinised starch

avai |l abl e from Roquette Table 8 : 1 Loss on drying,

deternm ned by a hal ogen noi sture anal yzer (constant

mass; change in mass not nore than 1ng per 180

ds) .Exanple 8. Tabletting of th btained .., .. _.
1. PGS B IR BRgHGor B i dan ARMaide dp high
Ioo%ﬁ’\gﬂ)in"‘ﬁrf%rfﬂ )éﬁﬁdﬂléhfdrr@rddr@(?%ﬁp%m igROwWn- i n Tabl e
a,” and tablets were forned of the obtained m xtures.

The Fe content, Fe release at pH 3 and phosphate
adsorption of the obtained tablets are given in Table

b. The Fe rel ease was, neasured. according to European .
2. PR BHIE AT RP SBIcH COTDOr KTy ar Y SET e, Briniah
Ioo&ﬂ%pi'?fatfoqﬂqéﬁﬂrcﬁﬂ%tﬁfrs?ﬂﬁ Qﬁﬁfﬁ_ih'éQ?&rin &0 &1MRReY B dosage
. e test” nediumwas waier, p was
forms for intact swallowing or as dosage forms capable of disintegration

in the oral cavity.

3. The composition according to claims 1 or 2, wherein the composition

contains at least one carbohydrate and/or humic acid.

4. The composition according to claim 3, wherein the carbohydrate is
selected from the group consisting of a mono-, di- or polysaccharide,
such as agarose, dextran, dextrin, dexiran derivatives, celiulose and

cellulose derivatives, saccharose, maltose, and lactose, preferably

saccharose, dexirin, and starch.

5, The composition according to any preceding claim wherein the iron

oxy-hydroxide is containing beta iron oxy-hydroxide.

6. The composition of any preceding claim wherein iron oxy-hydroxide is
present in an amount of 10 10 80 % (w/w), preferably 30 10 65 % (w/w),

expressed in relation to the tofal weight of the composition.
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adj usted using hydrochloric acid , Sanples were taken

after 2h and iron content analyzed by titration
WORRe%¢REBe adsoprti on was neasured as descri b@§TEP2(48/065444

2006/ 000547 by dissolving the obtained tablet in a

defi ned anmobunt of phosphate solution of a specific

concentration, adjusting the @esHto 3, reacting for 2
hours at 37C, centrifugation, decanting and neasuri ng

t he phosphate content via ionic chromatography or
photonetric determ nati on Tabl e 9a: Table 9b: VI FOR

7 %%%W%Wﬁrgfﬁs&% ggg%’Q@éL%om%Fe% Thl? 8 ‘bohydrate

andeadhenid Bicadf@rencieisbablig d 961Qr am@dnt o st @t ®9%, (w/w),
2. Pharmaceutical conposition conprising iron oxg

prefeydbbxisdt i3 e g/ woaekpgesdad anfrefcuﬁleuﬁpam@]‘owl weight of the
or al l?\dm nistration a s filmcoated dosage forns for
COMYP Qe ' Uwal | owi ng or a s dosage forns capabl e of
di sintegration in the oral cavity. 3. The conposition
according to clains 1 or 2, wherein the conposition
contains at |east one carbohydrate and/or hum c acid.
8. Bhe d’mmmosﬂpi@si oif anpqrecd digg ol @imifortdervibengd msingeone or
car \édrate is selected fromthe ro consi sti ng, of
maoJe ﬁg urgia qge;n’gms}mé%%@%@rsdgos _RCU KR ,ts, and/or
trin, dextran derivati ves cel l ul ose and
coggrﬁ%%]%e erivatives, saccharose, mal t ose, and
| act ose, preferably saccharose, dextrin, and starch. 5
The conposition according to any preceding claim
wherein the iron ) ) .
9. The composition of claim 8, wherein the sweetener is natural or
unnatural sweetener selected from a sugar, ¢ polyol, aspartame,
sucralose, acesulfamine K, and/or saccharin and the taste-enhancing
agent is selected from glycosides such as neohesperidin

dihydrochalcone, glycyrrhizin, glutamate.

10. The composition of claim 8 or 2, wherein the sweetener is present in
an amount of 0.01 to 2.5 % (w/w), and the ftaste-enhancing agent in an
amount of 0.1 to 10 ppm, each expressed in relation to the total weight
of the compaosition.

11. The composition of claim 8, wherein the flavouring agent is present in
an amount of 0.01 to 10 % (w/w), preferably 0.1 1o 5 % (w/w), most
preferably 0.1 to 1 % (w/w), expressed in reliation 1o the fotal weight of

the composition.

12. The composition of any preceding claim further comprising one or

more excipients, such as superdisintegrants, glidants, antioxidants.
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oxy- hydroxi de is containing beta iron oxy-hydroxide.

6. The conposition of any preceding claimwherein iron
WOV M3oxi de is present in an anount of 10 tP§TEP2088/065444

(ww), preferably 30 to 65 % (W w), expressed in

relation to the total weight of the conposition .7.

The conposition of any preced%g clai mwherein the

car bohydrate and/or humc acid are present in a total

amount of 1 to 50 % (ww), preferably 5 to 30 % (ww),

expressed inrelation to the total weight of the

13.§ @086{{] BEiéror?ofT@I%zﬁP'T@o%ﬁePéﬁnofheag?_ﬁp%rrﬁ%‘ﬁ%é@ront is

al m rrsing one or nore avour

selag@ni srorpvieRt gneup, Cbmtserrﬁjlhﬁmdag lagerd @olwmymmyrrohdones,
col oring agents 9. The conposition of claim8 wherein
mo g d wbetd et @@dﬁﬁ'ﬁ@l@ﬁle@@@ﬁﬁé’ﬁ@ﬁal sweet ener

selected froma sugar, a polyol, aspartane, sucral ose,
acesul fam ne K, and/or saccharin and the
tast e-enhanci ng agent is selected from gl ycosi des such

14. aneneehappeltich Bfdt yafpgRabeane, w@emwm BUD,erdtsmTegron’r is
glutanmate. 10. The conposition of claim8

preghet ) 9 Benewedtan@rl ite P Sedim/W) npaefearmswto & 1@ &% (W/w).

2,5 % s
moleirTeltol 45 150 i Vs eRP Rt Lade TR Bl retor weiant
of thRechbohabsright of the conposition . 11 The
conposition of claim38, wherein the flavouring agent
is present in an anount of 0,01 to 10 % (w w),

preferably 0,1 to 5.%(vv/vv) nost preferably 0 .1 to 1
15, s SR g Wk LR 1S Ry kel rom e
gro%bab@nfs%ﬁﬂbebf“rﬂ%r‘uéélﬂgn QM€ aPafe, silica derivatives, such as
colloidal silica, pyrogenic silica, hydro’red sodium silicoaluminate,
colloidal silicon dioxide, talcum and mixtures thereof, preferabiy

magnesium stearate, colloidal silica or talcum.

16. The composition of claims 12 or 15, wherein the glidant is present in
an amount of 0.01 to 10 % (w/w), preferably 0.1 1o 5 % [w/w), expressed

in relation to the total weight of the composition.

17. The composition of any preceding claim comprising iron oxy-
hydroxide in an amount of 10 to 80 % (w/w), af least one _chrbohydro’re
and/or humic acid in a total amount of 1.0 to 50 % (w/w}, optionally one
or more excipients in a total amount of 1.0 to 50 % (w/w], one or more
taste-enhancing agents in a total amount of 0.1 to 10 ppm, and/or one
or more flavouring agents in a tfotal amount of 0.01 to 10 % (w/w), each

expressed in relation to the total weight of the composition.

18. The composition of claim 17 comprising one or more
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nore exci pients, such as superdisintegrapts, glidants,

anti oxi dants. 13. The conposition of claim 12, wherein
WO 1009/e0398r di si ntegrant is selected fromthe grP§TEP2008/065444

consi sting of cross-1linked polyvinyl pyrrolidones,

nodi fied starches, and nodified cellul oses. 14 . The

conmposition of clains 12 or 130 wherein the

superdi sintegrant is present in an anount of 0 .1 to
supEdMit v vantpriaf @rialtby dmbure & 20 WowW0 %Buse weight(w/w).
- preferably 2.5 to % (ww, expressed in relation to

the total weight of the conposition. 15. The

conposition of claim12, wherein the glidant is

19. :f?\ggﬁgfrgpos%ﬁhcgfdgrn&ug{ggggjﬁé (Pl 1r91f| L& OIJal‘l‘l@rm for intact

swcldwiery oPYh Qgedth sidp&Ble Ia»fctwlgddi%m@gmnon such as chewable
silicoal um nate, colloidal silicon dioxide, talcum and

tabmeiet aF pills. HéWe@fDW@b@Bﬁ‘ e@@mweﬁa@m@wﬁswe&@@h@is containing
th col | oj da‘ sili | ca or tlal cum 16 . The conposition of
RFFHUESoVI'S rsmﬁérglzﬁnlgf?é; glidant is present in an
anmount of 0.0 to 10 % (ww), preferably 0 ,1to 5 %
(ww), expressed in relation to the total vei ght of
the composition . 17. The conposition of any preceding
20.dIse mfddjn@pt:m:h@g)sm«)ns oXfypg rena cleding ahaemoliditthef monufacture

to 80, % st .one carhohydrate and/or hum c
of GANGUIGORIER £PT ARBURECHENDOf AN TGRSl SerTd.
optionally one or nore excipients in a total anount of
1.0 to 50 % (w w), one or nore taste-enhancing agents
in atotal ambunt of 0. 1 to 10 ppm and/or one or
21 .nvse dfl ineo crame cajeons cbmoaytmttateel'rrcglmlohﬁ @rohke toanufacture.

10 % (W w), each expressed in relation to the total
of W&rﬁ{'cg%?ﬁ'é f@éﬁﬁ@stfﬁqime@é of weligBhbysih EEvoBic renal

| insﬁﬂf@ig}ﬂ: conprising one o r noresuperdisintegrants in
ato

amount of 0 .1 to 10 % by weight(ww 19 . The
conposition of any preceding claimin forma formfor
I nt act

22. A method for preparing the composifion according fo any preceding
claim in form of a tablet by direct compression or dry granulation,

23. A method for preparing the composition according to any preceding
claim in form of a tablet, wherein an aqueous suspension, comprising at
least 90 % (w/w) of the ingredients based on the tofal weight of the final
composition, is prepared, which is then subjected 1o sproyfdrying o
ob’rain'o flowable powder, which s op’riondlly mixed with the remaining

ingredients and subsequently compressed o obtain a fablet.
24, A tablet, as obtainable by the method of claim 23,

25. A tablet comprising iron oxy-hydroxide in an amount of 40 1o 65 %

(w/w), saccharose in an amount of 5 to 30 % (w/w), and starch in an



swal lowing or in a formcapable of rapid

di sintegration such a s chewable tablets or pills, dry
WEoMde62993 gr anul es, capsul es o r sachets cont aPCii/RB2008/065444

t hese granul es, wafers, or |ozenges. 20. Use of the

conposi tions of any precedlng3?la|n1for t he

manuf acture of a nedlcanent for the treatnment of

hyperphosphata§n1a . Use of the C%gEOSIt ons
AMEWN P ARG & AVAVE &X@P%SS%LH AR b 18e otal Welgh’f of the

o EERARREL % BIE)S653 TR By S BAo R aRsBot robier

CO@ﬁﬁEOSItlon according to any precedlng cIa|n1|n form
of tabl et by direct conpression or dry granulation
23. A met hod for preparing the conposition according
to any preceding claimin formof a tablet, wherein an
aqueous suspension, conprising at |least 90 % (w w) of
the ingredients based on the total weight of the fina
conposition, is prepared, which is then subjected to
spray-drying to obtain a fl owabl e powder, which is
optionally m xed with the remaining ingredients and
subsequent|ly conpressed to obtain a tablet. 24 . A
tabl et, as obtainable by the nmethod of claim23 , 25 .
A tablet conprising iron oxy-hydroxide in an anmount of
40 to 65 % (W w), saccharose in an anmobunt of 5 to 30 %
(ww, and starch in ananmobunt of 5 to 30 % (ww),
expressed in relation to the total weight of the
t abl et conposition, excluding the weight of an
optionally present tablet coating .



