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Pharmaceutical Com posh‘lons . —

Field of The Invenhon

This mvenﬂon relates ‘ro pharmaceutical composifions comprising iron
oxy-hydroxide In high loodmg in o form suitable for oral administration,

- and in particular for administration as an oral delivery system either as

dosage forms for intact swallowing (e.g. film-coated) or as dosage forms
capable of rapid disintegration, as. well as methods of producﬁon -
thereof. '

: Bcckgr'odnd

In poilem‘s with chronlc renal insufficiency, d pa‘rhologlcolly increased
serum phosphm‘e level occurs due fo ’rhe decrecse in the glometrular.

filtration rate. The secondary hyperporo’rhyroudism whloh se‘rs ln ’rherewn’rh
| mus’r be -considered as one of the causes of ‘rhe occurrence of renol'
‘osteopathy. Attempts are normally mode to moin‘rom the phospho’re

bolcmce in equ1||brlum by dialysis or by ’rhe odmlnlstrohon of orol
phosphate adsorbers ‘Wthh‘ suppress  the resorp’non - of foods’ruff'
phospho’res in the gosTrOinfes’rinol- tract, or by the 'combmo’non of both

- methods, but with the Curren’r state of 'rhe art this is either not efﬁcsen’r
" enough, is not economic, oris burdened with side effecfs

Recenily new and effective phosphofe odsorbers based on iron oxy-
hydroxnde in particular containing beta-iron oxy- hydroxide s‘robllised by a.
sfobmzo’non agent such as a carbohydrate ond/or humic ocld have
been described (EP 0 868 125). These adsorbents -show superior
phosphate adsorption capacity from agqueous solutions, for example for
the adsorption of inorganic phosphates and phosphates bonded fo
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foodstuffs (EP 0 868 125) and have been shown to be efficlent oral

phosphate binders ih the freatment of hyperphospho’rcemla (Neophrol,
Dial. Transplant 14, 863, 1999). '

To . achieve maximum éfﬁciency while maintaining good patient
compliance, it is desirable that such adsorbers can be administered in
high dosages. However, phosphate odsorbers with hlgh ifon loadings are

~still not ovailoble Fac‘rors, such as ease of administration in genefol

unacceptable taste, as well as storage and STGbIII’fy problems, limit The |
applicability of curren’rly available phosphcﬁe binders.

WO 2006/000547 of the present applicant dlSClOSGS a process for

| preparing an iron- sulfcn‘e based phosphate adsorbent, which mOy be

used for prevenhng and treating hyperphospho’remlo condiﬂons

'Descﬂbed are iron oxy hydroxide Composmons WhICh are prepared form

ferric sulphate cm»d/o.r nitrate confaining o stabilising agent selected fro'm
humic acid and carbohydrates and which have an iron. confent of at |

‘most 20.3 to 22.3 % by welght. These compositions are. obtaineéd by

rotary evoporoﬂon No specilfic oral formulations - such as ’roble’rs ore
disclosed. 1t is explained that the lron Composmons can be formulated to
tablets or other oral formulations ’roge’rher with usual exoip;ems cmd
adjuvants. This means that tablets obfained from the iron oxy hydroxide . |
composmons can have an iron content of af most 20_ % (W/w).

comnesponding to 32 % (w/w) iron oxy- -hydroxide.

EP 1 757 299 of the presem oppllccn’f descnbes iron(lll) carbohydrd’re
complex compounds and there use for orally or paren’rerolly ’rreohng iron.
deficiency in patients having chronic mflommo‘ror.y bowel disease. in the

document reference is made to Mattofer® film tablets containing 100
‘mg iron(lll). The iron content of the fablef is] 6 % by weight corresponding

10 25.6 % w/w iron oxy-hydroxide. The preparation is intended for treating

_iton deficiency, that lIs, for lierating hon(ill), contrary to phosphate

adsorbenis as deflned in fhe present Invertion. No drying procedure s
described.
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WO 92/01458 discloses oxy-iron compounds, in particular iron oxides, iron
hydroxides and ‘iron oxy hydroxides which dare formulated as a
therapeutic dosage form for use as a phosphate adsorber. No specific
oral formulations are disclosed, and no specific iron loading is
mentioned. Further, no excipients and manufocturing methods are
specifically disclosed, but reference is made to “acceptable methods

" ond ex0|p|en’rs It is said that. each oral .dose ‘may con‘rain 50 mg 1o
"vobouf 500 mg or more of oxy- iron oompound Accordmg to the state of

the art tablets con'rommg 500 mg oxy-(ron compounds, which are
necessary in order to achieve a desired degree of phosphate adsorption,

" the patient. The document does not disclose anything as to obtaining a

- high iron loading.

Us 5514 281 discloses polynuo!ear iron oxy hydroxides bound ’ro a
suppon‘ such as saponified dtvmy!efhylene urea vinylacetate copolymer,

_Lewc’n’r R®, silica, glasses and organic porous suppon‘s modified wx’rh :
dextran. The maximum iron loading of @ support carrying iron{lil) is
reported to be 29.3 % by dry weight. The product is formed from a dry
A. support, which Is swelled, and it may not be dried thereafter since
- otherwise removal of phosphate from the diolysa’re would not work af all.
' None of the examples in US 5, 514 281 descnbes a dry |/ ‘tabtet
~ formulation for oral adminisfration. The examples given describing

»‘ ~adsorbents dre all meant for extracorporal use and none of the supporv’rs_'
used for.thelf production is dppl'lcable for medicinal use. The prepdwﬂon_
of an oral formulation is only descrlbed as “pressed intfo powdet for

These products are developed fo releose iron.

For a wide range of drugs oral dosage forms such as tablets are cleorly
the preferred form of delivery. This is due to a high level of patient
acceptability and compliance (pecause they provide an accurate
dosage and are easy 1o adminlster) ds well as ddvontageous
characteristics during and after manufacture, such as they typically show
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satisfactory physical and chemical stability, are convenient for pdcking,
shipping and administering and offer advantages in manufacturing

speed and cost.

However, oral dosage forms need carefully designed disinfegrqﬂon :

characteristics to achieve the desired bioavdgilability for rhe incorporated

drug, i.e. dissolution must precede absorption, in case of immediate

_release tablets should disintegrate rapidly after ingestion in order to

facilitate dissolution of the drug. Moreover, the drug loading of
conventional tablet formuldfions is often limited due o potential
gqsrroin’res’rindl irrifation (caused by locally high concentration) and/or
patient compliance {which Iirhi’rs size and shape 10 achieve easy

.swallowrng)

‘These lrmn‘d’rrons have prevented the developmen‘r of an effective ordl

delrvery system for iron oxy-hydroxide as phosphor‘e binder wrth high
loadings. '

Applrcom‘s hdve now found ’rhot jron oxy-hydroxide [herernoﬁer also
_ referred fo as active agent), crnd in particular iron oxy-hydroxide

confdrmng beta-iron oxy hydroxide, and in particular furiher conrdrnrng d |

| ‘ccrbohydrd’re and/or humic acid that may act as a stabilization agent as

described In EP- 0 868 125 B1, can be successfully formulo’red in form of

“an oral delivery sysrem with high loordrngs (hereinafter also ccrlled
"Vph_.armdceurrcc:l composr’rrons or compositions of the invention),
'_p're'ferorbly either as dosage forms for intact swcrl!owing(et..g..fi.lrh-.coc’red)
" oras 'd‘OSd‘ge forms capable of rapid disintegration (eh‘her in The-ordl‘ |

cd.vi’ry or in @ small amount of liquid prior fo ingestion)}. Thus the

pharmaceutical compositions of the invention are able fo achieve both

high loadings and sui’rdble_ disintegration characteristics while
maintaining a minimail size and thus are able to overcome the
drawbacks of currently known formulations.
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The inventive compositions have a low iron release rate of below 2.5 %
w/w, which is essential for 'phos-phore adsorbers. AIn conirast thereto,

compositions used for freating iron.deficliency have a high lron reledase
rate and thus are completely different form the inventive .composiﬂons.

Furthermore it was found that the pharmaceutical compositions of the
invention can be preferobly obtained through conven’rronol molding or
roblef’rrng mefhods, more preferably direct compressron tabletting |
methods, in the presence of one or more excipren’rs fulfilling for exomple
the functions of binder and/or filler and/or disinfegrant in one.

it was further found that any disagreeable taste associated with the
active agent, if odminis‘rered as dosage forms capable of disintegration
in the oral cavity, can be eliminated using suitable taste-masking agenis,

_sweeteners and/or taste-enhancing agents.

Fur’rher'i’r -was found ‘rhot 'fovouroble- ’robie‘r formulations with a particularly
high iron-oxy- hydroxrde lood can be ob’romed if they are comprised of
substantial omoun’rs of a ﬂowob!e powder that has been prepared by

sproy~dryrng an oque-ous suspension of the ingredients.

Summcry of 1he Inven’rlon

-f is an objec’r of ’rhe mvem‘ron 1o provrde phormoceuhcol compositions
,.comprrsmg rron oxy hydroxide i a form suitable for oral administration, ln

particular as an oral delrvery sys’rem Wn‘h high loadings, preferably er’rher

’ as dosage forms for intact swollowrng (e.g. film-coated) or as dosoge

forms capable of rapid dlsr_n’regro’rion (either in the oral cavity orin @
small amount of liquid prior ’ro ingestion).

In a preferred embodiment the iron oxy- -hydroxide- com‘crmrng
pharmaceutical composifion comprises one of more oorbohydro’res
and/or humic acid, preferably d carbohydrate such as a mond- di- of
polysaccharide, preferably socchdrose (sucrose), starch, agarose,
dextran, dextrin, celiulose and derivatives of each of these. Those
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carbohydrates cnd/dr humic acid may act as a stabilization agent as
descnbed in EP 0868 125 B1. Apart from this or in addition to this the .
Corbohydrote[ ) and/or humic acld may act as a binder andjor filler

and/or di'sim‘egram‘.

In yet another embodiment the compositions of the invention comprise
one of more Taste-mosking'cnd/or co‘lorihg additives such as flavouting
agents, sweefene‘rs,' taste-enhancing agents, colorants, and the like.

Depending on the intended use of the tobl.e’r, i.e. whether if is for intact
swollowing' or rapld disintegration (in The oral cavity orin a small amount
of liquid prior to Inges’non] suoh as e.g. a chewable tablet, usual
excipients, such as superdisintegrants, glidants, lubricom‘s on‘noxndcn‘rs
compressnon aids and the like may be, Gdded if desired. The toble‘r may
be coated with usual film- formlng ogem‘s, if desnred

In another embodiment, the pharmaceutical composi’rionsvof the
invention are in any dosage form sultable for orol admlmsirohon and in
particular include ‘rcble’rs and pills, either in a form for m‘rac’r swo!lowmg
(e.g..fllm~c,ooTe,d) or in a form ccpcble_ of rapid dnsm’regro’non (elther in
the oral covi’ry after ingestion or in @ small amount of liq-uid priof-to
inges’non) including a chewable form, dry powders, grcmules, capsules
or sachets containing these, gronules wofers, fxlms, Iozenges and the
ke, . o o

if is @ further object of the invention fo orovide methods for formulditing
an oral delivery system ocomdmg to the invention, in particular an oral
delivery sysfem either as dosage forms for infact swollowmg (e.g. film-
coated) or.as dosage forms capable of ropld disinfegration (either In the
oral cavity or in a small amount of liquid prior 1o ihges’rion}, comprising.
iron -oxy-hydroxide'in high loadings, by means of conveniional molding or
tabletting methods, preferably direct compression tabletting methods.




10

15

20

25

30

7

Detalled Description of the Invention

Thus, in a first aspect the present 'i'nven’rio‘n is direc’red_ to pharmaceutical
compositions _Comprising iron oxy-hydroxide as an active agent In high
loadings and in a form suitable for oral administration showing the
desired disintegrafion characteristics.

In particular, the present invem‘ion is directed to such orally

administrable, phormoceuhcol compositions with high loadings of the
- active agent, elther as dosage forms for intact swallowing (e.g. film-

coated) or as dosage forms capable of rapid dlsm’regro’non {either in the
oral cavity or in a small amount of liquid prior to mges’rlon]

As indicated hereinabove, the ’rerm “active agent® as used herein

~includes iron({lll)-oxy- -hydroxide. Iron(lll) oxy-hydroxide or iron(lil}-oxide-

hydroxude is usually referred to os FeO[OH) or Fe,0; x H;O. Such iron oxy-
hydroxides to be used in accordance with the present invention are
usually formed upon hydrolysis and precipitation in agqueous Iron{l‘ll)—sdn
solutions (see, for example, Rompp Lexikon Chemie, 10. Aufiage, 1997;
U. Schwertmann, R. M, Comen "lron Oxides in the Laboratory”, VCH
Verlogsgesellsohoff mbH, 1991 seiten 95 - 100). The term “iron OXy-
hydroxxde as used herein ’rhus mcludes, in particular, alpha, beta,

| gamma, ond delid FeOOH and mixtures thereof. Preferably, the iron oxy- |

hydro.xlde c-ompnse_s beta FeOOH opﬂonol!y in admixture with other iron
oxy-hydroxide(s). | | .

lron oxy- hydroxndes to be: used In dcoordcmce wnh 'rhe present mven’rlon
are preferably prepared by adding @ bose to an oqueous iron(iil)-salt
solu’no-n as described in EP 0868125 B1, and subsequen’r drym_g.

Preferably iron oxy- hydrox1de stabilized by @ s’fcbmzahon Ggen’r is used

The wording “iron oxy hydroxide, which is stabilized by a s’rc:billza’non
agent” includes preferably an iron oxy- hydromde together with a.
stabilization agent, which includes in particular carbohydrates: and humic
acld. As described in EP 0868125 B1 such stabilization agent usually is
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not bound as a complex compound to the lron oxy-hydroxide, which
means for example that a water-soluble stabilization agent can be
removed by washing the stabilized iron oxy-hydroxide with water. As
further described in EP 08681 25151» the stabilization agent is supposed fo
stabilize the iron oxy—hydroxide against ageing, Thereby presetrving its
phosphate adsorption capacity. ThIS means that a stabilized iron OXxy-
hydroxide in general has a h!gher phosphc’re adsorption capacity (cs
measured in EP 0868125 .Bl) compared to a non- -stabilized iron oxy-
hydroxide, in a occordohoe with the present invention a preferred “iron
oxy-hydroxide, which is stabilized by a stabllization agent” comprises |
beta iroh OXy- hydroxide stabilized as described in EP 0868125 B1 with at
least one corbohydro’re and/or humlc aold

Generally, due to their chemical nature the uon oxy-hydroxides used ond
odmmls’rered in accordance with the presen‘r invention essentially are not
qbsorbed by the human body, i.e. they are essentially non-

biocbsorbdble. |

Acoordingly the term “stabilization agent” as u,séd hereln includes
preferably'of least one corboh’ydrote and/or humic acid, in parficular, as
described in EP 0868125 B1. In one embodiment, the af least one '
carbohydrate is soluble and mcludes at least one mono-, di- or
polysaccharide, such as agarose, dexiran, dextrin, dextran derivatives,
cellulose and cellulose denvo’nves, saccharose [sucrose) maltose of
Iactose preferably sacoharose (sucrose), dex’mn or starch, -

The ferm starch" as used herein lnciudes any convennonally used s’roroh
products (such as potato starch, corn starch, _nce starch, ’roploco sfrcrch]
in native, pregelatfinized, degraded, modified, and derivatized forms,
p’referobly suitable for direct compression, and mixtures thereof.

Preferred products include native and pregelafinized sfarch, such as in a
mixture having a rd’rio (ndﬂve:pregeloﬂnized) in the rdnge of 10:1 1o
0.5:1, preferably in the range of 3:1 1o 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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Sfarch has turned out be particularly advaniageous in the manufacture
of a tablet with high iron Ioading,' since it allows the preparation of a.
stabilized pre-mixture which can be compressed to a suitable tablet
either directly or with a very small amount of further excipients.

In one specific emboohmem‘ the s’robmzohon agent of choice may be
present in an amount of 1.0 to 50 % (w/w), preferably 5.0 to 30 % (wiwy.

Al % we}ghfs (w/w]} fhroughouf this description are expressed in reloﬂbn fo

me total weight of the pharmaceutical composition, if not indicated

otherwise.

The. term “high loading” as used herein indicates that the iron oxy-
hydroxide is present in an amount of 10 to 80 % (w/w), more preferably

30 10 65 % (w/w).

The content of iron oxy—h\/dr‘oxide. is calculated as approximately 1.6 x
content of iron. |

Thus, the values mentioned above correspond to a content of iron of 6 to

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

In preferred embodtmen’rs of the mven’non even higher iron loadings are
realized, namely more than 50 % (w/w) 1090 % (w/w) iron oxy-hydroxide,

preferably 56 % - 65 % (w/w) corresponding to 31 fo 56 % (W/w),

preferobly 35 % to 41 % (w/w) iron.

Or else, the lron OXy- hydrox1de is preferobly presen'f in an amount of
> 300 mg per dosage form, more prefercbly 300 To 2000 mg per doscge

'.form It is understood that the omoun’r of active cgen’r depends on The

lm‘ended administration roufe, i.e. the amount presen’r in fablets for
intact swallowing film coatfed e.g. film- coo’red) are preferob[y 350 to 850
mg whereas the amount presen‘r 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 to 1700 mg.
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In addition to the active agent, conventional pharmaceutical
corﬁposiriohs typically coniain a number of additional inactive
ingredients known ds excipients and/or additives. In parficular when the
amount of active agent required to accomplish a desired therapeutic,
nutritive or chemical effect is very small, the presence of inert diluents,

A fillers, binders, excipients and disintegrants, lubricants, glidants, and
_Sweeteners, taste moskrng ogem‘s, colorants, and the like usuaily is

crr’rrcol to ensure the procﬂcaln‘y and convenrenoe of moking oral

'dosage forms fo ochreve accurate and effecrrve administration of fhe

dactive agent.

_In'oon’rros‘r, in case of orally administered pharmaceutical compositions
having high loadings of active agent, ‘as in the presem"invenrion, such

additional inactive 'ingrediem‘s are minimized, since the size of an orally
de'ini's‘rered phormoceuﬂcol composition 18 a critical feoture for

Gchrevrng good por‘tem compliance.

‘As explained cbove, a carbohydrate such as a mono- dr or
pol_yso‘ccho-r.rde, prefereb‘ly 'saccharose (sucrose), starch, cgcroé‘e,

dextran, dextrin,. celiulose and derivativesof each of these, more *
preferably saccharose (sucrose), dextrin or starch may, apart from or in
oddmon to r‘rs stabilizing effect on the iron-oxy hydroxrde act as d binder

andyor filler crnd/or disintegrant in the phormcceu’ncal composr’rron of 'rhe,' '

L presen‘r rnven’rron

25.

30

Thus, a preferred composr’rron of the invention may comprrse iron oxy-

hydroxide inthe Omoun’rs specified above, a stabilization agent of choice

in o_rr amount of 1.0 to 80 % (w/w), preferably 5.0 to 30 % (w/w), and an

excipient of cheioe, different from the stabilizing agent, in an amount of
1.0 10 50 % (w/w), preferably 5.0 to 30 % (w/w), each expressed in
relation to the fotal weight of the composition.

In another embodiment the compositions of the invention comprise one
or more taste-masking and coloring additives such as fiavouring agents,
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sweeteners, faste-enhancing agents, colorants, and the like, which are
typically used for oral dosage forms. '

Taste-masking agents, such as @ taste-enhancing agent, ﬂdvouring
agent, and/or natural or unnatural sweetener, including intense
sweetener, are incorporated into oral dosage forms, such as chewable
dosage forms. to give them a more pleasant taste or to mask an

unpleasant one.

Typical sweeteners include, but are not limited o, a sugar which is
dexirose, sucrose, fructose, lactose. confectionery sugar, powdered

sugar, or is a polyol wthh is sorbitol (e.g. Neosorb), xylitol, maltifol,

‘maliose and polydextrose, or a mixiure thereof. Typical intense

swee’reners moy include, but no‘r be Iiml‘red to, asparfame, sucrolose,
ooesulfomlne K ond/or sacchcrm derlvotlves, or a mixture thereof.
Further sulfable swee’reners or ’ras‘re enhancing agents include glycosides
such as neohespendm dfhydrochoncone (neohesperidin DC or NHDC)

'glycyrrhlzm giu’ramo‘re and the like. The latter may be used in very small

quantities and thus moy heremaﬁ‘er also be called taste- enhoncmg

agents. All the obove are suitable to be used alone or as mixtures with
other sweeteners cmd/or flovounng agen‘rs These substances insure great
lingering of the sweet taste and cover any undesired aftertaste. Preferred

. sweeteners and/or Tds’re enhoncmg agents include glycosides such as

neohespendln dlhydrochclcone

in one embodlmen’r ‘rhe swee’rener of ChOlce moy be present in an

" amount of 0.01 to 2.5 % (w/w), preferably 0.1 to 1.5 % (w/w), most

preferably 0.2 o 1.0 % {w/w), in relqﬂonfro the total welght of the
composition. |

The taste-enhancing agent of cholce may be present in an amount of
0.1 to 50 ppm, preferably 1 fo 10 ppm, most preferably 1 to 5 ppm, In
relation fo the total weight of the composition.
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Typical flavouring agents include any natural and unnatural flavouring
agent suitable for p’hormoceuﬂcal applications, such as flavouring
agents derived from a spiée, fruit or fruit juice, vegetable or vegetable
juice, and the like, for example flavours based on cocoa, caramel,
vanilla, apple, apricot, berry {e.g. blackberty, red currant, black currant,

strawberry, raspberry, woodberry, etc.), mint, poneh‘one. honey, nut,
matlt, colo verveine (verbena) or any combmo’non thereof, such as for

example caramel/vanilla, fruu’r/oreom (e g s’rrowberry/oreom)ond the like.

in one embodiment the flavouring agent of choice may be present in an
amount of 0.01 to 10.% (w/w), preferably 0.1 10 & % (w/w). most -
preferably 0.1 to 1 % (w/w), In relafion to the fotal weigh’r of the

composition.

Thus, another.composition of the invention may combrise iron oxy-
hydroxide in the amounts specified above, c"s-"r_ablllzo’rion agent of

. choice in an amount of 1.0 to 50 % (w/w), preferobly 5.0 fo 30 % (w/w),

an excipient of choice, different from the stabilization agent, in an
amount of 1.0 fo 50 % (w/w), preferably 5.0 fo 30 % (w/w] and taste- -
enhoncmg agent of choice, whach may be present in an omounf of 0.1
to 50 ppm., preferabiy 1 to 10 ppm, most preferably 1 to 6 ppm, and/or a '
flavouring agent of cholce, which may bé present In an amount of 0.01

) to 10 % (w/w), preferably 0.1 to & % (w/w] most preferably 0.1 10 1 %
’(w/w) eoch in relation to the total weight of the composn‘ion

'ln yet another embodimem‘ excxpsem‘s such as superdisln’fegrams,
' ghdom‘s lubricants, antioxidants ond the hke moy be added to the

composifions of the invention If desued, depending on the tm‘e_nded 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 Composi’rions of the invention may

further comprise a superdisintegrant.



10

15

20

25

30

13

The term “superdis'in.'regronf” as used herein refers t0 a group of
disintegration agents well-known to o person skilled in the art, which can
be used In a fractional amount of normal disintegrants to obtain'the |
same effect of facilh‘cr’rihg the disintegration o1 "breokup" of the dosdge
form after odmlmstro’non Sultable examples include but are not limifed

to cross-linked polyvmylpyrrohdones (commercially available as Kollidon®

CL and Polyplasdone® XL) par’ncuiorly crospovidone®, modified

starches, parficularly sodium s’rarch glycolate (commercmlly available '
under the irade names Primojel® and Explotab®), Starch 1500, modmed
celluloses, particularly croscarmellose sodium (cross-linked sodium
corboxyme’rhylcellulose, commercmliy available under the frade name
Ac-Di-Sol), LHPC (Low substituted hydroxypropy(cellulosej and Veegum@
Preferred examples for use in the tablet according 10 the invention
include cross-linked pOvainYIpyrrolidoneS and modified starches,
pcmcuiariy sodium starch glyco!o’re |

According to the inven’non the superdism’regran’r wm be present.in the

. tablet in an: amoun’r of 0.1 to 10 % {w/w), preferobly 0.510 8 % (w/w]
‘more preferably 2.5 to 6 % (w/w), in relation to the total weight of the

composition. The superdism‘regron’f moy be a single superdlsm’regrcm‘ or

a combination of superdlsm’regrom‘s or may bé used in combination with

one of more common dlsm’regron’rs, such as for exomple s‘rorches, '
me'rhylcellulose calcium ccrboxymefhyicellulose soduum ;
carboxyme’fhylcellulose, hydroxypropyl cellulose, mlcrocrystollme
cellulose, COHOIdOl siticon dioxide, Crosoormenose sodium, pregelaﬂmzed
starch, oloys, cellulose, powdered cellrulose,_ pregelatinized starch, |
sodium alginate, alginic acld, guar gum, magnesium aluminum silicate,
polacrilin pofassium, 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 fo 30 % (wiw),
an excipient of choice, different from the stabilization agent, in an
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amount of 1.0 to 50 % (w/w), preferably 5.0 fo 30 % (w/w), said excipient
comprisi-ng'o superdisintegrant in an amount of 0.1 to 10 %, preferably
0.5 to 8 % (w/w), more preferably 2.5 10 6 % {w/w), and g taste-
enhoncmg agent of choice in an amount of 0.1 10 50 ppm (w/w),
preferably 1 to 10 ppm (w/w), more preferably 1to5 ppm (w/w), and/or a
flavouring agent of choice in an amount of 0.01 to 10 % (w/w),

preferably 0.1 1o 5 % (w/w), more preferably 0.1 10 1 % (w/w), all weight
ranges are in relation fo the 'fd’rol weight of the composition.

In yet another embodiment the compositions of the Invention may further

comprise a glidant and/or lubricant.

The term “giidon’r” and/or “Iubricor‘n‘” as used herein refers to a group of
additives ’rhet are used to facllitate ’roble’r manufacture by achieving
suitable flowoblh’ry compressability, ond the like. Examples of sut‘roble
glidants include, but are not limited to, magnesium oxide, magnesium
stearate, calcium stearate, stearic dcid, glycervl behenate, glyceryl
monostedrd’re, glyceryl po‘lm.i’rosfeo-rofe, hydrogeaned castor oll, |
hydrogenated vége’roble oll ’rype l, sodium benzoo‘re} sodium lauryl
sulfate, sodium stearyl fumoraTe, polyefhylene glycol, ’foicum zinc
stearate, silica derivatives, such as colloidal silica.(e.g. Aerosnl@]
pyrogenlc silica, hydrated sodium silicoaluminate, oollo:dol silicon

“dioxide, and mineral oil and hgh’r mineral oil.

Preferred g!idon’rs include magnesium oxide, magnesium: stearate,
talcum, col!oidal silica. |

in one embod:mem‘ the ghdom‘ of cho;ce may be present in an amount
of 0.01 t0 10 % (w/w), preferobly 0.1 fo 5 % (w/w), most preferably 1 fo 2
% (W/w), m relation to the total weight of the composmon

Further additives specifically used for oral dosage forms copable of rapid
disintegration in the oral cavity, may include salivating agents
(compounds that are able 1o stimulate production of saliva) to ease
swallowing. These are in general pharmaceutically acceptable acids, for
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example citric acid, malic acid, tarfrate, or the compounds Optamini®
and OQptaflow®, Care has to be taken that lron release is not increased
by the use of such acidic compounds, e.g. citric acid, and the amount
of these substances therefore has o chosen suitably. In one embodiment
the acid of choice may be present in an amount of 0.01 fo 10 % (w/w),
preferably 0.1 to 5 % (w/w), most preferably 2 to 5 % (w/w), in relation to
The total we|gh’r of the composn‘lon | |

As mentioned herelnobove the phormoceuhcol compositions are in a

form suitable for oral administration for the selective removal of
inorganic phospho’re,'ond in particular for administration as an oral
delivery sysiem either as film-coated dosage forms for intact swallowing
or as dosage forms capable of disintegration (in the orol,covii‘y orina

small amount of liquid prior fo ihgesﬂon).

Thus, the pharmaceutical composition of the invention Irclude any
dosage form suitable for oral administration and in particular may

include tablets and pills, either in a form for intact swallowing (e.g. film-
coated) or in & form Cdpcb‘le of rapld disintegration (either in the oral

cavity after ingestion or in a smail amount. of liquid prior fo -ingesf_ion),
including a chewable form, dry powders, granules, capsules or sachets
com‘om'in}g ’rheée granules, wofers, lozenges, dnd the like. The form for
lm‘oct swallowing may be film-coated, if desired.

Preferred dosage forms include fablets and pulls either in a form for
intact swallowing (e.g. flim-coated) in or In a chewable .form, grcnules
and capsules or sachets containing these granules, and Iozenges.

In the case of orally administrable dosage forms, if desired film-coated,
these are swallowed intact and disintegration takes place in the
stomach, whereupon the active agent is released for adsorption of

| phosphate fo reduce ifs systemic uptake.

The ferm "fiim-coated" as used herein relotes o a mixture of
pharmaceutically acceptabie exciplents which is typically applied to'a
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compressed iablet, beads, granules, of particles of active ingredient that
are compressed info ’roble’rs.' Alternatively It may also be combined with,
mixed with or otherwise added to the active crgen’r It is understood that
the coating chosen rust be compatible with the active agent. It is
further understood that a person skilled in the art will know how fo
manipulate the coating to achieve disintegration in the stomach by
choosing the exciplen‘rs'w‘hlch make up the coating, its fype, and/or ifs
fhickness. | A |

in a preferred embodiment the film coating is applied to a

pharmaceutical composition comprising the iron oxy-hydroxide and at
least one excipient in compressed forrn.

 suitable polymets for film-coating according fo the present invention are

soluble at pH of from about 1.2 to. about 5, such as for example
hydroxypropylmethylceliulose (HPMC) alone and/ot in combination with

Ahydroxypropylcellulose (HPC), carboxymethylceilulose, methylcellulose,

e‘rhylcellulose, acrylic resrns and polyvinylpyrrolidone and gelatin or
other commercially cvorloble film-coating preparations such as Dri-

Klear® [Cromp’ron & Knowles Corp., Mahwah, N.J.) or Opodry®

[Coloroon “West Point Pa.).

The preferred film cocr’rlng of this invention is comprlsed of a commeicial
filmn-coating produc‘r designed for aqueous film coolrng com‘ornmg ’rhe '

: _wcr’rer soluble, film-forming resin, hydroxypropyl me’rhylcellulose and -

polyerhylene glycol {or o’rher sur’rcrble plos’rrcrzrng agents such as
propylene glycol or glycerlne) and op’rronolly com‘olmng titonium dioxrde
{or o’rher colorcrn‘r or opocrfylng agent). Such a producl is commercially
avalloble under ‘rhe ’rrcrde name Opcdry® White (Colorcon, West Point,
Pa.]. . ‘

A suitable blend for coating may comprise O 10 about 20% w/w titaniun
dioxide or colorant, about 5 fo about 95% wiw hydroxypropyl
methylcetlulose, and 0 to about 25% wiw polyethylene glycol. The most
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preferred embodiment comprises 10.5% non-water additives, of which
7.5% is Opadry®, in relation to the total weight of the coating.

This blend for coating may further comprise flavoring agents, taste-
masking agents dnd s_olivdr‘ing agents as defined hereinabove, in smali
amounts such as for example 0.1 t0 1.0 % {w/w}. preferably 0.1 10 0.4 %

. pased on the weight of the total blend for coatfing. The preferred

ﬂovonng ond/or tasfe- ‘masking agen’r may be selected from the group of .
agents as defined hererncbove The preferred omoun’r is readily
determined by balancing the goal of adding an amount sufficient to
mask the core fablet faste and provide a distinct, characteristic and
pleasing taste, and the goal of keeping the tablet from being to0 much .
like a candy product. The desired strength of the flavoring and/or taste-
masking agent may vary depending on the type of tablet and the
infended recipien‘rs ohd the identity of the fiavouring and/or taste-
masking agent. | |

The amount of coating deposr’red on the tablet is typically in fhe range of
from about 1.0% 1o about 6.0 % we.l.g-h’r gdin, preferably from 2.0% to
4.0% weight 'goin Awhich means the weight gain of the tablet upon

| coaring relo’rrve to ’rhe weight of the uncoated tablet.

in the case of orally administrable, roprdly dismregro’rmg dosoge forms,
disintegration takes place rmmedrerely upon administration allowing to

quickly release rhe active ogem‘ or forming small particles containing the
acfive agentin the oral cavity. Suitable disintegration rates range-from 1
second 1o 3 minutes. A preferred disintegration fime is typically less than

30 seconds, meosured occordrng to standard European Pharmacopeid
testing merhod '

Thus in one embodimenr, the formulation is a fablet made by standard

tabletting techniques, such as direct compression, and dry granulation,
comprising lron oxy-hydroxide, a stabilization agent, an excipient
(different from the stabilization agent), including, in particular, one of
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more sweeteners, taste-enhancing agents, flavouring agents,
superdisintegrants, glidants, antioxidants and the .Iike. Wet processing
techniques must be avoided. This is due to "rhe fact that in case of using
organic solvents, typically isopropanol, solvent remains in’the granulate
after drying which might not be compatible with rhe'producr
specifiCoﬂon. In case of using water as a solvent for wet granulation, iron
release from the product is increased which should be avoided under
any circumstances for the inventive phosp.hd’ré adsorber éompds’i’rions.
Extrusion techniques may cause problems in ’rhor,vwhen using high
loadings of iron, small hard balls are formed which are not suitable for
the invention since they hardly show on\,r phoépho’re cdsbrbing properties.

In dry grahulcr‘rion, powdered components ore'rypico_lly mixed prior to

peing compacted, also called pre-compression, to yield hard slugs

which are then ground and sieved before the addition of ofher
ingredients and final compression. N

Preferably, the composmons of the rnven’rron are mode by direct

~ compression, whroh may be consrdered 1o be the srmples’r ond the most

eoonomrco! process for producing rcrblers

In-a preferred embodiment of the invention the composr’rrons of the
invention are made by mixing most of the rngredren’rs (more than 50 %,
preferably. more than 70 %, and more. preferobly more than 90 % up to
100 % of the total weight of the ingredients}), for exomple ’rhose of the
rngredrenrs presented in ’roble 1, in the form of an uneous suspensron
(amount of dry subsiance, for example, 1 fo 50% {wiw), preferobly 10 jo
40% (w/w), more preferably 20 to 30% (w/w)) subrec‘ring said suspension
to known spray-drying processes under conventional conditions of
exposure 1o hot gases such as air or preferably nirrogen'ro temperatures
of from 135 °C to 200 °C to obtain a flowable powder, which is optionally
subsequently mixed with additional ingredients {e.9. Os shown in Table 2]
and subsequently directly compressed under a range of compression
forces such as from 10 to 20 kN fo obtain o tablet.
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preferably, the suspension confains 3 to 9 % {w/w) of iron, more.

preferably 4 to 8 % (w/w), mosi preferably 6 % (wW/w).

Care has fo be taken that the diameter and the height of the spray
drying column are sufficiently large. Further, the temperature has to be
chosen in a range that the excipients and other ingredients neither melf
not caramelize. Both of these processed do not lead o a dry powder but

" to a solid melt, which is unsur’roble for the present rnvem‘ron

Preferably, the flowable powder, before tabletting, is first compacted
using dry compacting in order o reduce the amount of fine powder
(dust) and fo homogenize the particle size. In domg this a hardness of
the obrdrned tablets in the range of 25 fo 400 N is achieved. The
compression force is adjusted in a range ’rhd‘r the hardness of the ’rdble’rs
obtained from the compacted mixture is 50 to 100 N for chewable
tablets, and 100 to 200 N in case of coated tablets or swallowing tablets,
If these ranges are used, the disintegration fime of the obtained tablets
is within the specification required by Ph. Eur.. | | |

It has been found surprisingly ‘rh'd’r in parficular, due fo this method the -
armount of exciplents requrred to obiain tablets with suitable proper’rres
for exompre in respect to tablet srreng‘rh disintegration behaviour etc.
can be reduced whereby pharmaceutical compositions, in particular, rn |
rdbler form can be produced having a high lood of iron-oxy hydroxide

It is undersr‘ood ’rhGT the exact amounts of ingredients er derermrne the .
size- and dep’rh of ‘rhe tablet. Tablets capable of roprd drsrn’regrdrron '
(either in the ordl cavity, i.e. chewing tablets, orin d small dmoun’r of
liguid- prror fo inges’rron) can have -any geometrical shape, such as round,
squore friangular, e‘rc Typrcolly they are round and have preferdbly o)

drome’rer of 15 to 30 mm, most preferably 20 mm and a height of 210 8

. mm, preferably 4 to 6 mm. Film coated tablets for Intact swallowing are

typically in oblong form, for example obou’r 19 mm in length, 10 mm in
width and 8 mm In height. These examples are merely iltustrative and by
no means limiting. A person skilled In the art will know to choose the



10

15

20

25

- 20

appropriate forms depending on the amount of total ingredients.
Compression should be sufficient to hold ’me' Ingredients together during

dose administration, while allowing easy disinfegration in the oral cavity.
Typically 10 to 20 kN are used.

In another embodiment, the phormoceuﬂdol composition is in form of
granules suitable for disintegration in the oral cavity or rapid dissolution in

h smoil amounts of WcTer The granules may be prepared by high sheor

granulafion or prefercb!y fluidized bed granulafion or (dry) mtxmg
processes. As pointed out above, wet techniques using solvents must be
avoided. The granules may be filled In capsules or sachets for storage

and odmmls’rro’non to the oral cavity.

In a further embodiment, as an ol‘remoﬂve fo spry- drymg, ’rhe
pharmaceutical composmon can be provided in form of a wafer. The
wafer may be formed by compressing ¢ powder lyophmzmg a cake, or
evaporating a suspension, emulsion Ot gel. Alternatively, the mixed dry
materials could be flaftened or corhp.ressed in a compression machine
or between rollers to form the powder e.g. in'ro'c sheetf that may be cut
to an appropriate size that can be inserted 1n the orol cavity. In one -
embodiment, the wafer is formed by suspendlng ’rhe active agent,
solvent, bindlng agent or other addifives in a solven‘r such as water. A

predetermined amount of the suspensuon is placed in wells in a plastic

mold and Iyophmzed in the wells to remove the water and form a wafer.

As mentioned hereinabove, ‘rhe composmons of the mvem‘lon are,
indicated for use in the known indications of essenﬂolly non-
pioabsorbable iron oxy—hydroxsde, po:rfr;ucular!y for the selective removal
of inorganic phosphate such as in the treatment of hyperphosphataemia.

Therefore, in a furither aspect the invention provides a composition of the
invention for use in the treatment of hyperphosphataemia.



10

15

21

In anofher aspect the invention provides a method for freating
hyperphosphotoemlo comprising odmmls’renng a composition of the
invention to a patient in need thereof.

In yet another aspect the invention provides the use of a composition of

~ the invention in the preparation of a medicament for the tre'o‘rmen’r of

hyperphbsphotoemio.

The u.ﬁli‘ry of the compositions of the invention may be observed in

standard clinical tesfs.

The exact amount of iron oxy—hydroxide and composition to be

administered depends on several factors, for example the severity of the
illness, the desired duration of treatment and the like.

The invention is explained in more detail by means of the foHoWing '

‘specific, non-limiting examples:

:-Exomples

Direct compressuon was performed using a standard ’rable’r’nng press al a

- compression force of 10 to 20 kN. Spraydrying processes were performed

at o temperature of 135 to 200 °C.

. Toble’r Test Me’rhods

20

25

Tablet hardness and disintegration time was de’rerm!ned occordmg To
'stcmdord Europeon Phormocopelo tesfing methods.

Examgle 1: Prepara’non of s‘rcbmzed iron oxy- hydrox;de p:emleure

A stabilized iron oxy-hydroxide premixfure was prepared by mixing
amouh’rs/raﬂos of an irbn oxy—hydroxide suspe'nsion (prepared according
to EP 0 868 125 B1) with the excipients according fo Table 1. This
suspenSIon was subjected to sproy-drymg 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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Table 1:
Ex. Ta | Ex. 1b | Ex. 1c | Ex. 1d | Ex. le

Component mg mg mg mg mg
Fe-OOH 800 800 800 800 800
Saccharose) 800 | 800 | 800 | 80O -
Native Staroh2’ L 553 | 460 533 -
Pregelatinised 800 | 267 | 400 | 267 i
,std'rch-‘“” |
Polyplosdone@ - - - 120 .
| XL4 | g

‘V_‘Dex’mnzv" o T . 1600
water® | 8400 | 8400 | 8400 | 8400 | 8400
,’D:sin’regrohon ' nd | nd | nda | 85 nd
‘time (seconds) | | o

Y stabilizer

2) filler/disintegrant-

3 s’robmzer/bmder/fll!er/dxsm‘regron’r

4 superdisintegrant ‘ :

5 water is not present anymore in the premixiute affer drying, except a
re-maining portion of opprox 5% of the dry weight (total of oTherv
componem‘s) :

Example 7: .Prepo-rd’rion of tablets
A dry mixture was prepared by mixing the ingredients according 10 Tablé
2 and subjected to direct compression o obtain a tablet.
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Tabie 2 .

Ex. 20 | Ex. 2b | Ex. 2¢ | Ex. 2d
component mg m'g mg mg
.Premixfure (according | 2500 2500 2500 2500
to Example 1a-d) (ta) | (1B} | (ic) | (1)
Flavour of cholce 15 | 15 15 15
NHDC 0.025 | 0.025 | 0.025 | 0.025
Aerosil® 25 25 25 25
Mg-stearate 125 | 125 | 125 | 12.5
Explotab® - 12,5 | 200 -
vPoly-pIc:sd,one@ XL - - - 50

Example 3: Film- coating of ’roble’rs

Toble‘rs ob‘romed according ’ro Exomp!e 2, but wn’rh only 50% of the
amounts, were compressed m’ro obiong form and subsequen’rly fllm-

| coo.'red (weight gain from 2 to 5%) by mx,xlng the ingredients according
fo the following table: | | |

Table 3:
{component | mg
Opadiy® Il White 83.4
Optatlow® WA o7
Apricot aroma R N

Exomgle 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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the ingredients according fo the following table:

Table 4:
component mg
Premixture (Ex. 1e) 2500
Neosorb@ (Sorbitol) 1 1060
Pdlyvihyipyrrolidon - 200
'de"hon 37.5

- Example 5. Preporo’non of a final ms’ronﬂy dispersable gronulo’re for ﬂllmg

into sachets or shokpocks

A dry mixture was prepared by mixing the ingredients according to the
following table and subjected to subsequent filling into sachets or

| stickpacks.

Table 5:

Component | mg |

Granuies (-.EAx}.' .4, i 3797.5 |
variants obtained from{ '

different base
materials) | 1
Aspartam T N 15
Flavour* ; 1 70
ci’rrlc OCld - 1556

* “refreshmg flavour” suoh as CO|O verveme blaokberry

Example 6: Preparation of a final instantly dispersable granulate fbr filling

into sachets or stickpacks:

A dry mixture was prepared by mixing the ingredients according to the
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following table and subjected to subsequent filling into sachets or stickpacks:

Table 6:
Component mg
Granules (Ex. 4, variants obtained from 3797.5
different base materials
Aspartam 25 .
Caramel aroma 100
Vanilla aroma . 30

Example 7: Preparation of flowable powders

5 9.6 kg FeOOH (cornresponding o 6.0 kg Fe) was suspended in water together with the
amounts of excipients and adjuvants shown in Table 7. 100 kg of the suvspen3|on was

subjected to spray-drying. The iron loading of the obtained powders is given in Table

8.
Table 7: A
Product [Amount of FeOOH |Sucrose PSTT [Dextrin | Lycaiab®?
[kg] - [kol [kgl |[kg] [kg]
a 9.6 8.9 5.9 3.0
b 9.6 69 |
c 9.6 1 6.9
a 0.6 50 |20 2.9
e 9.6 17 (1.7 ] 1.7 1.7
7 96 3.0 |21 | 09 0.9
9 T 9.6 3.4 |23 1.0
10 Y potato starch ‘ » | '7
2) pregelatinised starch, ovculable from Roguetfe”
Table 8: ‘ ' ‘
Product Fe FeOOH (Fe X 1;6) LOD" (approx.) | Total amount of.
[% wiw]| 1% wiw] [%w/wW] product {kg]
a 20-22 | 33.6 4 28.6
6| 3436 | 56 4 71
c | 34-36 56 4 7.1
a 3436 | 56 2 7.1
e - 34-36 _ 56 4 17.1
f 34-36 - 56 4 17.1
g 34-36 56 4 17.1

)'Loss on drying, determined by a halogen moisture analyzer (constant moss cHange
in mass not more than 1mg per 180 seconds).
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Example 8: Tablefting of the obtained flowable powders

The product obtained in Examples 7q) to g) were mixed with the
ingredients shown in Table 9a, and fablets were formed of the obtained
mixtures. The Fe content, Fe release at pH 3 and phosphate adsorption
of the obtained tablets are given in Table ?b.

The Fe release was measured according o European Pharmacopeia

‘chapter 2.9.,3 using standard dissolution equipment and paramieters-as

described in the monograph. The test medium was water, PH 3 was
adjusted using hydrochloric acid., Samples were taken after 2h and iron -
content analyzed by titration. |

Phosphate adsoprtion was measured as described in WO 2006/000547 by
dissolving the obtained tablet’ in a defined amount. of phosphate solution
of a specific concentration, odesﬁng the pH 1o 3, 'reacﬂng for 2 hours at
37°C, centrifugation, decanting and measuring the phosphcﬁe content
via lonic chromo’rogrophy of pho‘romemc determmohon

Table 9a:

Component T , Amount [% w/w]

| Flowable powder 7a) - 7g) v 198-93, without coc‘rmg 98 to 95 %

|(neohesperidine dihydrochalcone)

Aroma including taste masking agent(0.2-1

Lubricant/glidant/flow aid ) ~ {total 0.5-2
Compression aid (ProSolv®) 0.6-2 '
Opfionally coating : max. 3
Table 9b: | |
- product Flowable Fe loading [% |Fe release |Phosphate
powder used wiw] af pH 3 {% [absorption
' “WiwW) [mg P/mg Fe]
8o T7a 165 —Tis  |6.314
8b 7b 34.7 3.4 0.319
8c 70 567 |05 |o.2ai
&d 7d 35.9 |6.4 6216
8o 76 1363 0.6 0.229
8f 7t 36.2 0.2 0.219
8g 79 37.5 0.2 0.170
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Claims

1. Pharmaceutical composition comprising iron oxy-hydroxide in high loading of 10 to 80
% (w/w) expressed in relation to the total weight of the pharmaceutical composition, in a
form suitable for oral administration, wherein the amount of iron oxy-hydroxide per dosage

form is > 300 mg.

2. Pharmaceutical composition comprising iron oxy-hydroxide in high loading of 10 to 80
% (w/w) expressed in relation to the total weight of the pharmaceutical composition, in a
form suitable for oral administration as film-coated dosage forms for intact swallowing or
as dosage forms capable of disintegration in the oral cavity, wherein the amount of iron

oxy-hydroxide per dosage form is > 300 mg.

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,
dextran derivatives, cellulose and cellulose derivatives, saccharose, maltose, and lactose,

preferably saccharose, dextrin, 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 30 to 65 % (w/w), expressed in relation to the total weight of the composition.

7. The composition of any preceding claim wherein the carbohydrate and/or humic acid are
present in a total amount of 1 to 50 % (w/w), preferably 5 to 30 % (w/w), expressed in

relation to the total weight of the composition.

8. The composition of any preceding claim further comprising one or more flavouring

agents, sweeteners, taste-enhancing agents, and/or coloring agents.
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9. The composition of claim 8, wherein the sweetener is natural or unnatural sweetener
selected from a sugar, a 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 9, wherein the sweetener is present in an amount of 0.01
to 2.5 % (w/w), and the taste-enhancing agent in an amount of 0.1 to 10 ppm, each

expressed in relation to the total weight of the composition.

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 to 5% (w/w), most preferably 0.1 to 1 % (w/w),

expressed in relation to the total weight of the composition.

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

such as superdisintegrants, glidants, antioxidants.

13. The composition of claim 12, wherein the superdisintegrant is selected from the group
consisting of cross-linked polyvinylpyrrolidones, modified starches, and modified

celluloses.

14. The composition of claims 12 or 13, wherein the superdisintegrant is present in an
amount of 0.1 to 10 % (w/w), preferably 0.5 to 8 % (w/w), more preferably 2.5 to 6 %

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

15. The composition of claim 12, wherein the glidant is selected from the group consisting
of magnesium stearate, silica derivatives, such as colloidal silica, pyrogenic ‘silica, hydrated
sodium silicoaluminate, colloidal silicon dioxide, talcum and mixtures thereof, preferably

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 to 5 % (w/w), expressed in relation to the total weight of the

composition.
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17. The composition of any preceding claim comprising iron oxy-hydroxide in an amount
of 10 to 80 % (w/w), at least one carbohydrate 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 total amount of 0.01 to 10 % (w/Ww), each expressed in relation to the

total weight of the composition.

18. The composition of claim 17 comprising one or more superdisintegrants in a total

amount of 0.1 to 10 % by weight (w/w).

19. The composition of any preceding claim in form a form for intact swallowing or in a
form capable of rapid disintegration such as chewable tablets or pills, dry powders,

granules, capsules or sachets containing these granules, wafers, or lozenges.

20. Use of the compositions of any preceding claim for the manufacture of a medicament

for the treatment of hyperphosphataemia.

21. Use of the compositions of any preceding claim for the manufacture of a medicament

for the treatment of patients with chronic renal insufficiency.

22. A method for preparing the composition according to 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 total weight of the final composition, is prepared, which is then subjected to
spray-drying to obtain a flowable powder, which is optionally mixed with the remaining

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

25. A tablet comprising iron oxy in an amount of 40 to 65 % (w/w), saccharose in an

amount of 5 to 30 % (w/w), and starch in an amount of 5 to 30 % (w/w), expressed in
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relation to the total weight of the tablet composition, excluding the weight of an optionally

present tablet coating.



