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Pharmaceutical Co,mpos(ﬂons

Fieid of the invention

This mvemlon relates ’ro pharmaceutical compositions comprising iron -

oxy- hydrox1de In hlgh Ioodmg in a form suitable- for oral odmlmst[onon

: ond in por’rlculor for administration as an oral delivety system either as
dosoge forms for intact swallowing (e.g. film- coated) or as dosage forms
capable of rapid dnsm‘r.egrcﬂon, as well as methods of production

thereof.

Bockgr'ouhd
In pahen’rs with chronlc renal lnsufﬁCIency, a pa’rhologlcolly ‘incréased

serum . phosph@’re level ocours due fo ’rhe decrease n ’me glomeruto:,

filtration. rate. The secondory hyperpora’myroldlsm whnch se’rs i ’rherewﬁh

' mus’r be oonssdered .as one of the causes of ’rhe ocourrence of renol-
-osteopathy. A’n‘emp’rs are normally made to mamTom the phosphau‘e_

bolonce n. equmbrlum by dlolysls or by ’rhe admlnls’rro’non of -oral

phosphate cdsorbers Wthh suppress the resorp’non of foodstuff
phosphatfes in the gosfrom‘reshnol ‘rroc’r of by ’rhe combmohon of both

'.methods put with the curren’r state of The art Thls is eﬂher no‘r efflc;en’f

_ enough, is noT eoonomio or IS burdened wﬁh side effects

Recently new and effeo’nve phosphc‘re Gdsorbers based on iron oOxy:

'hydromde in paricular con’rclmng be’ra iron oxy hydrox1de sfobnlsed by a.

s_’rob'lluzo’non agent -such as -a oorbohydra’re cmd/or humic ocld hove
been desciibed (EP 0O 86_8 125). These cxdsorbents show supenor

~ phosphate adsorption ccpach‘y from agueous solutions, for example for

the adsorption of inorganic phosphates and phosbhotes ponded fo
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foodstuffs (EP 0 868 125) and have been shown fo be efficient oral
phosphate binders in the freatment of hyperphosphataemia (Neophrol.
Dial. Transplant 14, 863, 1999). '

To . achieve maximum 'efﬂciency while mainiaining good patient
compliance, it is desirable that such adsorbers can be administered in

hlgh dosages. However, phosphate adsorbers with high ifon loadings are

~ still not ovonloble FocTors such as ease of odmlms’rroﬂon in generol '

unacceptable taste. as well as storage and sTobnmy problems limit fhe

opphcoblln‘y of cunenﬂy available phospho’re binders.

WO 2006/000547 of The present - applicant dlscloses o process for-
preparing an iron-sulfate based phosphafe odsorben’r which moy be

used Vfo'r prevennng ond treo’nng hyperphospho’remlc oondlﬂons

‘ 'Descﬂbed are iron "'Oxy hydroxxde composmons whlch are prepored form -

ferric sulphate ond/or nittate con'rolmng ol stobmsmg ogen’r selected from'

humic acid and carbohydrates and wh;ch hove an fron. com‘enf of at’

L Amos’r 20.3 ‘to 22.3 Y. by welght. These composmons are ob’romed by-

rofary . evoporo’non No speclfic oral formulohons such as ’rablets are -

- disclosed.’ it is explomed Tho’r the lron composmons can be formulcn‘ed 1o -

20
' .-composmons can have an iron content of af mos’r 20 % {(whi.

" 25

A_30

- tablets or o’rher oral formulo’nons ’rogether ‘with usuol exmpnem‘s ond.

odjuvam‘s This meons ’fhcn‘ foblets obtained from' the iron’ oxXy hydroxnde .

correspondlng to 32 % (w/w) from oxy hydroxxde

EP 1 757 299 of the presen'r opphcon’r descnbes lron(lll) carbohydr@’re‘

compliex compounds and there use for orally ot poren’rerolly ’rreo’nng |ron~.".
deficiency. in ponem‘s hovmg chromc mﬂommofory bowel disease o fhe

document feference {s madée 1o Moltofer@ “film tablefs con’romlng 00

m™g iron(ll). The iron content of the tablet is16 % by welgh’r Correspondmg-

10 25.6 % Wiw iron oxy- hydromde The preporohon is m’rended for treo’nng“'

_.I[Oﬂ' deficiency, that 1s, for liberating lton(lil), contfrary io phosphate

od.sovrb.ems as defined in fhe -present Invention. No drying procedure s

described.
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wO 92/01458 drscloses oxy-iron compounds, in particular iron oxides, iron

hydroxrdes and iron  OXy hydroxrdes which are formulated as a
therapeutic dosage form tor use as a phosphate adsorber. No specific
oral formuiations are disclosed, and no specifie jron loading is
mentioned. Further, no excipients and. md'nufcrc’ruring methods are

specifically disclosed, but rererehce is made to “acceptable methods

" and excrprenrs 1t is said that. each orol .dose ‘may Comcrn 50 mg fo

"obour 500 mg of more of oxv tron Compound Accordrng to the state of

the art tablets - con‘romrng 500 mg Ooxy- iron compounds, which are

“necessary in order to achieve a desrred degree of phosphate adsorption,

"~ would be of such an enormous size that they could nof be swallowed by

the patient. The documenti does not disclose dnyrhrng as to-obtaining a

high iron loading.

us 5,514, 281 discloses polynuclear iron oxy hydroxides - bound 16.a

suppor’r such -as saponified drvrnylerhylene urea vinylacetate copolymer,
Lewa’ri’r R®, silica, g;dsses Gnd organic porous suppor’rs modified with
dexrron The maximum iron . loading: of a suppor’r ccrrryrng rron[lll) is
reporied to be 29.3 % by dry werghr The produc’r is formed from a dry

_support, which Is swelled and it may not be drred thereafter since ,"

otherwise removcr[ of phosphate from the drolyscr’re would not work afall.
None of the examples in US 5, 514, 28T descrrbes o dry ! idbleri

'.rormuld‘rlon for orol crdmrnrs’rrd’rron The excmples given descrrbrng

_,ddsorbenrs dre dll mean’r for exfrdcorpordl use and none of the suppon‘s-_'

used for thelr producfron rs dppnc;dble ‘for medicinal use 1he preparo’non_'
of an oral formulation is. only descrlbed cs “pressed into powdet for

These producrs are developed to releose rron

Fora wide range of drugs oral dosage forms such as tableis are cleatly
the preferred form of delrvery Thrs is due to @ high level ot pafient
acceprobrlr’ry and compliance (beoduse fhey provide an accurate
dosage and dare easy {o administer} ds well as ddvcrnrdgeous
characteristics durrng and after manufacture, such as they ryprcolly show
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satisfactory physxccl and chemlco) stability, are convenient for packing,
shipping and administering and offer advantages in mcnufoclunng
speed and cost.

'l;lowe\).er, oral dosage forms need carefully designed disintegratiort .
characteristics to achieve the desired ploavailability for the incurbora’red-
drug. i.e. dissolution must precede absorption, in case of immediate

relecse tablets should disintegrate ropldly after mges’non m order-fo

~ facilitate dissolution of the drug Moreover, the drug loading of
' convenllonal tablef formulations is often limifed due o potenifial

goslroxm‘esﬂnal irritafion [coused by locally high concentration) ond/or - '

- patient compllonce {which llml’rs size and shope to achieve easy

' swcllowmg)

» jThese llmn‘c’nons have prevemed the developmenl of an effecﬂve oral

. dellvery sysrem for iron oxy-hydrOdee as phosphole bmder wulh hlgh

30"
o ';'on orel dellvery sys’rem wn‘h high loodmgs (hereinafter also called

loodmgs

. ’Appllccn’rs have now found that:-iron oxy-hydroxide (heremoffer also
) _feferred to- as cchve ogeni) and in particular iron oxy- hydroxnde
Com‘ommg beta-iton oxy hydroxide, and in por’nculor furiher con’rulmng 0 :

¢ orbohydra’re and/of humic acid that may acf as @ s’roblllza’non ogenl as

desonbed in EP-O 868 125 B1, can be successfully formulo’fed in foim of

: ~_§'pharmooeu‘nccl composmons ar composifions of the- lnven’non]
- -preferobly either as dosage forms fof, mlocl swcllowlng {e..g. fllm cocltedf

" or as dosage forms ‘capable of rapid disintegration (either In the- orol

30

:cavny or in @ small amount of llC]Uld prior to mgeshon) Thus the
_ phormcceullcol composmons of the lnven‘non are able to cchleve bo’rh

hlgh loadings and sun’roble dlsmlegrollon characteristics wh|le ‘

- maintaifing a minlmat 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 phosphoie adsorbers. In confrast thereto,
compositions used forf freating iron. defrorency have a high lron release

rate and t-hus are completely different form the inventive _composmons

Furthermore if was found that the phormooeuhcol compositions of the
invenfion can be prefercbly ob’rcrlned through conventional molding of
fcrbleh‘mg mefhods, more preferably direct compressron rablemng
methods, In the’ presence of one or more excipienfs fulfilling for excmple

the functions of brnde.r- and/or filler and/or disintegrant in one.

At was fur’rher found that any disagreeable taste associated with the

active agent, if cdmrms’rered as dosage forms capable of drsm’regrahon
in the oral ocvr’ry, can be ellmincr’red using sunoble taste-masking agents, -

sweereners cmd/or taste- enhanclng agents.

Fur’rher it-was fournid ‘rho‘r fcvouroble ‘tablet foimutations with d particularly .

high iron-oxy- hydroxrde Iood can be ob’romed if they are comprised ot

_ subs’ranhcrl crmoun’rs of o ﬂowcb!e powder that has been prepcrred by

sprcry drymg an aqueous suspensron of the mgre_r:iren’rs

_ Summory of ihe lnvenﬂon o

- h‘ is-an objecf of ‘rhe mven’rlon To provrde phormoceuncol composmons

compnsmg iron oxy hydroxrde ina form suitable for oral admrms’franon, rn _

' portlculer as an ora[ dehvery system wr’rh hrgh loadmgs preferably en‘her

" as dosage formis for rm“acf swcllowmg (e.g. filrmi- oocted) or as doscge

forms capable of ropld drsrn’regrc’non (en‘her in the oral covr’ry ofrina

smoll cmoum‘ ‘of liquid prior ’ro mges’non)

na preferred embodimen’r the iron oxy- hydroxrde con’rormng

phormooeu’nool composifion Comprrses one o Moreé corbohydra’res
ond/or humic acid, preferably a carbohydrafe such as a Mono- di- or
polysaccharide, preferably saccharose [sucrose) starch, agarose,
dextran, dextiin, cellulose and derivatives of each of these. Those
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carbohydrates and/or humic .acid may act as a stabilization agent as
described in EP 0°868 125 B1. Apart from this or in addition io fhis the .
carbohydrate(s) dnd/or humic acld may act as a binder and/or filler
and/or disintegrant.

in yet another embodiment the compositions of the Invention comprise

one or more laste-masking and/or coloring additives such as flavouring

agents, sweeteners, taste-enhancing agents, colorarnts, and the like. . -

»Dependmg on the m‘rended use of The chle’r i.e., whether it is for intact

swallowing or rapld dlsm’regra’ﬂon (m the -oral oovﬁy or in a small amount
of liquid prior to mges’non) such-as e.g. @ chewable tablet, usuol

excipients, such as superdlsmfegran‘rs glldon’rs Iubncom‘s on’nox1don‘rs

' oompressxon aids and the like may be odded if desned The tablet may

be codfed with usual film- formmg cgem‘s if des:red

In another embodiment, the phormcceu‘noal composn‘lons -of the

mvem‘lon are in any dosage form suncble for orat cdmmlstrohon cnd in

pomcular include Toblefs ond pills, el’rherm a form for mTacf swollowmg

{e.g. fiteni- com‘ed] Qf in & form capabie of tapid dnsmfegro’non (elther in

“the oral ocvn’ry aﬁe{ mges’non orin d smGH amount of |lC{UId prior- to

ingeshon) including a chewcble form dry powders, gronules, capsules

or sachefs contfaining these, grcnules wofers, fllms lozenges and the

) llke

1 |s a fun‘her object -of ’rhe invention to prowde mefhods for tormula’nng
an oral dehvery systern occordmg ’ro the lnvenhon, in pomculor an orol

delivery sysfem either as-dosage forms for intact swollowmg (e.q. film-

" coated) or.as dosage forms ccpcb}e of rapid dlsnn’regra’non {either in the

oral cavity or'in a small omé_un"f of l-iqu‘ld'prior.to ihg_e'sﬁon], compiising -
iron oxy-hydroxide in high Ioad'ings, by means of conveniional molding or

tabletting methods, preferably direct compres.si_oh tabletting methods.
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De’rqlled Description of the Invention

Thus, in a first aspect the present invention is directed to pharmaceutical
compositions .comprising iron oxy-hydroxide as an active agent in high
foadings and in a form suitable for oral adminisiration showing the

desrred disintegration characteristics.

In pon‘rculor ‘the present rnven’rron is directed 1o such orolly

admrnrstroble pharmaceutical composn‘rons wr’rh high loadmgs of The

- active -agent, elther as dosage forms for intact swollowrng [e g. film-

cocr’red) or as dosage forms capable of rapid drsrn’regro’rron (errher in the

orcl cavity of in a smail omoum‘ of liquid prior to rngesrron)

As indicaied herernobove r‘he ’rerm “active ogen’r” as used herein

) rncludes iron{lil)-oxy-hydroxide. lron[lll) oxy~-hydroxide -or iron(lll)-oxide-

hydroxide is usucrlly referred to as FeO(OH) or Fe,O, X H;0..Such rron oxy-

'hydroxrdes to be used in accordance with the presen‘r invention” crre o

usually formed upon hydrolysrs and precrpn‘c’rron in agqueous lron(lll)—so‘l’r

"solu’rrons (see., for example, Rémpp- Lexrkon Chemre 10. Auﬂoge 1997
V_ u. Schwen‘mcnn R M. Cornell “lron Oxides in the Loborcr’rory“ VCH '
Verlcrgsgesellschofr mbH 1991 Seiten 95 - 100] The term rron oxy-

hydroxrde as used herein thus lnoludes, in pdmculor clpho bemr
gamma, ond del’ro FeOOH crnd mixfures ’rhereof Preferably, the ron-oxy-

1hydroxrde comprrses beta FeOOH oprlonolly rn crdmrx’rure with orher rron :

4 oxy- hydroxrde[s)

.Iron oxy hydroxrdes o be used in- cccordanoe wrrh ’rhe presen’r rnven’rlonf I
aré preferably prepcrred by oddmg a bose to cn oqueous fron(tl)- salt
solu’rron as described in EP 0868125 B1, and subsequenr dryrng

Preferably iron oxy- hydroxrde stabilized by a srobrlrzafron Ggenr is used

The wordrng “fron oxy- hydroxrde which is sfobrlrzed by a sfcbrlrzonon
ogen‘r" includes preferably an iron oxy- hydroxrde together with a.
s’rcrbrhzoﬂon agent, which includes in pcr’rrculor carbohydrates and humrc

acld. As described in EP 0868125 Bl such stabilization agent u,su.olly 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 oy washing the stabilized iron oxy-hydroxide with water. As
further described in EP 08681 25-8,] the stabilization agent is supposed fo
stabilize the iron oxy-hydroxide against ageing. thereby preserving iis
phosphate adsorption capacity. This means that a slobllized iron oxy-
hydroxide in generol hos a hlgher phosphole adsorption capagcity (as
measured in EP 08681 25 B1) compored to a non-stabilized iron oxy-
hydroxide. in.a occordcmce with the present invention a preferred “iron
OXy- hydroxnde, whlch is stabilized by o stabilizafion ogenl’” comprises ‘
bela lron OXY- hydrox1de stabilized ds descnbed in EP 0868125 81 with at

least one corbohydro’re oncl/or humxc acid.

Generolly, due {o their cheémical nolure lhe ll'Oﬂ oxy-hydroxides: -used ond
odmlms’rered in accdérdance wllh the present lnvenllon essentfially are nol

absorbed by lhe human body, i.e. they aré essentially non-

. bloobsorboble

Accordlngly lhe ’rerm “s’roblllzollon agenl" as used herein includes.
_preferobly o’r leosl one corbohydrale andfor humic acid. m porﬂculof as
described in EP-0868125-B1. In one embodlmenf ‘the at leos’r one

corbohydrole is soluble and lncludes o’f least one mono dl of

polysocchonde such as ogorose,‘dextron dex‘rrln, dexlron denvollves

cellulose and oellulose denvo’nves, socchorose (sucrose) mol’ro_se of

» loc’rose preferobly sccchclrose (sucrose) dexirin or starch..

The lefm' “storch” as used ‘herein lncludes any convennonolly usecl s'rorch
progucts (such as potfato starch, corn.starch, nce starch, loploco slcrch]
in native, pregelollmzed degroded modlﬁed and derivatized forms

preferably suﬁoble for direct compresston and mixtures ’mereof

-Preferred produols lnclude no’nve and pregelo’nmzed starch, such as in a

mixture having a rafio (no’nve pregelatinized) in the range of 10:1 to
0.5:1, preferably in the ronge of 3:1 to 0.5:1 more preferobly in the

range of.2:1 to 1:7. The use of R mlxlure of native and pregelollmzed
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érorch has turned out be particularly odVonrogeous in the manufacture
of a tablei with high iron loading, since it dllows the preparaiton of a.
stabilized pre-mixture which can be compressed to a suifable tablet

either directly or with a very small omoum of further excipients.

in one specific embodiment the srobruzorron ogem of choice may be

present in an armount of 1.0 to 50 % (w/w), preferably 5.0 fo 30.% (w/w).

'AII % werghrs (w/w) Throughou’r 1hrs description are expressed in reloﬂon 1o

rhe total weight of the phormoceu‘rrool composrhon it not indicated

otherwise.

The term “hrgh joading” as used herein rndrcoies that the iron Oxy-
hydroxrde is present in an omoun’r of 10 to 80 % (w/w). more preferably

30 to 65 % (W/w).

" Thé contfent of iron oxy-h‘y'dr'oxid_e. is calculated as approximately 1.6 X

content of iron.

Thus, the values mentioned obove correspond to o‘o_rj’rerr’r- of iron of 6 1o

50 % w/w TMore preferobly 19 fo 41 % (w/w)

i preferred embodrmem‘s of ’rhe rnvem‘ron even hrgher irort loadrngs are
- realized, namely more than 50 % (w/w) {090 % (w/w) iron oxy hydroxrde

' preférably 56 % - 65 % (wlw] correspondrng ’ro 31 to 56 % (wiw),

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

'Or glse, the rron oxy hydroxrde is preferobly presen’r in an amount of

> 300.mg per dosage form, more preferob[y 300 ’ro 200@ mg perl dosoge .

.‘form It is understood that the omoun‘r of agctive ogem‘ depends on ’rhe

mrended odmrnrs’rrc‘rron rou’re he. the omoun‘r present in tablets for

infact swollowrng film coo’red e. g film- ooo’red) are preferobly 350 to 850

- mg whereas the amount presen’r in oral dosoge forms cqp_oble of rapid

disintegration (either in the oral cavity of in o small amount of liquid priot

to ingestion) are preferably 700 to 1700 mg.



10

15 -

20

10

In addition fo the active ageni, conventional pharmaceutical
corﬁposl’riohs fypically contain a number of addifional inactive
ingredients known os excipients and/or additives. In particular when the
amount. of active agent required fo accomplish a desired therapeutic,
nu’rrlﬁve or chemical effect is very small, the presence of inert dlluents,

fillers, binders, excipients and dlsin‘regron’rs lubricanis, glidants, and

'_ sweeleners taste moskrng ogen’rs, colorants, and the like usually is

orl‘rrcol to ensure the procllcolr’ry and convemence of moklng oral

'doscrge forms fo crchreve accurate and effeclrve administrafion of the

oc’rrve agent.

oy oom‘ros’r in case of orolly administered phormoceullcol composr’rrons
A hovrng high loodmgs of oclrve agent, ‘as in the presem‘ mven’rron, such .
‘qdditional inactive rngredlenls are minimized. srnce the slzé of an “orally

‘crd-m-m'rs’rered pharmaceutical composr’rlo_n Is @ crmccrl feature for

cchrevrng good pcn‘len'r coempliance.

"As explomed Gbove a carbohydrate such as.a mono- dl of -
‘.polysocchorlde preferably sacchorose (sucrose] s’rclroh ogorose, A
-dexlrcrn, dexlrrn, cellulose crnd dérivafivesof each of these, more
' : preferebly sacohorose (sucrose}, dextrin of starch may.. crpor’r from orin
«oddlrlon to: r’rs stabilizing effect on the iron-oxy hydroxrde crcl ds @ blnder
- gnd/or filler and/or drsrnlegrcn’r in the phormoceullcol composr’rron of the

. . presem‘ rnven’rlon

25.

30

' '-Thus a preferred composr’rron of ‘rhe rnven’rron may oomprlse |ron oxy-
‘hydroxrde infhe. omoun’rs specified obove ‘a s’robrllzo’rlon agent of chorce
4in.an amoeunt of 1. O fo 80 % (wiw), preferobly 5.0 to 30 % (w/w] and an

B excrpren'r of chorce, dlfferen’r from the sfabilizing ogenl in an amount of

 1.0to 60 % (w/w] preferably 5.0 to 30 % [w/w) each expressed in

relation To the rolcrl weight of the composition.

In onor‘her embodrmenl the composmons of the lnvenlron compirise one

of more taste-masking and coloring additives such as flavouring agents,
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sweeteners, taste-enhancing agents, colorants, and ihe like, which are
typically used for oral dosage forms. '

Taste-masking agents, such as d taste-enhancing agent, fiovouring

" agent, and/or natural or unnaiural sweetenel. including intense

sweetener, are incorporq’red{into oral dosage forms, sueh as ehewoble
dosage forms, to give them a more pleasant taste or to mask an
unpleasant one:

Typical swee‘reners mclude buf are not lim_i‘red {0, a sugar which is

dextrose sucrose, fruc’fose locTose confectionery sugar, powdered

sugatr, of is.a polyol which Is sorbitol {e.g. Neosorb). xylitol, malfitol,

‘maltose and polydex’rrose or a mixture thereof. Typical miense

sweeteners mcly mclude but not be limlted to. osparfome sucrclose,
ocesulfcmme K and/or sacchorm derlva‘nves ofr a mlx’rure thereof.

Euf'rhe_r sui’fabl_e swee’feners or Tas’re enhcncmg ogen’rs include glycoydes-'

such as neohesp'eridin dfhydrochalcone (neohesperidin DC of NHDC]
{glycyrrh[zm glu’famc’re, and fhe like. The. {atter may be uséd in very smalf

guantities and. thus moy herem@f’rer also be called taste- enhancing

_Gge.n.’r-s-. All ihe oboye are suﬂoble 1o be used alone or as mixiures with
.ofher.:sweefren'érs ct-r'id[or ﬂcvounng ogen‘rs These subs’ronces insure great.
lingering of the sweet ’ras’re and cover any undesired aftertaste. Preferred .

' ': sweefeners and/or ‘iOSTe enhancmg Ggems mclude glycosides such as

25

neohespeudm dlhydrocholoone

Inone embodlmen’r ’rhe swee’rener of chmce mcy be present in an
' omoun'r of 0.0} To 2.5 % (w/wL prefe(ably 0.1 1o 1. 5% [w/w] most

preferably O. 2 to 1. 0 % [w/w) in relc’non fo ’rhe total weight of the

composmon
The tasie- enhcncmg ogen’r of choice may be present in an amount of

0.1 fo 50 ppm, preferably 1 o 10 ppm, most preferably 1 to 5 ppm. in

relation to the fotal weight of the composition.
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Typical flavouring agents include any nafural and unnatural ﬂovourihg
agent suitable for phormoceu’ncol applications, such as flavouring

agents derived from a spice, fruit or fruit juice, vegetable or vegetable

juice, and.the like, for example flavours based on cocoa. caramel,

vanilla, apple. apricot, bery {e.g. blackberry, Ted currant, biack currant,

strawberry, raspberny, woodberry, etc.), mint, pcmeh‘one, honey. nut,

malf, colo verveing (verbena) or any combmo’non thereof, such as for

example caramel/vanilia, frunT/Creom [e g s’rrowberry/creom)ond the like.

in one embodiment the ﬂovounng- agent of chorce may be present in an
amourit of 0. 01 fo 10.% [w/w) preferobly 0. I fo & % (wiw}, mosf :
p'referably-O.] to 1 % (w/w), in relafionto The total welgh‘r of the

composmon

Thus another composmon of The invention may comprise’ iron oxy-

hydroxide in the omoun’rs specmed above, G s’rablllza‘non ogen’r of .

'. choice in an omount of 1.0 to 50 % (w/w] preferebly 5. 0 To 30 % (wiw),

- an exmp«en’f of cheice, dlfferem‘ from The s’rcbmzcn‘lon ogem‘ in an

omoun’r of 1.0 to 58 % -(wiw}, prefercbly 5.0to 30 % (wle and taste- -

enhcncmg agent of choice, Wthh may be presen’r in-an omoun’r of 0.1

“fo 50 ppm. preferably 1 to 10 ppm, mosi preferably 1105 pprm, and/or a
--ﬂcvourmg ogem of choice, w which mcxy be presenf In an amount of C. 01
: To 10 % (wiw), preferably 0. 1 fo' b % [w/w] most preferclbly 0.1t01%.

- -(w/w) eaoh in relation fo the ’ro’rol welgh’r of ‘rhe composmon

'ln ye’r cnofher embodxmen’r exolplenis such as superdisin’regran’fs

‘ ghdanfs lubricants, antioxidants and the like-may: be gdded to the

composifions of the mven’rlon if desued dependlng on the infended use

of the tablet, i.e. wheiher it is for infact swollowmg of rapld dlsm‘regronon

{in the oral cavity orin a small omount of liquid prior fo mgesﬂon)

- Thus in a pariicuiar embodiment _T,he 'oomp.o_siﬁons of the inveniion may

further comprise @ superdisintegrani.
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The term ‘superdlslnlegronl” as used herein refers 10 a group of
disiniegration agents well-known {0 G person skilled in the art, which can -
pbe used in a fraciional amount of normal disintegranis to obtain the

same effect of fClCIlllollng the disintegration of “breokup“ of the dosoge

form after odmlnlslrollon SUlloble examples include but are not limited
to Cross- lmked polyvmylpyrrolldones (commercially available as Kollldon®

'CL and Polyplasdone® XL) pomculorly crospowdone@ modified

starches, porlloulorly sodlum sloroh glycolate (C ommercnolly avaitable ‘
under the jfrade names Primojel® and Explolob®] Starch l500 modlfled .
celluloses pomculorly croscormellose sodium (cross-linked sodlum

corboxymelhylcellulose commerClolly available under the trade nome

"Ac-Di-Sol}, LHPC {Low substitufed hydroxypropylcellulose) and Veegum@.
preferred exomples for ‘use in the tablet according to-the invention - '
include cross-linked polyvmylpyrrolldones and 'm.o_dlfl_ed- s__lo-rches,

: pamculorly sedlum slorch glycolole
Accordmg 1‘0 the. lnven‘non, the superdlsmlegronl Wlll be present in lhe

. fablet in on omounl of.0.1 10 10 % (w/w] preferobly 0.5 o 8 % (w/w]
more prefe(obly 25t06% (w/w] in relation to-the: lolal welghl of'the

’comp'osﬁ.lon-. The superdlsmlegronl moy be a single superdlsmlegronl ot
a combination of superdlsm’regrom‘s or may bé used in-combination wllh '
one of more common dlsmlegron’rs, such .as for exomple slorches, :

»me-’rhy-loel-.l_ulose, calecigm corboxymelhylcellulose, sodiun

_ ccrboxymelhylcellulose, _hydroxypropyl cellulose mlcrocrys’ralllne

_cellulose, CollOIdol silicon dioxide; crosoormellose sodlum pregel@llmzed :

slorch clays. cellulose powdered cellulose pregeldllnlzed slorch

~ sodium alginate, “alginic acld, guar gum, mcgneSlum alumminum smcal‘e; -

polaciilin pofassium, and the like.

"Thus another composition of the invention may comprise i(On Oxy-

hydrOdee in the omoum‘s specmed above, a s’fob-ll-i-zoflon agent of
choice in an amount of 1. 0 fo 50 % (w/w), preferably 5.0 0 30 % (wiw),

an excipient of choice. dlfferenl from the stabilization ogenl inan
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omoum of 1.0 to 50 % (w/w), preferably 5.0 1o 30 % (w/w), said excipient
compnsmg a superdisinfegrant in an amount of 0.1 to 10 %, preferably
0.510 8 % (w/w), more preferably 2.5 10 6 % {w/w), and a faste-
enhoncmg agent of choice inan amount of 0.1 fo 50 ppm (w/w).
preferably. 1 10 10 ppm (w/w), more preferably 1 to 5 ppm (w/w), and/or a

flavouring agent of choice in an amount of 0.01 to 10 % (w/wj),

preferably 0.1 1o 5 % (w/w), more preferably 0.1t01 % (w/w) all welgh’r

ranges ‘are in relation fo the io’rol weight of ihe "composition.

In yet another embodiment the compositions of the invention may further

comprise d glidant andfor lubricant.

The ’rerm glldon’f and/or” lubrlcom‘” as used herein refers to a group of
additives, Thot are used to facllitate tablet manufacture by achieving .

suifable flowoblh’ry, compressdbility, and the like. Exomples of suﬁoble

‘ghdon’rs include, bu‘r are not limn‘ed 0. mognesuum oxide, magnesium

stearate, calcium stearate, steafic omd glyceryl behenofe giyoe(yl

‘monos’reoro’re, glyceryt polmltosteoro‘re, hydrogeno’red castor oil, .
“hydrogehated Vegetoble -oll ’rype |, sodlum benzoo're sodium. Iouryl

sulfate, sodium’ stearyl fumorote polyethylene glyool Toloum Znc

stearate, silica derivatives, such as collotdol silica- (e.g. Aerosﬂ@)
- yrogenlo silica. hydro’(ed SOdlle smcoolummo’fe, colloidal silicon

" dioxide, and mlnerol oit and light mineral oml

- Preferred gll_don‘rs mo.lude magnesium oxldef, magnesium’ .s,'f’eoroie,

talcum,- ool|01dol silfca..

In one embodlmem the ghdom‘ of ohoxce may be presem‘ in-an omoum‘
of 0.01 to 10 % {(w/w}, preferob!y 0.1 to 5 % (w/w}, most preferobly 1102

% (w/iw), ln reloﬂon to the toral weight of the composmon

Further additives specifically used for oral dosage forms oopoble of rapid-
disintegration in the oral cavity, may include sollvo’nng agenfs
(compounds that are able to stimulate production of sohvo) o ease

swallowing. These are in general pharmaceutically acceptable acids, for
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excrmple citric acid, malic acid, tartrate, or the compounds Optamint®
and Optaflow®. Care has to be taken that iron release is noft increased
by the use of such acidic compounds, €.g. citric acid, and the amount
of these substances therefore has 10 chosen suitably. In one embodiment
the acid of choice may be present in an amount of 0.01 {o 10‘ % (w/w),
preferably 0.1 fo 5 % (w/w), most preferobly 2 t0 5 % (w/w), in relation to
’rhe fotal werghr‘ of the composn‘ron u .
As mentioned herelinabove, the phormoceu’ncol compositions ore ina

form sun‘oble ‘for oral administration for the selective removal. of

inorganic phosphate, ‘and In pcrr’rrculcrr for administration as an oral

_ delivery sysiem either as film-coated dosage forms. for intact s,wonowmg

or as dosage forms capabie of'disl'megroﬂon (in the otal cavity or ina
small Gmoun'f of quurd prior to rnges‘rron] '

Thus, the phormoceuﬂccl composition of the rnven’rron lnclude any

dosage form sultable for oral odmrnlsrrc’ﬂon ond in parfleular may”

~include tablets and pills, either rn a form for lnTocT swallowing {e.g. film-
‘coated) or in & form capable of rapid drsm’regro’non (either in the oral

V- CGV[TV oﬁer ingestion or in a smcrll amount. of figuid prier fo. rngeshon)

‘lnc!udrng a ohewoble form, dry powders granules, capsules or soche’rs

containing ‘rhese grcnules wafers. lozenges, and the like. The form for
infact swallowrng may be film- coor‘ed if desrred

Preferred dosdge forms include ’roble’rs and’ prlls, -either in a form- for

25

‘ rntcct swatlowing (e.g. film-coafed] in or ln a-chewablé form gronules

ond capsules or sachets containing ’rhese grornu(es and lozenges

In the case of orally administrable dosoge forms, if desired frlm coaied,
these - are swallowed intact and drsiniegro’rlon fokes ploce in ’rhe

sr‘omoch whereupon the active agent is released .for adsorption of

) phosp‘h_o-fe to reduce its systemic gp’ro-ke.

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

pharmaceutically acceptable exciplents which is fypicailly applied to'a
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compressed tablet, ‘beads. .gronules or parficles of active ingredient that
are compressed info tablets. Alternatively It may also be combined with,
mixed with or otherwise added 1o the active ogenl it is understood that
the coating chosen must be compatible with the active agent. It is
further understood that a person skilled in the art will know how 1o
manipulate the coating o achieve disintegration in the sfomach by

choosing the exclple-n’rs.whl_ch make up the coafing. its type, and/or ifs

: l'h'lckness

in a preferred embodiment the film -coating is applied to a

phormooeulrcol composition comprising the iron oxy-hydroxide and af

least one excipient in compressed form.

"-‘Sur’roble polymers for filmn-coating occordrng 1o the present invenfion-are

15

soluble at pH of from about 1.2 to. about 5, such as for example:

hydroxypropylmelhylcellulose (HPMC) alone and/or inv combination with

‘hydroxypropylcellulose {HPC). corboxymethyloellulose me’rhylcellulose,

elhylcellulose ooryllc tesins, and polyvrnylpyrrolrdone and gelo’nn of

' olher comrherclally available film- coafing preporo’rrons such os Drr-

Kleor. (Cromp’ron & Knowles Corp ‘Mahwah, N.J.), or‘Opodr\/O_

h .AA(Colorcon West Porn‘r Pa.).

25

30

'The preferred frlm coollng of this invention is comprlsed of @ commercrol
' . frlm cogling. producl designied for aqueous film coolrng Conlcrrnrng the -
-woler soluble filem- formlng resm hydroxypropyl melhyloellulose ond
_polyerhylene glycol fort orher sur‘roble plostrorzmg ogenls such: os - '
- p»ropylene glyool or glyoerlne) and oplronolly com‘ornlng ’rrlonrum droxrde ,

{or olh.er' _-ooloron‘r of opocrfyrng ogenl) .Such a producr rs commerorolly'

y ovdlloble under the trade name Opadry® White [Colorcon West Point,
Cpal)..

A sul’ro’ole plend for coating may comprise 0 10 ob.oul '20% wiw fitfanium:
dioxide or ooloronl about 5 to about 95% w/w hydroxypropyl
melh_ylcellulose, and 0 to about 25% w/w polyelhylene glycol The most
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preferred embodiment comprises 10. 59% non-wafer additives, of which

7.5% is Opodry® in re!o’non fo rhe total weight of the coating.

This blend for coating may further comprise flavoring agents, taste-
masking agents and salivating agents as defined hereinabove, in small
amounts such as for example 0.1 to 1.0 % {wiw). preferably 0.1 t0 0. 4 %
based on the ‘weight. of the 1o’rol blend for coating. The preferred
flovormg cnd/or Tos're moskmg ogen’r may be selected from the group, of .
cgen’rs as defined heremobove The preferred omoun‘r is readily
determined by bolancrng the goal of adding an amount sufficient to
mask the cofre rob!e‘r ’ros‘re -and provrde a distinet, characteristic and
-plecsmg taste, and-the goal of keeping: the fablet from being 100 much .
like a candy producr The desired strength or the flavoring cnd/or taste-
masking ogen’r may vory depending on the type of tablet cmd the

intended r.ecrp,re_nrs‘. and the rde_m‘t’ry of the flavouring and/or taste-

~masking ogenf

The amount of coa’nng deposr’red on the tablét is typically in the range of

~ fromn about 1. 0% ’ro abou‘r 6.0 % welgh‘r gam, preferobly fror 2.0% 10

4.0% wergh’r gcnn whrch means The welgh’r gom of ihe toblef upon

' .coo’rrng reio’nve to ’rhe wergh‘r of the uncoated, tablet.

ln the case of orally cdmmrs'rrable roprdly dlsrn‘regrohng dosage forms,
drsrnregro’rron rcrkes p!ace rmmedrorely upon administration allowing to

qurckly relecse the crc’nve ogent or formrng small por’ncles containing the

'oc’nve ogen’r in ‘rhe oral ccvr’ry Suitable disintegration rates ronge trom 1

' ‘second to 3 mrnu’res A preferred drsrm‘egra’non time is fypically less fhan

30 seconds, meosured eocordrng fe standard European Pharmacepsia

testing me’rhod

Thus in one em-bodimeh’r =rhe_ f@rmuiia»’rion is a iablet made by standard
tabletting Techniques such as direct compression, and dry granutation,
comprising lron oxy-hydroxide, a stabilizafion agent, an excipiént

(different from the stabilizafion agent), including, in particular, one of
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mote sweeteners. taste-enhancing agents, flavouring agenis,

supe,rd‘rsin’regronrs, glidants, antioxidants and ihe like. Wet processing

techniques must be avoided. This is due 10 the fact that in case of using

organic solvents, typically isopropanol, solven‘r remdrns in'the granulate
after drying which might not be compatible with the produc’r

specification. in case of using water as a solvent for wet granulation, fron

(elease from the product is rncredsed which should be dvorded under

any circumstances fort the rnven’rrve phosphd’re ddsorber composmons

Extrusion techniques mMay cause problems in that, when using high

{oadings of iron, small hard balls are formed which are nof suftable for

the invention since ’rhev hardly show dny phosphd’re adsoring propemes

In dry granulation. powdered componenrs dre ’ryprcolly mrxed prior to

"being ‘compacted. dlso,ccrled pre- compressron fo yreld hard slugs

which are then ground and sieved before the dddr’rlon of other

ingredients and final compre.ssr.on..

pPreterably, fhe composmons of ihe invem‘ron are mode by drreci

»compressron, whroh may be consrdered o be ’rhe srmples’r dnd the mos‘r

economrodl prooess for producing ’rdble’rs.

Ina preferred embodrment of The invention ’me composr’rrons ot mef
rnven’rron are made by mixing mosi of the rngredren’rs (rmore ’rhdn 50 %.

preferdbly more than 70 %. and more. preferdbly more than 90 % up fo

. 100 % of the fotal weight of the rngredren’rs) for exomple ’rhose of ‘rhe

.25

r-ng__redren’rs. pre_sen’r_ed in Tdble 1, inthe form of an dqueous suspensron
-(dmo_un’r ‘of dry substance, for example, ¥ 'ro 50% (w[w) preferdbly 10 to
40% {wiw}, more preferably 20 16 30% (Wiw}. sub;eoirng saiid suspension

fo KNOWN spray- drying processes under Conven‘rrondl condmons- of

" exposure to hot gases such-as air of pre’rerdbly nmogen 1o Temperd’rures

. of from 13.5_°C {o 200 °C 1o obtain a flowdbte powder -which is optrondlly

subsequently mixed with additional rngredren’rs (e.g. s shown in Table 2)
and subsequen’rly directly compressed under a range of compression

forces such as from 1010 20 kN to obtain a ’roble’r
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preferably, the suspension contains 3 to 9 % (wfw) of iron, mare

preferably 4 10 8 % {w/w), mosti preferably 6 % (w/w).

Care has fo be ragken that the diameter and the height of the spray
drying column afe sufficiently large. Further, the temperature has to be
chosen ina rdnge fhat the excrprents and other ingredients nenher melt

nor caramelize. goth of these processed do nol lead to a dry powder but

" to a solid melf, ‘which is unsurfoble for the presen’r mvermon A

preferably, the fiowable powder, pefore tabletting, is first compdcte.d
using dry compacting in order to reduce the armounf of fine powder
(dust) and fo homogenize the patticle slze . In doing this @ hardness of
the ob’rorned tablets in the range of 25 10 400 N is achieved. The

: compressron force is adjusted in a fange ’rho’r the hardness of the 1oblers'

: ob’rdrned from the compdc’red rixture is 50 10 100 N for chewoble

tablefs, and 100 {0 200 N'in case of coated tablets oOf swallowing fablets.
if these -ranges. are used The disintegration fime of The obtd‘med_tdbl‘efrs

is within the specrfrcohon requrred py Ph. Euf..

it has been found - surpnsmgly ThOT in pdr’rrculor, due to fh'ré me-’rh‘od"’rh‘é .

, 'dmoun‘r of -exciplen’rs requrred %) ob’rdln tablets with suitable proper’nes,

for exomple in respecT o tablet srreng’rh disintegration’ behdvrour etc.

corn be reduced whereby phormdceu’rrcol composl’rron-s, in particular, in

_ ’roble'r form can'be produced hdvmg a high load of rron'-oxy'hydrfoxidé.

Itis unders’rood that the exccr armounts of. mgredren‘rs wrll determme the S

size and dep’rh of fhe 1{ablet. Tablets capable of roprd drsm’regrdﬂon

(eithet in the ordl covr’ry ne. chewing fablets. orin-a small amount of
hqurd pnor fo inges’rron) can hove dny geometrical shape, such as -ro"und:-__

squore trigngular,. e’rc Typrccrlly they are round and have preferdbly a

’ dlomer‘er of 15 to 30 mm, mos'r preferdbly 20 mmand @ herghf of 2+t 8

- mm, preferobly 410 6 mm "Film coated ’rcrbleTs for Intact swol\owrng are

‘ryprcdlly in oblong torm, for exomple obou’r 19 mmiin leng’rh 10 mm in
widih and 8 mm-in height. These examples are merely Hlustrative and by

no means limiting. A person skilled In the art will knOwW to choose the
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propno‘re fO(ms depending on the amount of fotal ingredienfs.
Compression should be sufficient to hold 1he ingredients togethert during

dose odminisfroﬂon, while allowing easy disinfegration in the oral cavity.

Typically 10 to 20 kN are used.

In another embodiment, the phormooeu’ri’cdl composition is in form of

granules suitable for disintegration in the oral cavity or rapid dissolution In

- smoll amounts of wo’rer The granules may be prepared by high sheor

granulation of preferobly fluidized bed grdnuiohon of (dry) mlxmg
processes. As ponm‘ed outl above, wet fechniques using solvents must be
ovoided. The granules may be filled In capsules of soch'el-s for storage

and administration to the oral Covﬁy

In a further embodlmen’r as an ol’remd’nve fo spry- drymg the
pharmaceufical composmon can be provnded in form of a wafer. The
wafer may be formed by compressmg a powder lyophlllzmg a coke, of
evaporating a suspenmon emulsron or gel. Alternatively, the mixed dry

materials could be ﬂdﬁened of compressed ina compressuon machine

'or between rollers 10 form the powder-e.g. m’ro a sheef that may be cut

fo an appropriate:; sxze that can be mserted m ’rhe orol covﬁy fn one -
embodlmenf the wafer is formed by suspending the ocﬂve agent,

solvent, binding ogen’r or other. oddlﬂves ina solven‘r such as waiet. A-

'ipredetermlned omoun‘r of the: suspenmon is plooed ir-wells in a plastic

mold and. lyophmzed in ‘rhe wells: to remove the wo’rer and f.orm a wofver.- -

As men‘noned heremobove ‘rhe composmons of ihe mven’non ore

‘indicated for use’ ln ‘the- known lndlco‘nons of essenﬂolly non-

bioabsorbable iren oxy hydromde, pdn‘lculorly for ‘fhe selective removal

- of morgonlc phosphate such as fn- the treatment of hyperphosphoioemlo.v

Therefore, in a further aspect the lnvenhon provndes a composition of ‘rhe _

invention for use in the freatment of hy-perphosphc’roemlo.
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in onorher aspect fhe invention provides a method for treating
hyperphospho’roemlo comprising administering a composition of the

invention fo a patient in need thereof.

in yet another aspect the invention provides the use of a compaosition of
the invention in the preparation of a medicament for the treormenr of
hyperphosphofoemlo.

The utility of the compositions of the invention may be observed in

standard clinical tesis.

The exact amount of iron oxy-hydroxide and composifion to be

administered depends on several factors, for example the severity of the

iliness. he desired duration of freatment and fhe like.

The invention is explained in more defail by means of the following

© specific, -noh-lim'i’rin_g examples:

_"-Exomples

uDrrecT compressron was performed using a s’rondord ’robleﬁrng press dai a

compressron force of 10 to 20 KN, Sproydrymg processes were performed .

at a ’remperofure of 135 ’ro 200 °C.

. Toble‘r Test Me’rhods

25

Tablet hordness and drsm’regro’rron time was de’rermlned occordrng To '

'stondord Europeon Phormocopero ’resrmg methods

xompie 1: Preporonon of s‘robrlrzed iron oxy- hydroxrde premrxture

A stabitized iron oxy- hydroxrde premleure wos prepored by mixing
omounts/rohos or an iron oxy- hydroxrde suspension (ptepared occordlng
fo EP g 868 125 B]] with the excrprem‘s occordrng to Table 1. This -

s suspensron was subjected to sproy-drymg at 135 to 200 °C to obtain ¢

premixture in torm of a flowable powder. This premlx’rure was subjected to
direct.compression fo obtain a iablet, ithe composition of which is shown

in Table 1.
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Table 1:
Ex. 1a | Ex. 1b | Ex. Tc | Ex. 1d Ex.1e-'

AComvponem‘ mg | mg mg mg mg
|Fe-OOH - 800 800 800 | 800 800
'saccharose | 800 | 800 | 800 | 800 -
Native starch? | s | 200 | 533 -
?regelofnnnsed { 800 267 400 267 -
 staitch®? '

Po,lyp.losdone’@ - - - 120 -
L4 _ o A "
'_'rDex’rrinz"-' | e T e -1600".
lwatee? - | 8400 | 8400 ‘8400 | 8400 | 8400
Esmtegronon | nd | nd nd - 35 | nd
jHme (seconds) I « o

.. Ystabilizer
- 5 2 fifley/disintegrant-
- s’rcblllzer/blnderlfli!e(/d[sm’fegron’r
4 superdnsinfegranf A R S
5 water is not present anymore in the premixture affer drying, except a
o re-maining - pertion. .of opprox 5% of ’rhe dry . welghT (total of othet-
U -oomponen’rs) L

g Exom '_le 20 Preporq’uon of tablets.

N .A dey mlxture was prepared by mixing the mgredlen’rs occordmg to teble

2 Ond subjecied 1[oF dlrec‘r compressxon ’ro ob‘rcun a chlet

15
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Table 2 :

Ex. 2a 'Ex._zp Ex. 2¢ | Ex. 2d
component mg | mg mg mg
premixiure (according | 2500 | 2500 | 2500 | 2500
to Example ra-d) (tay | (o) | ey | ()

hFic\}ouerf cholee | 15 | '1'5' 15 15
NHDC 0.025 | 0.025 | 0.025 | 0.025
Aerosil® | 25 o5 | 25 25

| mg-stecrate -+ .~ o5 | 125 ] 125 | 125

:zxp__l-'é’rclb® S - | 125 { =200 -

‘Elyp’lng.Oﬂ(%@ XL ‘ '— - | - 7 50

xamgie 3: Film- coo’nng of t@ble‘rs

Tablefs obromed occordmg 10 Example 2, but w1‘rh only 50% of fhe -
omoun’rs wele compressed m’ro obiong form and subsequenﬂy film-

' coo:ted- (wAelgh’r.- gcuan- from 2 o 5%] by mlxmg 1he mgredlen’rs oocordlng
“io the foliowing table: ' '

- Table 3

Opodye ilwhite | | 3.4
| OpTQﬂOW®WA | A ]:,.7
Aot aoma | =

xolee 4 Gronules

The powder obtained according to Exomple le was: wet granulated using

~ high- shear granulation with - isopropanol as granulating liquid by adding
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the ingredients according to the following table:

Table 4:
componeni mg
pPremixture (Ex. 1¢) 1 2500
Neosorb® [Sorbh‘o\j ' 1060
?olyvi'ny_lpyrrolidon .| 200
Xdnthan 37.5

gxample 5: Preparation of a final instantly dispersable granulate for filling

info 'sachefs _or_sﬁckpocks:

‘A dry mixture was prepared by mlxing The mgredlems occordmg to the

following gt'cb_\e and subjected to’ s.ubsequem flllmg ln'fO sachefs - or

. sfickpacks.

‘Table 5t

‘Component _ b mg

Granules  (Ex. . 4.1 37975 |
variants obmmed from. :

 different base

:_m_o’r'eriqls]- 7 e
AA's‘porfgm | o "]-;5:'
.'F'lavo'u-r* : _ ; 70 .
| citrlc e ]55

* ‘refreshmg flavour” such as COIO verveme, blookberry

Example é P-rep'oro‘rién of a final instantly dispersable -grqhu‘l’d-’r.é fbr? filling

rm‘o sachefs or stickpacks:

A dry mleure was prepared by mixing the ingredients according fo the
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following table and subjected 1o subsequent filling into sachets or stickpacks:

Table 6:
]
Component mg
Granules (Ex. 4, variants obtained from 37917.5

different base materials
T

25

Aspartam

{Caramel aroma 100

.

Vanilla aroma 30

. Example 7: Preparation of flowable powders‘
5 9.6 kg FeOOH {corresponding 10 6.0 kg Fe) was suspended in wates together with the
amounts of excipients and adjuvants shown in Table 7. 100 kg of the suspension was

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

8.
Table 7: . A A -
Wmmmmm'
. 1lkgl - o |ikdl (ko] |[ka] fkgl
e s T 55 [59] | 0
b 55| 69 | -
& X — e ]
a e | 20 |20] 29 |
S 9.6 7 (v 7 | 1 -
R 56 | 3.0 |21 09 09 |
g | 96 3.4 |23 T |

40 " potato stareh’ . L
2l pregelatinised starchi. avaifabte from Roquetie -

Table 8: _ A . L
Product| .m:Fe~QO.H~[Fe.% 16)Wm .
(% wiw] (% wiw] ~ [%w/w} |- preduct [kg] " |
—twa | 386 | 4 | 26 | -
5 | 3436 | 56 1|
o | 34-36 | 56 1t |
& [ 34-36 | 56 : 4 17
T | 34-36 T 56 7 7
9 13436 | 56 4 17.1

Y oss on drying. determined by @ halogen moisture analyzer (constani mass; chiange
in mass not more than 1mg per 180 seconds).
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Example 8: Tableiting of the obtained flowable powders

The product obtained in Examples 7a) o g) were mixed with the
ingredients shown in Table 9a, and toble'rs were formed of the obiained
mixtures. The Fe content, Fe release at pH 3 and phosphate adsorption
of the obtained fablets Aore glven in Table 9b.

The Fe release was measured according 10 European Pharmacopeia

'phopTer 2.9.3 usmg standard dissolu’ﬂon equxpmem‘ ‘and poromeiersos

described in the monograph. The Tes’r medium was wcﬁer pH 3 was
adjusted using hydrochlotic acid. samples were taken after 2h and iron
content analyzed by fitration. ' '

Phosphate adsoprfion was mecsured s descnbed in WO 2006/000547 by
dissolving the obtained tablet'in a defined amount of phosphate solution
of a specific concem‘ro’non odjus’nng the pH to 3, reachr\g for 2 hours ot
37°C, centrifugation, decon’r-mg and measunng the phospho’re conten’r |

vla lonic chromatography of bho’rom_efnc determmo’non

-Table 9a:
[Component T i o .Amoun’r [% w/w] _ i
‘Flowable powder 70} - 7g) ) 198-93. wn’rhou'r coa’nng 98 to 95 % -

Taroma including  faste masking cgen’r 021
1 (neohespendme dihydrochalcone}

) ,Lubrlc'cnt/glldamlﬂow aid j j Tofal 0.5-2
Compression aid (ProSolv®} . 0 5-2.
t-Opﬁonolly cooting’ l T = ) max. 3
Table 9b: ' ‘ '
product Flowable - _ Fe Ioodlng % e reléaéé Fhosphoté .
_|powder used’ wlw] ) laf pH 3 [% absearption
. wiw) ~ |lmgP/mgFe)
8 T 7a o o5 e ~(0.314
{86 T EXAREE 53519
8¢ 7¢ T [36.7 0.5 D941
&d 7d 369 o4 0316
o~ {7e 1363 06 0.329
Bf 7t 36.2 6.2 0.219
89 79 575 |02 0.170
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Claims

1. Pharmaceutical composition comprising iron oxy-hydroxide
in an amount of 10 to 80 % (w/w), expressed in relation to the
total weight of the composition, in a form suitable for oral
administration, which composition comprises saccharose and a

mixture of native and pregelatinized starch.

2. Pharmaceutical composition according to claim 1 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.

3. The pharmaceutical composition according to any of claims 1 or
2, which is a tablet.

4. The composition according to claim 2, which is a dosage
form capable of disintegration in the oral cavity or in a small

amount of liquid prior fo ingestion.

5. The composition according to claims 2 or 4, wherein dosage
form capable of disintegration in the oral cavity is selected
from the group consisting of chewoblé.fcble’ré or pills, dry
powders, granules, capsules or sachets containing these

granules, wafers, or lozenges.

6. The composition according to any of claims 2 to 4, which
dosage form capable of disintfegration in the oral cavity is

selected from chewable tablets.

7. The pharmaceutical composition according to any of claims 1 to
6, comprising iron oxy-hydroxide in an amount of > 300 mg per

dosage form.

8. The pharmaceutical composition according to any of claims 1 to
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7, comprising iron oxy-hydroxide in an amount of 300 to 2000 mg

per dosage form.

The pharmaceutical composition according to any of claims 1 to
8, wherein the oral dosage is a tablet for intfact swallowing, which

comprises iron oxy-hydroxide in an amount of 350 to 850 mg.

The composition according Tvony of claims 1 to 8, wherein
the oral dosage forms are capable of rapid disintegration in
the oral cavity or in a small amount of liquid prior to
ingestion and wherein the iron oxy-hydroxide is present in an

amount of 700 to 1700 mg per dosage form.

The composition according to claim 7, wherein the iron oxy-
hydroxide is present in an amount of 800 mg per dosage
form.

The composition according fo any preceding claim, which
composition is consisting of iron oxy-hydroxide, saccharose, a

mixture of native and pregelatinized starch, flavour, sweetener,

and glidant.

The composition according to any preceding claim wherein

* the iron oxy-hydroxide is containing beta iron oxy-hydroxide.

The composition of any preceding claim wherein iron oxy-
hydroxide is present in an amount of 10 to 65 % (w/w},

expressed in relation to the total weight of the composition.

The composition of any preceding claim further comprising
one or more flavouring agents, sweeteners, taste-enhancing

agents, and/or coloring agents.

The composition of claim 15, wherein the sweetener is
natural or unnatural sweetener selected from a sugar, a

polyol, aspartame, sucralose, acesulfamine K, and/or
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saccharin and the taste-enhancing agent is selected from
glycosides such as neohesperidin dihydrochalcone,

glycyrrhizin, glutamate.

The composition of claim 15 or 16, wherein the sweetener is
present in an amount of 0.01 to 2.5 % (w/w), and the faste-
enhancing agent in an amount of 0.1 to 10 ppm, each

expressed in relation to the total weight of the composition.

The composition of claim 15, 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 fo 1 % {(w/w}, expressed in

relation to the total weight of the composition.

The composition of any preceding claim further comprising
one or more excipients, such as superdisintfegrants, glidants,

antioxidants.

The composition of claim 19, wherein the superdisintegrant is
selected from the group consisting of cross-linked
polyvinylpyrrolidones, modified starches, and modified

celluloses.

The composition of claims 19 or 20, 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 fotal weight of the

composition.

The composition of claim 19 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
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stearate, colloidal silica or talcum.

The composition of claims 19 or 22, 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.

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/w), each expressed in relation to the total weight of the

composition.

The composition of claim 25 comprising one or more
superdisintegrants in a total amount of 0.1 fo 10 % by

weight(w/w).

A method for preparing the composition according to any
preceding claim in form of a tablet by direct compression or

dry granulation.

A method for preparing the composition according to any
preceding claim in form of a tablef, wherein an aqueous
suspension, comprising at least 90 % (w/w) of the ingredients

based on the total wéigh’r of the final composition, is

- prepared, which is then subjected fo spray-drying to obtain

a flowable powder, which is opfionally mixed with the
remaining ingredients and subsequently compressed to

obtain a tablet.
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A tablet, as obtainable by the method of claim 26 or 27.

A tablet comprising iron oxy-hydroxide in an amount of 30 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 relation
to the total weight of the tablet composition, excluding the
weight of an optionally present tablet coating, wherein said

starch is a mixture of native and pregelatinized starch.

A composition combrising iron oxy-hydroxide, saccharose and a
mixture of native and pregelatinized starch, wherein the amount
of the iron oxy-hydroxide is 10 to 80 % (w/w), expressed in relation

to the total weight of the composition.

fron oxy-hydroxide, stabilized with saccharose and a mixture of

native and pregelatinized starch.

Use of the composition of claim 30 or the stabilized iron oxy-

hydroxide of claim 31 as a phosphate binder for oral

~administration.

The composition of claim 30 or the stabilized iron oxy-hydroxide

of claims 31 as flowable powder.

The use of a mixture of native and pregelatinized starch for the
manufacture of a pharmaceutical composition in the form of a
tablet, comprising iron oxy-hydroxide in an amount of 10 fo 80 %
(w/w)', expressed in relation to the total weight of the

composition.

Use of the compositions of any preceding claims or the sfabilized
iron oxy-hydroxide of claim 31 for the manufacture of a

medicament for the treatment of hyperphosphataemia.

Use of the compositions of any preceding claims or the stabilized
iron oxy-hydroxide of claim 31 for the manufacture of a

medicament for the treatment of patients with chronic renal
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