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1 DESCRIPTION: 5 The present invention relates to a
process for the preparation of a novel conposition,
and to the use of the conposition as a phosphate
adsorbent, in particular for admnistration in humans
or animals. C 10 An adsorbent for phosphate from
aqueous nedia is known from EP 0 868 125, which
adsor bent contains pol ynucl €ar R-iron hydroxide
stabilised by carbohydrates and/or humic acid. The
product is produced by reacting an iron(lll) chloride
15 solution with a base (in particular soda sol ution)
and adding the carbohydrate or hum c acid before the
resulting iron hydroxide ages. The use of the
iron(ll1l) chloride solution in the precipitation is
neeassatyrdgcause the presence of chloride ions is
essential for the formation of 20 the n-iron hydroxide
akaganelte) It is assumned that t he addition of the

%ﬁéb draHe ar. ntc aC|d Lcau stabilis qﬁ}
Heshty- priep eJd”QJier 95 oftcP OGF® & Yesutt of
Whettn el dresad ta vt Q!dr@ioﬁmcbit%rﬂi tf‘cUQEHé Qlse of the

phosphat e- absor bi n capaC|ty as conmpared with a 25
IFORREE toforaged an- s hfnth cay pehidicatles dor

%#thfgﬁ tﬁ&wﬁwpqﬂm%gg use .of; imon(111) chloride as

e starting mteria the preparation of the
phosphate adsorbent 30 accordlng to EP 0 868 125

es ri probl ens, For exanple the use of
ﬁ‘(irglolr E@m | GPd@CERNE o FEGRT GG SpEBend Si foews from

@Sba %tﬁ%%,OWEﬂ%ht%dgg§b%5%5%%%%aqgs polynuclear P-iron
hydroxide stabilised by carbthdrates and/or humic acid.
The product is produced by reacting an ircn(III) chloride
solution with a base (in particular goda solution) and
adding the carbochydrate or humic acid before the resulting
iron hydroxide ages. The use of the iron(III}) chloride
solution in the precipitation is necessary because the
presence of chloride ions is essential for the formation of
the P-iron hydroxide (akaganeite). It is assumed that the
addition of the carbohydrate or humic acid causes
stabilisation of the freshly prepared [B-iron hydroxide, as
a resuit of which the resulting material exhikits a
superior phosphate-absorbing capacity as compared with a
mixture of aged P-iron hydroxide with carbohydrates or

humic acid.

However, the use of iron(III} chloride as the starting
material in the preparation of the phosphate adsorbent
according to EP 0 868 125 gives rise to probklems. For
example, the use of iron(III) chloride leads to corrosion

problems in the installation owing to the presence of
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2 chloride ions. In addition, the cost of iron(lll)
chloride is relatively high. It was, therefore,
desirable to provide a phosphate 5 adsorbent that
does not exhibit the above-described disadvantages
owi ng to the use of iron(lll) chloride as starting
material. At the sane tine, the phosphate adsorbent
shoul d have substantially th& same phosphat e-
adsorbing capacity as the material according to EP 10
JoH98, e IhE PiAselh; LIKEN oL BAXE BeWiLOMRGrs) chioride
surprisingly, that” by "usin§ rron sulfate and/or i ron
nibr atdacompbyndsgas starting material it is
possi bl e, without using iron(ll1l) 15 chloride, to
obtain an iron hydroxide which is evidently |ikew se

stabihbsednetoropxanplei ry1 £ar Hohy S 8 €S ObnBEh St e

aci ds and whose phosphat e- adsorbing capacity
codgeshentsthaybdrant nat | gxhibbihathef abdrec nde ert tbedf

EPR. 68 125, On .the basis of this,finding, t .
TR Urat e R b TS D oot “aveht T Eari g =
Thtea et hOe BLLDI it gl e PEOVE desnad, Prsesisodatde
preparati on of a_conposition, conprising the follow ng

ATPETPIH Fhakd ipvr Fueianie Pasdho wnaqlwumhate-
dahernpndQlc if rat & i ning i | t

o) ucgﬂliI onnE?o L%gcrlm% pr:tck%ir}%agdte:eylo i%%%ﬁ%%lﬁ%%degp_b)

dptdegnaldsy. washing the resulting precipitate one or

nore tines with water, yielding an aqueous suspension

30 of the iron hydroxide, 3

The present inventors have now found, surprisingly, that by
using iron sulfate and/or iron nitrate compounds as
starting material it is possible, without using iron(III)
chloride, to obtain an iron hydroxide which is evidently
likewise stabilised, for example, by carbohydrates or humic
acids and whose phosphate-adsorbing capacity corresponds
substantially to that of the material of EP 0 868 125. On
the basis of this finding, the inventors completed the

present patent application.

The invention accordingly provides a process for the

preparation of a composition, comprising the following

steps:

a) adding at least one base to an aqueous, sulfate-
and/or nitrate-containing iron(III) salt solution to
form a precipitate of iron hydroxide,

b) optionally washing the resulting precipitate one or
more times with water, yielding an aquecus suspension
of the iron hydroxide,
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c) adding to the resulting aqueous suspension at | east
one further constituent that inhibits ageing of the
preci pitate of iron hydroxi de obtained in step b), d)
drying the conposition obtained in step c). 5 In step
a), an aqueous, sulfate- and/or nitrate-containing
iron(l1l) salt solution is reacted with at | east one
base to forma precipitate of iron hydroxide. 10 The
aqueous, sul fate- containing iron(lll) salt solution

TRy SEGHICBREL! ebaroau el a0 a0k ALLLL ! 18! £unce
al so pOBGIﬁhEthEHOMBﬂBtithanﬂSEhathEmhﬁhﬂEQUSgelng of the

sul f at e- contalnlng ron I sal solutlon such as
sol ut i BhSCHPLFP0R G uhjé h %%%r ‘?%?"ei”s%ﬁ 2l%rsteP b

NEYFe($Ph B thel éorﬁ gh@b@%@i&e@cmrg& t he

i nvention to use sulfuric-acid-containing so utlons of
iron(ll) sulfate, which are subjected to oxidation,

f exa e mnth nitric a aqueous

10 Hr e co)ln‘t dimningrron( 17 ﬁ)td% art asrbcfu?]f JittatqRgnyaining
msl&dq preferadlty d6isuel GonceMdattdan Wifch appreddmtgly base
from3 to 16 wt.% based on the amount of iron. 25

e féﬁi&%@u§reiﬂ3tﬁlé‘taéiﬁtd?ﬁ aintthdidenida ) salt

solution may be in particular a solution of iron(lll)
nitrate (Fe(N03)3) (including its hydrates) in water.

The squecuss, Iﬁﬂﬂﬂﬂ&&%ﬂﬂﬂ&ﬂﬂﬂﬂﬂgiﬂnmﬂlﬂﬂn)Sﬁﬂﬂt gsolution may

ol ytion 30 hat is used preferab a% a
&n&éh@@é& T “a gt Qfy 59 Iﬁto%ﬁﬁtt.e%wez(sodz)

hased en e rameyet-0fes)i eNwater. It is also possible,
however, to use other aqueous, sulfate-containing iron(III)
salt solutions, such as sgolutions of iron alums, such as
KFe (80;) , or NH4Fe (804),. It is further possible according to
the invention to use sulfuric-acid-containing solutions of
iron(II) sulfate, which are subjected to oxidation, for

example with nitric acid.

The aqueocus, sulfate-containing iron(III) salt solution
that is used preferably has a concentration of
approximately from 3 to 16 wt.%, based on the amount of

iron.

The agqueocus, nitrate-containing iron({(ITII) salt solution may
be in particular a solution of iron(III} nitrate (Fe (NOi);)

{including its hydrates) in water.

The aqueous, nitrate-containing iron(III} salt solution
that is used preferably has a cconcentration of
approximately from 3 to 16 wt.%, based on the amcunt of

irecn.
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The amount of base added in step a) is expediently so
chosen that a pH val ue of at |east about 3, preferably
of at |east about 6, is established. Expediently, the
amount 5 of base used is such that, froman econonic
point of view, the iron precipitates fromthe
solution as conpletely as pgssi bl e.” I'n general,
therefore, the procedure is carried out at pH val ues
of not nore than about 10. Hi gher pH values are no

| onger expedi ent froman econom c point of 10 view.
The pH value established in step a) is, therefore,

pTiet exabhyt apprioxsavs@iyd f 1o Bep )10 s s @feraly
approximately from5 to 8. There is preferably used as
t e R et HC s P aya Hir Pkt e thetkautary gireferably of

' e t C C anﬁ
g%t!r(?jiécﬂ ar%&gtr g%’e?ia%l y Eyg:&gsx}fe?é's%o& carbon t’e?}gef amount
atkdbasorusddkal s nrmudarttenetdan Al kaddnaarderatas of view,
al kalj bi carbonat es aqg?alk i tal, hydroxi des,
e T P A RO (| TR At Prieferted s TTssely as
Hs epedl ent Igerandh 120 disfarall y tised e ddhied MRl ried
an aqueous solution, preferably havifng a nolarity of
appr et mdt etal YaomD L mere thely labout 19, Hdiwbeer pH
%‘l Q sosasriebl g tl%n %q: ter}]cee 1Se%. ifrl]fomsglni d fo”rp't 0 thet f
ATt e andor i ratefhonta|ning |ron€FPFf dg§ POt ©
sSaleut.i ame p2b vENERke eist amlSishpdefiar abky usedsasthbecfore,

base in_step a) sodium. hydroxi de, sodium carbonate
BEGLEF 283 aRPBIC&aFBSRate fropr éf EPaBPy MATEnBTEREEKRBLY

[ t kons. 430 The reaction with the base
%EBEH:BX?L%‘E%#}? $QLt Eong

preferab not carried out at elevated
tenperatures, because these mght lead to accelerated

agglno,of the hydroxide that, 15 formed, N8 o) an alkais
metal and/or alkaline earth metal compound. Such compounds
are particularly preferably hydroxides or carbonates of
alkali or alkaline earth metals. Alkali carbonates, alkali
bicarbonates and alkali metal hydroxides, especially of
sodium, are more preferred. The bases are expediently and
preferably used in the form of an agqueousg solution,
preferably having a molarity of approximately from 0.01 to
2 mol/l. It is, however; also possible to add the bases in
solid form to the sulfate- and/or nitrate-containing

iron(III) salt sclution.

There is most preferably used as the base in step a) sodium
hydroxide, sodium carbonate and/or sodium bicarbonate,

preferabkly in the form of their agueous solutions,

The reaction with the base is preferably not carried out at
elevated temperatures, because these might lead to

accelerated ageing of the hydroxide that is formed. The
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5 tenperature in the reaction is preferably

mai ntained in the range from10 to 40C, nore
preferably from20 to 30C, even nore preferably, the
reaction is carried out at room tenperature (25C).
The suspension can expediently be 5 allowed to rest
for a short tine after the precipitation. 1In
practice, the suspension cam be left to stand, for
exanpl e, forfrmnlto 5 hours at romntemmrMUreor

é%d&lﬁ%g é@ctf&? £ f)?r]nc?eﬂtalned in the

e resu ting preci |tate IS

Fﬁéﬁgﬁfi&deﬂﬁhﬁﬁtﬁﬂﬁg,mo&%ebQéﬁéEﬁb§9V§&@h bioM8$, 30°C; even
with water, the water being renoved after the

ISESigs @V%ﬁ@p@?ﬂs&r:ortf@mqtdmn N SedErwiase oy @fterlamny

by decanting, filterin centrifugation and/or
6%%&5?%%%1 F@%gﬁse %nﬁ§?§enﬁ6Pne§§ﬁpF§PBQlﬁ€ﬁéﬁaﬁé
]afllfdmietcf 3ctd %stT%rr %Slghtdﬁg t@r{eSta gdl{(hte tp tation.
dried. The noist product is suspende The

amnmaco:flqmt dgrhe suspensdort iceal bepreffer a;tcnl ystalmia for
procegurefis ch gh% g i ron_conten t he
&EUF g "Stis pérdt on “Ceal FéFe&t $ORE) em§e&6tF6E1@f
Wel%e paridied anky preker abky shikpBh2ibe awt b¥ stdQred.
The resulting aqueous suspension of the iron hydroxide

preferably has an approxi mately neutral pH value in

?Eg egﬂ %1%f % gﬁug%%g|Xs 8?'%e%8rab VgeLeS% once,

urt IS a ower

p@uEdraesylbevarhhetzﬁesronlbydwaxéde gﬁengaaaktbﬁlng
i nto sol uti on agai n. pH val ues are undesirable

peRavse fhe§rch el@%Eh%6g26HﬁP%¥SlPBrﬁﬁ?Féﬁlpﬁ dpepach case
ﬁiefgygb@§oﬁﬁs§eé§ﬁ9£g% gfiPt&Pfﬂ%nVSQﬁtPthgﬁtéon and/or

particularly 30 preferably carried out rn su
manpeecthatssobstanerad| gsmosis, for example by membrane

filtration. The resulting moist product is not dried. The
moist product is suspended in water. The amount of water is
not critical; preferably, the procedure is such that the
iron content of the resulting suspension ({(calculated as Fe)

is up to 10 wt.%, particularly preferably from 2 to 8 wt.$%

The resulting aqueous suspension of the iron hydroxide
preferably has an approximately neutral pH value in the
range of approximately from 6.5 to 7.5, before the further
constituent is added. Lower pH valuesgs wculd result in the
iron hydroxide going partly into solution again. Higher pH
values are undesirable because they can lead to complex

formation in step c¢).

The process according to the invention. is particularly
preferably carried out in such a manner that substantially
no ageing of the iron hydroxide has occurred before the

addition of the further constituent in step ¢). During the
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no agei ng of the iron hydroxide has occurred before
the addition of the further constituent in step c).
During the 6 ageing of precipitates, the re-grouping
of initially randomy placed nolecules to forma nore
or less regular crystal lattice often takes place.
The ageing of precipitates in nost cases involves not
only 5 crystallisation but so particle enlargenent
as a result of Ostwald ripening. In step c) there is

qggg 05 i nec ggﬁy IS?EE Qﬂﬁ,

f f%% 2§¥ eﬁ?é% 7 |H%fﬂ$t t éﬁg%ove

dmmd@rhﬂe}d Lag@ce@ rmﬂdzchelm eod pidat ea afiore arr hyslsoxratprl ar
obtained jn ste . This constituent |nh|b|t|ng

& oo iat'tt'hjec‘lfj %‘-%F YL EF prdterddBiyrh et

Selol et g aun irlﬂ%oélf %é@w\%w&s q{otcamqhydr ates,
car bohydrate derivatives and hum c acid. The

- constialueitati orpriafteralsiy redued-lien erbl aswgldamirftoray dhutesult

égiél(%gf }fu%gf%wn of an aqueous solution is also
possfﬁi n pﬁfn0| e. According to the invention

there are particularly preferably used as the further
agei ng-inhibiting 20 constituent carbohydrates, such

48 wAEroGd CArEshyid adsed to thigd Sispens 1oro obs edmside above
%Qaﬁ%%%t Q§%§ '%th%&xgéngtltgghko%%ékr' 1%%{%r%%e above—

erivatives, xtran rivatives, starch, ce
ﬂeehr&@e@ne@@ammsbélth&epmebh@haaeeand lmehlhyd$®x1de

ri vatives, sucrose, tose, l.actose .o 5 mannito
95@&@@%%@&#& Dice 53 SgiFPeR tiE IS Ar &F?Ej ?&Eﬂ&geagemg of

dext hiBn ﬁﬁ}@l/r%&l@e”béhub%etf@%ﬁ%qu bét 86CRCLBHCHOSR he

a mxture "thereof are nost preférred. A m xture of
gucupsecandssting of carbohydrates, carbohydxate derivativesg
and humic acid. The constituent ig preferably added in
solid form, but addition in the form of an agueous solution

is alsoc possible in principle.

According to the invention there are particularly
preferably used as the further ageing-inhibiting
constituent carbohydrates, such as various carbohydrates
and sugars, for example agarocse, dextran, dextrin,
maltodextrin, dextrin derivatives, dextran derivatives,
starch, cellulose, such as microcrystalline cellulose and

cellulose derivatives, sucrcse, maltose, lactose or

mannitol.

Particular preference is given to starch, sucrcse, dextrin
and/cr a mixture thereof. Starch, sucrose cr a mixture
thereof are most preferred. A mixture of sucroge and at
least one further constituent selected in particular from
starch, maltodextrin and cellulose, especially

microcrystalline celluloge, is very preferred. The function
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30 |l east one further constituent selected in
particular from starch, maltodextrin and cell ul ose,
especially mcrocrystalline cellulose, is very
preferred. The function 7 of the additiona
constituent is presumably - w thout being bound to
one theory - to be regarded as that of stabilising
the freshly precipitated iron hydroxi de, whereby
ageing of the iron hydroxide precipitate is

péfvgﬁé eQdd?tiEné§ B&ﬁé@i@@éﬁttfs ﬁg%sgélglm{lﬁeﬁ%?ﬂgggﬁ%gét being

carbohydrates or humc acid so t
pb@mndabbyon¢ thesryl—gto lod tégﬁfdmdlmm clomstof uetdbilising

hib'ti agei ng, of the_iron ox] de, such as ,
O bobot b Gl b Wi e Y il 1oL a9eing of
|L{I§H‘ { £&h G @t ee: @s ;E].eécug)ft%@é apl (y}zré\h@nﬂéd).n content

of the resulting conposition should be not nore than
50 wt. % preferably not nore than about 40 wt.% The

fon ¢ e f t uIt co 03|t| shaoul.d
prteflesr Z%J{ Pe%a% IQ‘Teas # %™ % {Ehittes or

ofuntie seOnbtdd ugnit Ieréisbj ta .1y @Q@M@j‘aﬂlﬁﬁ dd Qkkast 1 g,
hydrOX|de such as carbohydrates and/or hum c acid,

RﬁﬁrtQ?Qﬁﬁ}tqanﬁt%ﬂh%h%Q%ﬂ$|asa$@eeﬁﬁiﬁ@@ iron
d%ea ¢ bxéu%ora%mc%fﬁo%%lm E@%t/%%n %%d@%%t enly added
rom

pre erably appr oxi mat e
prﬁWmMmMMmMmmtmmm%nm&mn

After the ad ition in step %é of, the constltuen
FRATBPL G © eFﬁEU&FlpﬂeCP ﬁsﬁ§dP8xF&€u flhge not more
EﬁéH'an%taque%&%fe%ﬁ%@?”%b@”mb%ed%h@ﬁ LBCACMBBNGE 3. The
known per se he drying can be carried out, for

é%@ﬁpp@ntﬁytc@ﬁcéﬁﬁraﬁsuﬁtnngva@m908251on byog@dayreferably
ggyéggleast 20 wt.%. The maximum content of the constituent

inhibiting ageing of the iron hydroxide, such as
carbohydrates and/or humic acid, is not subject toc any
limitation and is determined primarily by economic reasons.
The mentioned content is preferably approximately from 5 to

60 wt.%, more preferably approximately from 20 to 60 wt.$%

After the addition in step c) of the constituent inhibiting
ageing of the iron hydroxide, the resulting agueous
suspension is dried in a manner known per se. The drying
can be carried out, for example, by concentration in vacuo

or by spray drying.

In a preferred embodiment of the process according to the
invention, at least one calcium salt is added khefore or
after the composition obtained accoxrding to the invention
is dried. Suitable calcium saltsg are, for example, salts of
inorganic or organic acids, in particular calcium acetate.

The additicn of the calcium salt increases the
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In a preferred enbodi nent of the process accordi-ng to
the invention, at |east one calciumsalt is added
before or after the conposition obtained according to
the invention 30 is dried. Suitable calciumsalts are,
for exanple, salts of inorganic or organic acids, in
particul ar cal cium acetate. The addition of the
calciumsalt increases the B phosphate- blndlng
capacity, espeC|aIIy at hi gher pH val ues.

0 or.
3ﬁ%wéﬁgfgﬂ % é%ﬁ%%ﬁﬁJ %gﬁéf %pﬁggﬁb#BﬁQ} gﬁgﬁalues'
.t Jmec;mmcﬁﬂarjt}hadxtdrﬁ:a@ﬁmisettﬁ) phes phaite-digwdiveht s
capacity. 5 is retalned It has been shown that an

RIS oF1 T 1R ol g ltte Bty PH J@léé%gmﬂfe mEBSutthen 5,
g:ec% s‘éaleq}éfm%rst. thee ét%ltley Hémea%%htrﬁl% A aﬁ%lty

iron is particularly vant ageouds
mmaHWMnmiomhm@a®ameﬁmwmmmm|$1meW@MmﬁHWmm

hysi m xtuyre of irqgn h xi.de an
LR §8 it B d A g B I Gie gelt
skphcial 162k AR talk hUBe 3CLE. iASralikedd¥ticularly
menti oned above, it is assuned that the latter cone

PAVENEsAEaES -with the 15 freshly precipitated iron
hydr oxi de and lead to stabilisation of the iron
hydr oxi de, so that no ageing of the material, which

mﬁdumsSerhalpbbsahaba-ad&etbhng tabthet ynveaeubs. is
Conmpl ex formation, as described in DE 42 39 442,
EdRRBbRNBERULYURJBRYERE3& OMERENBRSCENSEER NPErakedrdRrAg the

&QnéggthgﬁgnEhHQbQEthe gghé'SE Qﬂeaﬂréﬂuﬁ?ggoxlde, such

suspensi on, because conp ormation requ
8$roﬂgbghydrkaEEnerchMEtl@nsdduhsnglrhedadméntbnned,above,

Egrlgxgs uméd tgagopgdrfgg§e£océ£g iﬂgg Qgg{gé%dglth the
freshly precipitated iron hydroxide and lead to
stabilisation of the iron hydroxide, so that no ageing of
the material, which reduces the phosphate-adsorbing
ability, occurs. Complex formation, as described in

DE 42 39 442, cannot occur under the conditionsg chosen
according to the invention of the addition of an agueous
suspension, because complex formation requires strongly
alkaline conditions during the addition of, for example,

carbohydrates to the iron hydroxide.

The compositions obtained by the process according to the
invention are preferably used in the producticn of an
adsorbent for phosphate from agueous solutions. Preferably,
a preparation for oral and/or parenteral administration in
humans or animalg is produéed from the compositions
obtained by the process according to the invention. In
particulax, the compositions obtained according to the

invention are used in the production cf a preparation for
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25 The conpositions obtained by the process according
to the invention are preferably used in the
producti on of an adsorbent for phosphate from aqueous
solutions. Preferably, a preparation for oral and/or
parenteral adm nistration in humans or animals is
produced fromthe conpositi dhs 30 obtained by the
process according to the invention. In particular,

t he conpositions obtained according to the invention

u j p ction of a preparation for, 9 the .
o BshsFaeh i aREs DRATAEL RlrR i Tl e DR SRl e c
stahte. PRatt CohBatyy po s Lsadthy, thies Csmasd 16 ONS obtained
obtai ned according to the invention are used in the
pFoteetisn of Bhe piepiatenitorutat v dgiyIrsadiction of a
. o . T ’
T et [ons b avnba Matorhi REC8 tRE= et on
ae sl patetentrs a manner known per se into
phar maceuti cal dosage fornms, such as, for exanple, for
oral 10 administration. They can be formul ated as such
afo tagat held, WHd apeantdonal PhalmeeWdCalding to the
addi tives, such as conventional carriers or auxiliary
sabsrdness arrorf caxarisited ioncapeunati dmowan dee car ined
t, It I passibl e to use as encapsul ating.agents
%glﬁféﬁr?tﬁegl%é%%r%atersiagles L&8g i ﬁuf:%eafi') %?i’gr ﬁﬁ@g‘gtl?(ﬁa or oral
seotiori stsuchoas mae¢ eknsebt rgekhalhiedcapsvlies. or together
M. croencapsul ati on of the conpositions obtained
YdEhr geryers ieréli rbentrerurical sadpdsivBPe. SHER| 85
ébﬁ@en@@%ﬁhﬁl@a&?i@&gvbgeahg§1§g§grQSE £a gB%Lopgklgxample
together wth auxiliary substances an addi rves, I'n !
eheabenimofioB0cgnabel esyrialll ets, dtageesg pokkedlénto use

sachet s, IT el formor in the,forf1of sticks. The
agiF?caggg 8FPHeagencs conventicnal materials used in the

pharmaceutical sector, such as hard or goft gelatin

capsules. Microencapsulation of the compositions obtained
according to the invention is also possible. It is also
possible to provide the adsorbents, opticnally together
with auxiliary substances and additives, in the form of
granules, tablets, dragées, filled into sachets, in gel
form or in the form of sticks. The daily dose of the
compositions obtained according to the invention is, for
example, from 1 to 3 g, preferably approximately 1.5 g,

based on iron.

The compositions obtained according to the invention are
also suitable for use for the adsorption of phosphate
bonded to foodstuffs; for this purpcse they may be mixed
into foodstuffs, for examplé. To that end there may be
prepared, for example, formulations as described above for

medicaments.
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conposi tions obtained according to the invention is,
for exanple, from1l to 3 g, preferably approximately
1.5 g, based on iron. 25 The conpositions obtained
according to the invention are also suitable for use
for the adsorption of phosphate bonded to foodstuffs;
for this purpose they may bggm xed into foodstuffs,
for exanple. To that end there may be 30 prepared, for
exanpl e, formnul ati ons as descri bed above for

gl CARALS . 10,5 The: £ONPOSILI ns: pbLa) el aearding, are

he inventton are  sui ar- as
aglsDf e siespect edulad afs ddwfganites atbecially for
f oodst uf f s- bonded phosphate from body fluids, chyne ,
arttP ISt ﬁ?%.f%%&%‘%%%@%ﬁﬁ% bpdy fluids,
abirhd Yarsh MEd s Ok ddatmpdy, gﬁﬁvg;gag M aadéleaqj,smibyi ng

according to EP 0868125 an € produced sinp
aridl. Ji inex peisi heet o thed ialvdiitd agerdglsatads sfiumetchercdaording to

S t__opbtained b he pracess accor.ding to th
M U o By 8 afadbeLairiny Fn dremmsneively.
nitrate as starting mterial it is possible according

to the invention to obtain a conposition having a_

Banet ileveatipr awledeeedréherchibopndedsaiibenti obtained by
sent_jn.t ition.only. in, 15 traces. The

%ﬁ%o%ﬁﬁgéggnggﬁ%%ﬁg% SESb?§%|§¥F8ﬁE%°Phan t he

chl ori de content conventional for akaganeite. The

i nvention . accordingly relates also to a conposition
B¥nbEIRENG ToPr SHEERFT RAYHY 8%i d&CBsIhEFRt§s28t SFeasing

pAeccoast tuent nosekgeted treanhe-8r eHR ¢ADshEtLROLAf
car bohydrates and

obtain a composition having a particularly low content of
chloride, which is present in the composition only in
traces. The chloride content is especially lower than the
chloride content conventional for akaganeite. The invention
accordingly relates also to a composition containing

ircon (ITII) hydroxide as well as at least one constituent
selected from the group consisting of carbchydrates and'
humic acid, which composition contains less than 0.05 wt.%,

preferably less than 0.03 wt.%, more preferably less than

0.01 wt.%, chloride.

The invention is explained in greater detail by means of

the fecllowing examples:

Example 1

[»]

444 g of iron(III) sulfate solution (11.3 % w/w Fe) are
added dropwise in the course of 20-30 minutes, with
stirring (vane-type stirrer), to 1160 g of scda solution
(d*°® = 1.185 g/ml). The suspension is stirred for a further

one hour. Thereafter, 2 litres of water are added to the
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20 humi c acid, which conposition contains |ess than
0.05 wt.% preferably less than 0.03 w.% nore
preferably less than 0.01 wt.% chloride. The
invention is explained in greater detail by neans of
25 the follow ng exanples: Exanple 1 444 g of |
iron(lll) sulfate solution411.3 %ww Fe) are added
dropwi se in the course of 20-30 mnutes, with 30
stirring (vane- type stirrer), to 1160 g of soda

SQ& egg%oﬁdZQ é??rﬂﬂ%i)thgTﬁH%?E§§ féo?eéélp?r%%and and

stir or' a urt hour ereaf

of havat Elne asepaddeidano $d51?elﬂﬂonsitspﬁtsamed wih., This

stlrr?@? the m xture left to stand and then the
%%tl‘%ot?iﬁtﬁ’%tnecﬁ e dnteer of ¥ S S MPHeledut@8 9 of

IS5 g@ﬁ?@ﬁ@iﬂoﬁlw&t@% 1464 shi@mnness 41203& oy vsn/fw5)

suspensi on having an iron content of 4.0 % (wW w)
(‘dEtea et By covm et try)) aree @ticttamazﬁ 7'8395‘ggdff each

h of sucrose and .starch dd 123
tcﬁfc oV AP HeOHT Fife % ﬁepdeﬁ:sq gﬂ_‘el‘ gut'ﬂa ¥ Ehlapove
@Iﬁ:@ﬁsﬁdﬁrﬁd THe SUsHediafi oreViaP U e e SR AN G ed rotary
under a high vacuum at 50C. 223 g of powder having an
ieveypogariteentatof6 (2¢. Bnéh dwiayl anderlf bbghi meduum at 50 C.

term tion of the phosphate adsor bi ng capacity:

SO RoSENATE €31 daioon COTSe68 o1 Ragpsh G/

gg,tagg)edare added to 233 ng of the material prepared
15 according to the above Exanple (corresponding to
0.9 mol of iron) (molar ratio Fe:P = 1:0.4). After

| h I h
PR P TR 2k B ey BB s e TR ek BBTRRL PR Bren

ceninli bgeddit:kephosphate solution (13.68 g/l Na;POs X

are

12 H.0) are added to 233 mg of the material prepared
according to the above Example (corresponding to 0.9 mmol
of iron) (melar ratio Fe:P = 1:0.4). After adjustment of
the pH value, the suspension is allowed to react at 37°C for
2 hours. The suspension is then centrifuged; the
supernatant is decanted off and made up to 25 ml with
distilled water, and its phosphorus content is determined.
The phosphate adsorption of the material prepared according
tc the Example, determined by icn chromatography, was 0.20
mg P/mg Fe at a pH of 3.0 and 0.16 mg P/mg Fe at a pH of

5.5.

Example 2

=}

439 g of iron(III) sulfate solution (11.5 % w/w Fe) are
added dropwise in the course of 20-30 minutes, with
stirring (vane-type stirrer), to 1014 mi of sodium
hydroxide solution (9.6 % w/v). The suspension is stirred
for a further one hour. Thereafter, .2 litres of water are

added to the suspension, with stirring; the mixture is left
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supernatant is decanted off and made up to 25 ml wth
20 distilled water, and its phosphorus content is
deternmi ned. The phosphate adsorption of the nmaterial
prepared according to the Exanple, determ ned by ion
chromat ography, was 0.20 ng P/ng Fe at a pH of 3.0
and 0.16 ng P/ng Fe at a pH®of 5.5. 25 Exanple 2 439
g of iron(lll) sulfate solution (11.5 %w w Fe) are
added dropwi se in the course of 20-30 mnutes, with

ngéEBQd(&ﬂaeth¥pé?é§%ﬁé§a%s)%8%%Q}énnﬁsOEhéﬂdééﬂbﬁged off.

S
hydr oxi de sol ution e suspension IS
sthisedrofeduaef st hepeebnedhont il Theeeafipernalahitttest is

of water .ar added to the spensi on ith stirrin
Cietanbtar et Trefred sot (u Tt ERE gt nal copBh hen
sehub+0he) s thephdecaahesh of {606 THi §£PL 05€EMELsiSn having an

repeated until the supernatant that is decanted off
i STPR e@opEeBl| PhHt2- (Eont Folwini {deberhimed chy ordme) exdmetry)

thi 16 f suspensi on_havi n n.5 ir.on

0%1 e(%?@%fﬁ%lmg)& [?V\%?vﬁ?(e e?;}gr?nfq n%léc%?/s%o%npﬁ?ﬁ%%‘fl? ﬁre
addabtad ngte 6600 @ of ©achlodves USiasensith sSt€ s @ension
added to the 1606 g of the above suspension. The

Sifs gersst arengen e d ot entreitandy iqvapqmttayy at 60°C and
evaporator at 60C and dried under a high vacuum at .

SHE e gHP 02 ghivitier HdHh G tarP G411 180 BoRIcepweEsE BaVing an

22 %d WM. ale obtaisne aLiqn of the
éhosphat e- ao]:sor]ﬁi ng capa(g\i/twy}!)gfger ::ﬁﬁ%mg%jdi um
phosphate solution (13.68 g/1 Na3PO4 x 12 H20) are

f the material prepared 15 according

added t.o 226
L5 ST Bt Yo G SR RETTG 606 O il Gopacity

10 ml of sodium phosphate solution (13.68 g/l NasPO, x

12 Hp0)} are added to 226 mg of the material prepared
according to the Example (corresponding to 0.9 mmol of
iron) (molar ratio Fe:P = 1:0.4). After adjustment of the
pH value, the suspension is allowed to react at 37°C for
2 hours. The suspension is then centrifuged; the
supernatant is decanted off and made up to 25 ml with

distilled water, and its phosphorus content is determined.

The phosphate adsorption of the material prepared according
to Example 1, determined by ion chromatography, was 0.19 mg

P/mg Fe at a pH of 3.0 and 0.15 mg P/mg Fe at a pH of 5.5.

Example 3

535 g of 1iron(III) nitrate sclution (8.7 % w/w Fe) are
added dropwise in the course of 20-30 minutes, with
stirring (vane-type stirrer); to 1200 g of soda sclution
(@*® = 1.185 g/ml). The suspension is stirred for a further
one hour. The suspensgion is then transferred to a filter

bag and washed for 3 hours by continuously rinsing with
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iron) (nolar ratio Fe:P = 1:0.4). After adjustnent of
the pH value, the suspension is allowed to react at
37C for 2 hours. The suspension is then centrifuged;
the supernatant is decanted off and nade up to 25 m
with 20 distilled water, and its phosphorus content is
determ ned. The phosphate ddsorption of the nateri al
prepared according to Exanple 1, determ ned by ion
chr omat ogr aphy, mas 0.19 ngy P/ng Fe at a pH of 3.0

i betry Cr TRarer L P e P o e

@Ls*&dt & OPWSLoh N, the ©oud Seartfe20-30; i Nt es, siddhsion
stirring (vane-type stirrer), to 1200 g of soda
mwm@rarsml(mocmqeqts@@/%% Thre/vs)usb:tfr@mwn%d by

stirred for A further.., one ho The SuUS Si
S P LS il g ane il Sorsprose and

muaxs:kb;emradduwuﬁd VeHd nRING Wi tH3 abWielsuspension. The
(conductivity of t he washing water after 3 hours

EBFRETBOPTS/ th qrh FHCEmiad 1993 Fosay @Ww at

e Selnaris SRReEbpaRhal Taghit 2l SURE IS Phovaer
DR G ecddet b the 3923 (Qr/Qif) he abewaned.

suspensi on. The suspension is then concentrated in a
rotary evaporator at 60C and dried under a high

SR E R TS B R o1 B B AN 5P PR AR e
pbosphaire sads ambivhgspapael tylutlonl (0f . fsedgum Na,PO; X%

ghosphate solution (13.68 g/1 Na3PO4 x 12 H20) are
ddBePt 02 P2 5ARHE BT LP he? f?m"ﬂ%r@& tiye opa el 2 AcRBrRR Rt o

ngogéﬁﬂalﬁo(Eﬂér@%Q%B@EnchQrQsBoHHthoEo 0.% mmol of
iron) {(molar ratic Fe:P = 1:0.4). After adjustment of the
pH value, the suspension is allowed to react at 37°C for

2 hours. The suspension is then centrifuged; the
supernatant is decanted off and made up to 25 ml with
distilled water, and its phosphorus content ig determined.
The phosphate adsorption of the material prepared according
to the Example, determined by ion chromatography, was 0.21
mg P/mg Fe at a pE of 3.0 and 0.17 mg P/mg Fe at a pH of
5.5.

Example 4

234 g of iron(iIl) sulfate solution (11.4 % w/w Fe) are
added dropwise in the courge of 20-30 minutes, with
stirring (vane-type stirrer), to 615 g of soda solution (d*°
= 1.185 g/ml}). The suspension lg stirred for a further .one
hour. The suspension ig then transferred to a filter bag
and washed for abcut 3 hours by continuously rinsing with
water (test for absence of sulfate with barium chloride).

In this manner, 470 ¢ of a suspension having an iron
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iron) (nolar ratio Fe:P = 1:0.4). After adjustnent of
the 15 pH value, the suspension is allowed to react at
37C for 2 hours. The suspension is then centrifuged;
the supernatant is decanted off and nade up to 25 m
with distilled water, and its phosphorus content is
determ ned. The phosphate ggsorption of the material
prepared according 20 to the Exanple, determ ned by

i on chromat ography, was 0.21 ng P/ ng Fe at a pH of

3cOnebdr O 768 €/ 0H/FP Adee Pt 9ia *(’E)’i AP are

234 g of iron(lll) sulfate solution M/M/Fe
a@letaar@l@éd 4t opwvi sef | eatihect e o 203 m}nqdﬂ:ssnln are

s T T Dl e oo
r f
o e 0 o B s an g

abolld i Sa hylgzcon&awﬁusiw go°nsi Bg W b Ip%ﬁ@‘: having an
(test for absence of sulfate with bariumchloride).

I arhigrniHerct £70 3 %of (W WwWusgensidmimed .ng an iron
14 content of 6.0 % (ww (determni ned by

conpl exonetry) are obtained. 21.1 g of each of
Sualeasd rand armldfodee @k@@h@te&@@%@r@r@h@aﬂné@lgwf

t he above suspension. The suspenS|on

dOnEEn O QR 51U RNOSERAF Co FRAGEACST &9 é@cga{ﬁsta%@q éd
%d%o? Qk@haM@éHu%a§45q§g 56 thfmge&gfgl haying.an

Iron content of 20.3 are obtal ne
Beterniingt iton tbk Ehamphesphateeagsodbnggtoapaelmmollaf

T5o%3 150 %5 EoLaRed *t8 247 No2df LRGCHAPEIPapment of the
%?89%%@? , o?%%%%B%n%%hh%sEé?E‘E‘BLde( €O LESRENGENG 740 £or

2 hours. The suspension is then centrifuged; the
supernatant is decanted coff and made up to 25 ml with
distilled water, and its phosphorus content is determined.
The phosphate adsorption of the material prepared according
te the Example, determined by ion chromatography, was 0.21
mg P/mg Fe at a pH of 3.0 and 0.17 mg P/mg Fe at a pH of

5.5.

Example 5

223 g of iron(III) sulfate solution (11.3 % w/w Fe) are
added dropwicge in the course of 20-30 minutes, with
stirring (vane-type stirrer), toc 585 g of soda solution (g*°
= 1.185 g/ml). The suspension is stirred for a further one
hour. The suspension is then transferred to a filter bag
and washed for about 3 hours by continuously rinsing with
water (test for absence of sulfate with barium chloride).
In this manner, 447 g of a suspension having an iron

content of 6.0 % (w/w) (determined by complexometry) are

obtained. 20.6 g of each of sucrose and crystalline
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15

iron) (nolar ratio Fe:P = 1:0.4). After adjustnent of
the pH value, the suspension is allowed to react at
37C for 2 hours. The suspension is then centrifuged;
the 15 supernatant is decanted off and nade up to 25
m with distilled water, and its phosphorus content
is determ ned. The phosphatig adsorption of the
mat eri al prepared according to the Exanple,
determ ned by ion chromat ography, was 0.21 ng P/ ng Fe
aéef‘lﬂfb@é &@ é’tﬁ@e@ dd % Pl4B F& At R ffe %éﬂSlon

Exanpl e iron(l1l) sultfate solution (11.3 %
Whe F@)swmlcaddmj thepwieednt tdted our se wft PO IVaporator
m nutes, wth 25 stlrrlng %yane type stlrreré to 585
gafofG%Gd@néiori&tlﬁQn gF B= 19@85'615%1#!“) atTRE"Suspersi oh

r ¢ e S
aReaRie SR B Y R TP ad i a2 or sl me
3 hours by continuously rinsing mnth wat er (test for
absence of sulfate with bariumch|oride 30 In this
A7 &%mb&ﬁw\#@b&ﬁ% (GRSt ent

afy €310 b () delapaned Y ue QR Q1amelr )g)/lam%:,po4 %
obtai ned. 20.6 g of éeach of sucrose and crystalline 15

éel IH:Dbserar eddddetiot 34 ¢ heg4a% gh©fmah@ra@bvpremred
sus ian. M LS t hen .caonc ntrate
SRR ense: ki DaRelEc i aPPER iR er Sa ool B
Y aeuym (@b120Crags og Fef: p EOWBE4|ﬂaVAﬂ§e@natiﬁQ@t61@ﬁt:GBE the
of 20.6 % (ww) are obtained. 5 Determnation of the
pHoyphaEe-adsosbspgnsapacﬁsyal1GWHﬁ ob sedbUnat 37°C for
ghgs hat e Eolutlon # Na3PO4 x ot % are
ddedfo 24% RYSBF™ P18nnré{5eF &t BFBE%FE‘dge the

supernatant is decanted off and made up to 25 ml with
distilled water, and its phosphorus content is determined.
The phosphate adsorption of the material prepared according
to the Example, determined by ion chromatography, was 0.20
mg P/mg Fe at a pH of 3.0 and 0.17 mg P/mg Fe at a pH of
5.5. -
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according to the Exanple (corresponding to 0.9 nmol of
10 iron) (nolar ratio Fe:P = 1:0.4). After adjustnent
of the pH value, the suspension is allowed to react

at 37C for 2 hours. The suspension is then
centrifuged; the supernatant is decanted off and made
up to 25 ml with distilled mater, and its phosphorus
content is deternmi ned. 15 The phosphate adsorption of
the material prepared according to the Exanple,
determ ned by ion chromat ography, was 0.20 ng P/ ng Fe
at a pHof 3.0 and 0.17 ng P/ng Fe at a pHof 5.5. S
16ATPATENLACMALEMS: 5 1. Process for the preparation of
a conposition, conprising the follow ng steps: a)

addi ng at | east one base to an aqueous, sulfate-

amd/OfPﬁbbéabefQQHEﬁénbﬁQphf&Bi&ﬁ|%f3§|&o§ buttosn, 10

to forma precipitate of iron hydroxid optional |y

washi ngornaelgesdl thagipt bevbny aseepne or nore ti mss

W th er % ueou suspension of th

i ron ﬁ%drox %&fﬁ )di%e%gg R ?ﬁ%a%%s T tHhg” %ﬂﬁ%%%s sulfate-

suspensi on atd/db ﬁfﬁﬁdtéﬁ&bﬁﬁﬂiﬁ&ﬁg(iwﬁﬁ(Ilﬁﬂﬂséf@Isolutlon

i nhibits agelng of the preC|p|tate of iron_hydroxide

obt ai ned i "*@tEPrB)2 REeHBAtRES R corpipditdusxide,

obtained in, )1y 3% il 4

1, character‘t'l%sgﬁrxl n%hat a d;oclq%;te coq{ é:i%ngeu%lacame one

iron(ll1) sattnead utines ivwitdsediter, yielding an aqueous

suspension of the iron hydroxide,

<) adding to the resulting aqueous suspension at
least one further constituent that inhibits
ageing of the precipitate of iron hydroxide
obtained in step b),

d) drying the composition obtained in step c).

2. Process according to claim 1, characterised in that a
sulfate-containing iron(III) salt solution is used.

3. Prcocess according to claim 1 or 2, characterised in
that the further constituent inhibiting ageing of the
precipitate of iron hydroxide is selected from the
group consisting of carbohydrates, carbohydrate
derivatives and humic acid.

4, Process according to any one of claims 1 to 3,
characterised in that the iron(III) salt solution is

an aqueous solution of iron(III} sulfate.



3. Process according to claiml1 or 2, characterised in

that the further constituent inhibiting ageing of the

25 precipitate of iron hydroxide is selected fromthe

group consi sting of carbohydrates, carbohydrate

- derivatives and humic acid. 4. Process according to
any one of clainms 1 to 3, 3@Q,characterised in that the
iron(ll1l) salt solution is an aqueous sol ution of
iron(lll) sulfate. 17 5. Process according to any one
ofs .cl aipi® ckslk0 adcoshanacter hagdohs bhaelgaﬁslﬁoeglb')
salt solution is an aqueous solution of iron(l
ni t r at €hasagtepigedsénatbordthyg @@Oamylﬁhesaitcsalnslin is

to 5, th H t | t 3
[0S, pEBERBLAE! gef 0ok et BBt yalhegel sty cast
any one of clains 1 to 6, 10 characterised in that

the resulting conmposition contains not nore than 50

5 wh: % i FBRCEBS PFoeedingckdr dNigRee %%ycbﬁkm%flc¢%lﬁs 1
to 7 d; i n t t sel e f
aIkaI|CH€§£ﬁ€%§{é§§dl%.iﬂ$@ne %%ff ne %%H%%%%%sg
9. Proesabhigivrdi g stoe@mmy) one of clalns 1to 8,
characterised in that the base is selected from al kal
nmet al hydroxi des and al kali netal carbonates. 20 10.

Pr ocessraecad HabAd @t Ongrpfofd aifme ikt 9 o &
characterised in that an aguéous sol ution of an al kal i

10 et al wiroimesest lan tdiakaltiharetesu lsiiow omgtce idri cof
an al kal e AL JWY Rl 9%, 964 35 5Lhg base in

8. Process according to any one of claims 1 to 7,
characterised in that the base is selected from alkali

15 metal and alkaline earth metal compounds.

9. Process according to any one of claims 1 to 8,
characterised in that the base is selected from alkali

metal hydroxides and alkali metal carbonates.

20
10. Process according to any one of claims 1 to 9,
charactérised;in that an agueous solution of an alkali
metal carbonate, of an alkali metal bicarbonate or of
an alkali metal hydroxide is used as the base in
25 step aj .

11. Process according to any cone of claims 1 to 10,
characteriged in that a pH value of at least 6 is
established in step a).

30
12. Process according to any one of claims 1 to 11,

characterised in that scdium hydroxide, sodium



25 step a). 11. Process according to any one of clains
1 to 10, characterised in that a pH value of at |east
6 is established in step a). 30 12. Process according
to any one of clainms 1 to 11, characterised in that

- sodi um hydr oxi de, sodium 18 carbonate and/or sodi um
bi carbonate is used as the Yhse in step a). 13.
Process according to any one of clainms 1 to 12, 5
characterised in that the further constituent
i nhi bi ] LN he i Lde is.selected
fromt ‘%Pg?%%‘gé c%ﬁé)’lt 3 i%%é%gﬁs}?%(?{l:ﬁ%%%%%? ose A as the
dextripase i1 d¥ep RPipcess according to any one of
claims 1 to 13, characterised in that at |east one
calciumsalt is added before or after the conposition
IS5 dri QCESS, rdi y-qane. of I 1
t%3 '14,%%(:%%&&&;% eri se%ctl%r? étj[lﬁg%r{sédbc?tqa{:nlt%lﬂgﬁl y1 ﬁéocgi 1%

5 agei ncloiradteerigsah hydried dehehasimdmnr reechsieftarentt he

addi tion aof. the further fc% sti.tuent i stiglo C). 161.
Procesy’ Pt G 9% Bhy Tord o TR T PRIgle 5 8 fplected
char actrejn s igrdupptcdrite Jtasd MG ERHMOSIdaR deS and
formulated in a further step e) into a pharnaceuti cal
dosagélepdrmn.17. Use of the conposition obtainable
according to any one 25 of clains 1 to 16 in the

producti on of an adsorbent for phosphate from aqueous
10 4al.ut iper®ess according to any one of claims 1 to 13,

characterised in that at least cne calcium =alt is

added before or after the composition is dried.

15. Process according to any one of claims 1 to 14,
15 characterised in that substantially no ageing of the
iron hydroxide has occurred before the addition of the

further constituent in step c¢).

16. Process according to any one of claims 1 to 15,
20 characterised in that the resulting composition is

formulated in a further step e} into a pharmaceutical

dosage form.

17. Use of the composition obtainable according to any one
25 of claims 1 to 16 in the production of an adsorbent

for phosphate from agqueous solutions.

1l8. Use of the composition obtainable according tc any one
of claims 1 to 16 in the producticn of a preparation
30 for oral and/or parenteral administration in humans or

animals.
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18. Use of the conposition obtainable according to any
one of clains 1 to 16 in the production of a
preparation -30 for oral and/or parentera

adm nistration in humans or animals. 19 19. Use of

t he conpositi on obtai nabl e according to any one of
clains 1 to 16 in the produgbion of a preparation for
the prophyl axis and/or treatnent of the

hyper phosphat aem c state. 5 20. Use according to any

0 of ai 19 in.the roduction of a.
p?gbar%%%oégfgﬁgtégm 7 ophyTac ?%al%%%i%ra?%%¥§b%%tF% any one
treat nentcoi ik al ysd sLpath efhs . pAdtZds i AUSOF eNbreparation
obt ai nabl e by the process according to any one of

cl ai nsfar t Bha eproohy Y&l Hianger e oA tewh obt@iaed

accor di ' 1to 16 in the
cﬁ?ﬁbféﬁ? 2% a sé?{énéﬁéﬂ

pr oduct’ion 15 for mixing with
foodstuffs. 23. Conmposition containing iron(lIl)
droxide as well as at |east one constituent

| a .
ectBF (AOMIHEGISUF Y oS i g oM dr bty dharids the
and hyaGnad ibn 20 chanregierdsed ifbt hate idr AR NS ¢
| ess than 0.05 wt.% chloride.
and/or therapeutic treatment of dialysis patients.

21. Adsorbent obtainable by the process according tc any

one of claims 1 to 16.

22. Use of the composition obtained according to any one
of claims 1 to 16 in the production of an adsorbent

for mixing with foodstuffs.

23. Composition containing iron(III) hydroxide as well as
at least one constituent selected from the group
consisting of carbohydrates and humic acid,
characterised in that it contains less than 0.05 wt.$%

chloride.



