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can induce bone formation. Further research by Larsen
et al shows the effects of PGE2 on secretion in the
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chloro; R3 represents H C -4 al kyl or hal ogen; R4
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Further@lordne-sdaBdthy bhosphate binders and the phosphate adsorbents described in the
prior art bind not more than about 120mg phosphate per gram of product. Because of the
relatively low adsorption capacity of these phosphate adsorbents, the amount of adsorbent,

e.g. the amount and/or number of oral dosage forms containing it fo be taken every day



mrepresents 0 or 1; n represents 0, 1 or 2; and X
represents Oor NHwith the proviso that when n
woemsesEnts 2 and RS represents hal ogen, the RECTOEP2PT063832
together with the phenyl group to which they are
attached do not forma 2, 3-difluorophenyl nmoiety. In
one enbodi nent of the i nven‘tl on Rl represents hal ogen,
such as chloro. In another enbodi ment of the invention
Rl is attached to the C(2) position of the phenyl ring
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represents nethyl. In another enbodinent R5 is in the
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invention X represents O In another enbodi ment of the
invention X represents NH. I n one enbodi ment of the
invention: Rl represents halogen; R2 is G -4 al kyl;
%3 is H R5 represents C -4 alkyl; mrepresents 1; n
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hydroxide having higher phosphate binding capacily than the phosphale adsorbent available

Sumim

yat, or than the ron{ii-based phosphate adsorbent described in the prior art, as well as
uses thereo! and pharmaceutical compositions containing i I particular the present
invention partains o a polynuclear ron(ii-based phosphate adsorbent comprising ) an
adsorbent base material, preferably 2 non soluble carbohivdrate, i) polynuciesr rondith) oxide
hydroxides, and it} & soluble carbohydrate, wherein the scluble carbohydrate s incorporated,
&.g. parially ncorporated, info the palynuciear ronfill) oxide hydrostides. The polvnuciear

ron oxide hydroxides may be siabilized by soluble carbohydrates. The ron{llirbassed



In a further enbodi nent of the invention: Rl
represents halo; R2 is nethyl; R3is H R5 represents
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represents O In a further enbodi ment of the invention:
Rl represents chloro; R2 is, nethyl; R3is H R5
represents G -4 alkyl; m represents 1; n represents
1; and X represents O In a further enbodi nent of the
invention: Rl represents chloro; R2 is nethyl; R3 is
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The preserzt imvention further provides a manufaciure process for producing an ron{liB
ased phosphate adsarbent. In particular there is provided a process for manufacturing and
isalating the ron{llf) based phosphate adsurbent in a form which is easily packaged, e.g. as

a dry powder suitable for direct sachst fitling.

Furthermore the present invention provides a manufacture process for preparing oxide-
hydroxide of ron having gamma-confiquration from on (1), Le. a manuwiacture process for

preparing exdde-hydroxide of rontlt) having gamma»wnﬁgu;‘ai‘ien,

Figures

Fig T Light Microscopy of the fron(li}-based phosphate adsorbent sccording to one

embodiment of the present invention

Fig 2! Seamning Blectron Microscopy (SEM) plus Energy Dispersive Xeray Analysis (EDX)

thiock phase analysis) of the fron{lii}-based phosphate adsorbent according o one
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VQFLA; @?FXg%Q?(g chl or ophenyl ) met hyl ] oxy} - 2-
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Thergfore i s necassarny 10 avold the undesired transfarmation into bor-axides which would
have a lower phosphale binding capacity and/or & higher on bicavailsbility, Surprisingly, |t

has been found that it iz possible to prevent ageing of the ron oxide-hydroaxide by using



(4-{[(5-{[(3-fluorophenyl)nethyl]oxy}-2-methyl phenyl)c
ar bonyl ] am no}-3- net hyl phenyl)acetic acid,
w@ 3eoBlonionD- 4- {[ (2- met hyl -5- {[ ( 3- PCT/EP2007/063832
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met hyl phenyOnet hyl | oxyJphenyCcar bonyl | am noJphenyQGacet

ic acid;
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net yT phenyOTet hyl | oxyJphenyQcar bonyl | am noJphenyQacet

ic acid;
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Higher(i3ositade inding ©eaci oearsfhdiorb- 185i{gr({3an the phosphate adsarbents
knc:wnifizb: ﬁgc{ﬁ%grbe@y%sb yéb*fool)ﬁ%ﬁeqr]g.ﬂy %@E}&Wg ‘n%%;“ %‘]gp Qa? f%%?g@i higher

.9 Ihed-1hk (Blsehileol dezeribiedon d43-§ [ {48444, Uor ophemid. ) thetdepl; }oww of the

£ h L QC { l i 4 0 | l $ b
mveniz%ﬁ_sz{e%% éQi ﬁﬁ ga‘r?%%zi]nfﬂﬁ"ucfo%% g %[ g\ Ffﬁcﬁ ‘rxg%hé' %an@t fﬁ%li thrm about
4% minphengt ) @&r@odﬁy‘iqm najou8- orrr@tml preenybpaic edile iatrrd As herain
csmﬁnm? 7 ek Gl Qr ;b é{:%r Qf %\3{%“% m%v'm;mxpamm lO]ch&l‘mpi“ ate
henyl) ) car bo I]a Iy aceti ¢ aci
uia‘ﬂed/a@r“{fa bhfanmd&fubfscaﬁ by tat ceptrébtghatesilaatdenie
thereof. The present invention covers all conbinations

* of the enbodi nents descri bed herein. As used herein,
Accordithetot tee vadiion, 4hwb ky brovidad lades:- ﬁ&ﬁl@@)b%h&k&l&@%t comprising
i an ag%o?Q&Q%gsg ﬂ%t&aaﬁ% efe%’ vor"rlﬁoziz QS ﬂ[ﬁi@'r(gﬁlgy y&;laiised i 8cgi§fﬁtfa9§af iron (i
oxide hydotiges, amd! fi§os tasbitgblf& Asr msg{ﬁidhaer@rmem thal @gjeﬁﬂé aqeelrigdrate s

artial E L%’L&d‘ii*(do gl zogrz%?eyr z%pl“s ngngefi (Q&uﬁ h %ggé%bubl;g»g‘m'}sem defined
per?ta&c ee@ha@lt@ dethhﬁNzﬁJQuS ﬂmaﬁt} “xamfy vgﬂm mé dheutaticiad loyrbohydrate,

e 5CERYREL 60 b B, P Sl o UG 8 B G, B

fron {(HU poiks ddtionidss riat pemndidset sl&e\d&e@ bpw mammm shecapabhseakisober.
providing (directly or indirectly) a conpound of
formul a (I) or an active netabolite or residue

As herbinetagiodd, Iatismb‘m* ‘iassu axpapmmfi wfse‘d i happroiematsrial, preferably having

et tlc giexr Lo .above W
QFQ‘mg ﬁ%%p ar rrac calﬁhg ceb A e"%%q}%%t%ﬁt‘”iéf’wérwmm o

copulysaht saimay Sfdnmisly nﬂrsczea,e boryekanpliveam atdier preparakined; abilubls

k onpound ) armaceut i ca .
ot TR A kot Pt e Gopo PR o TP IS UERUEY g gased o
sificon szajvtds srndtrudestdsos e desdyrdshedrdayiicBeyigescs BPghibreyd amdrbent bass
. C Sci., 1977, 66, 1- 19. The term
mat‘“mbﬁ ﬂceuthﬂ%é{?;lb‘{“’éc‘éﬁt able salts" refers to salts
prepared from pharnmaceutically acceptabl e bases
%2?%"?‘3%31” U AP B e R e arEnenliy, boin, celuiose.
eferammbnisuinficcaleiymiaie zppech. ferric, ferrous, lithium

magnesi um mangani ¢ salts, nanganous, pot assi um

sodium zinc, and the like. Salts derived

ff) rf



from pharmaceutically acceptabl e organi c bases incl ude
salts of primary, secondary, and tertiary am nes;
waepisortrut ed ami nes including naturally occurrP@DEP2007/063832
substituted am nes; and cyclic am nes. Particul ar
pharmaceutical ly acceptablg,organic bases i ncl ude
argi ni ne, betaine, caffeiné, choline,
N, N - di benzyl et hyl enedi am ne, di et hyl am ne,
2-di et hyl am noet hanol , 2-di et hyl am noet hanol ,
Accordephatiol pebed Imenhiyg. enadiiammelyNatst i wrtor@bhot:& Agjvatives, such
as sus IR RER o eI UEATENErer O UGOBRTLARs, AL L U085
nDrphollne pi per azi ne, plperldlne procai ne, purlnes
t heobromine, triethylam ne, trinmethyl amne, tripropyl
Pretersim the f’®ﬂfﬁ»§(\h§bd®\ﬂmfﬁeiﬁm Hearohbwet hratiel iandopiié dideehydroxide
| £ a raed.f L XCk erivative (e
contaln §g] R gréczﬁ%%%nfg) HF iém“ﬁn)tgq ?fezi:iﬁ du?{] )ﬁlgﬂ?c[b}gg dertveative {a.g.
“uu0‘@pp?@b@ﬁ&@@&ﬂh@tﬁ$mh conpounds of fornula (1) may be
produced in vivo by netabolismof a suitable prodrug.
Such prodrugs nay be for exanple physiologically
acceptable nmetabolically Iabile esters of conmpounds of

in one pobadinant ) the Thesiomde beodidbrimettissybasd treyi i ddibons of complex
ot o Yol L wd h e 1 0F e
form c:d \bsﬁ“‘n Bﬁigih?q%%/alr mﬁi@ \%ﬁgr gHg ax{lxets gtaf‘%r grnrr Iﬁgé?gﬂ?%t{leé?i.vfgﬁm {2.q.

SLiGTDS%JfOfam)‘?"dﬁﬁéﬁ préé@tsmvwgmapénmes:ém& rmhéemmt ebalm@iynuctear

oo URd DK GERLE PR L SO B, BRSO, 2

e. . methyl ethyl or t- butyl esters esters, C3-6
in ore? ij(fv‘(ny Jnkﬁft}? 1R en\&zzm% ! % %&% #ﬂu&*ﬁ %1 % ﬁ}\)ﬁﬂﬁ&p%gﬂa%e%d starch
;:ﬁmiedlcetfmﬁ étm nvojit Heft\hiw -hycop rzes fugd nnirmhm stabiatthy a gsteyesderivative

2 acyl.oxyal kyl, ester s suc th genously
SUuhv _%%Q:%X e?h ¥Lu£ nﬁ&%romfﬂ§ﬁ @fygré%n@z X&nQJ umr»gvmxxw
dwﬂ%tkxbwv@béyP@wWGMM§b§ﬁa@®toxynethyI 1- acet oxyet hyl ,

-(1 -nethoxy-1 -nethyl)ethylcarbonyloxyethyl, 1-

benzoyl oxyet hyl , isopropoxycarbonyloxynethyl
e yet B- iusrbpsr @pm@&ériﬁen&tmyetﬁ‘tw@ is provided a new fron-based phosphate
ad»mi\&y’aq\ %P’?ﬁ)( a%?r laq%y @qqu%;g%t gastric fluids {(as defined in Pharmacopsia)

ai bonyl oxye “geter,
For 9\'&}57;@{: oﬁhewbw&m@amwmwm imyéntion does not significantly release iron at
a yl 0 0 ¢Q~ af the asobie 5 rhent ihe
ok zjmeg@/%h%g\r gph}h g%gl‘?ogy %:/earb rﬁ’y?oxy@t Fﬁ( ‘F}\.e ﬁhufpk(;zte sdsorbent of the

1nvnﬁwemaahwﬁmﬁngﬁﬂhymybaﬁﬁﬁnypmmyekhyk wats to be

understood that the present invention enconpasses al

i somers of the compounds of formula (1) and their
e yat qohammaa:awt c‘aﬂhbymacsti@pt?@bdce;w:damMt‘iwiesm ri&nchm,deimgaiahbom: 10

P4y t rrL u [IB s} @ car iH §r L

fo aboegd h> mt% k}\% F’écejr%r% gut BX\(“E 9 aé{,f g&‘rsh%yc %ﬁ'b ”s% 7 of non

bleafar ‘Cﬁtﬂﬂ}, mwl*=a ::({1; )8t aﬂLe ionteemkei@ zfmnw a8 eo i3A, zphamtmcem P@ﬁhbgut 28
- ‘go LLians yw{ gnd rstood that they are each
weight ge%’ He gﬁbst anjti‘f aﬁ JUBUNS PR for exanpl e at

Ieast 50@6pure nor e SU|tany at Ieast 75@6pure and

, pr ferabl ast 95% pur.e. 9% ar " -
i vet B ELRER Sl ot PR R R G b bt Tor Pt mipsi LTy dsorbent
,ﬂawm&ynbEHQSE@efQﬁhpmﬁﬁaﬁﬁﬁgwhh@nﬂnraﬁpup@Pﬁ@MﬂELﬂSBdNDmemhim
P h@[m eutica Siti ons, hgugh t
qu@m%? :ﬁ ?at@ 8%ﬁ%odn S tﬁewﬁgéséht Vgﬂ g% ygb““ 50
w&aNFﬁSS&ﬁﬂlhraﬁiRﬂﬁﬁWM@hﬂJbB\IQ@ﬁﬁb@"UthP&iﬁ@d thﬁ&&khez¢r:m
in mtsonuebsrgraml? ; RELS L? S eg A3 02 i
e St §79% BPRG ') ‘?‘"‘P %fcglg’ab‘P‘“‘,“ WH %“é’”v%? "S: mixture. trereof
p055|ble, the conmpounds of the present invention are
obtained in crystalline form Wen sone of the
conpounds of this invention are allowed to crystallise
or are recrystallised fromorganic solvents, sol vent
of crystallisation my be present in the crystalline
product ThIS |nvent|on i ncl udes mnthln |ts scope such
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wat er that may be produced by processes such as
| yophilisation. In addition, different crystallisation
wa@oodiotizans may |lead to the formati on of diffePenEP2007/063832
pol ymor phic forms of crystalline products. This
i nvention includes within |;s scope all pol ynorphic
forms of the conpounds of formula (1). The present
invention also includes within its scope all
i sotopi cal |l y-1abelled conpounds of forrmula (I). Such
(prefurpldponegs). dpeetadant ict adast ebthode wediltbed &@@Kﬁé’&eﬁ“@@pﬁi%i“ oF
ﬂ?i}dUR‘hﬁ@L e NG efallPh Scs@té)?nﬁ tﬁgﬁgﬁenm ﬁg"%e‘gk aced, D¥ean. AL0Mu o
aving ‘an atofm ¢ nas S nu tferent from
mixture fiersat greierablisgioers emvm ermider tobs walidhy of Bamdripnund,
nat ure. Exanples of isotopes that can be incorporated
i nto conpounds of formula (1) and pharmaceutically
i yet acéeprabiseegabt St hopeldf e uderd S'@ftfbpﬁeselﬁfu?h‘yﬁfﬁzﬁge‘m%fhw‘

wn*am‘%ﬁ{ gﬂn?s!é%l\(ﬁ%%@t%&@%x%gg%m%gh%r &l@% tﬁ% )ulg '«th Ve 8}\:@{@* for

Bxa “ﬂmes;ﬁr@pﬁ dakbysl Hbekkbds donpoungs abbuf Drarabaut @ Yeightots, based on
the tot%ﬁ@@lf% tjgo\ggn [ LDLS whi ch radi oactive isotopes such as

are | corporat ed, are useful in drug and/or

substrate tissue distri but| on assays. Tritiated, i.e.,
fry yet § hfg:hgpd‘b&bkF QP{? P]lffl\mn'imr?i e A&%ﬁhé@ d% s%%n?&‘ethe ;rwen%amn cordains at
ur'ar rred eparation

least a%md db\t»f@gt'fabwf irtay;. mil&@naﬁ@l ai&ést smm)ﬁésvmiﬁ %, for example about
30 we 1891 z’g ¥ ?%ﬁy%‘% %3 E?‘*l b'a@eg 5]- Qotgflag (\%ﬂm“?@f%?é ogq{fg*aent g} another
aspect Qﬁtﬁ@t mamxrmmwwmmm rsé?hpsmr@peso sim:h sra&znd@msea’mumﬂ to about
‘“ W % ’ 4 g $ C |
35 wei 'J?“etsbl E%'ETLX&%?Q‘ %@ra_sgﬁaf & %Erctet%a o'@@{ e"éP %M{@QQ{%D&Q%Q about 30
eighi é‘o(empéb\éw ﬁwfemwdaahnﬁf\ﬁhwcofknamﬁﬁd [ fe or reduced dosage
requi renents and, hence, may be preferred in sone

ci rcunst ances | sotopically |abelled conpounds of
fn yel Bovthest asifdc) oimalye e epmﬁpareea@l ibyradatedys ngwolitn{tinéased phosphate

ﬁd%rbg% ﬁg&fix aﬁpflggrd% EL%%LEQ 3‘%0! %t{\lu:%ﬁ:asegshgggg?? n;%af%oaextm or
msxtw&awaardqabirewm eimm@d\l whstahehﬂaeﬁ at:eagentb drant & welght% of water,

svout ZEQ A PSR oL AP RESR DR SOPREYRSA'

ther efore be useful in treating EP4 recept or rredl at ed
pf@i@?é}é) tﬁigﬁ%ﬁgphcft% éaé)s%r]bggta%e%ﬁ r?\;c wyg&%ggﬁfﬁggg{@g erﬁf) gsemabév -
ran{ it fam@saht/cﬂmutﬁar GLM&WWW&S?QEM@H@UM&& (dse}feﬁ&:y Peyodiment, the
potyni gﬁr s %v?d%gfq{ygat gnf? ., Of R%l‘“d"fti’ij%ﬁ’r“r £g) a’lb of qg xrn?f*rgal Skcf“ﬂ oxide
Eﬁydz\,xs@st{e@aémryl bhsm &:h&i@mtﬁﬁc& spondpl) bl suix@edtey gamma-iron oxide
velrod ritis S?nd juvenile arthritis) including the
"‘}“"X‘gi’dﬁé TV i sease nodification and joint structure
vation, .muscul oskel etal pain;. |ower back and
I anotRe Rl RESRAR. Go e e BLINB PRI paiRY amorphous
syrrpat hetl cally maintai ned pai n rry05| t | s; pain
The é’” i % with cancer and fib g pai n e
The phgg S g e’?ﬂh%t tfﬁ &fa“;tﬁ@ i% nldhwgéé,dg ‘éi"éog‘"\/\ﬁ‘%“i‘ro‘” solution of an

ron saltNblBe AR @rir Rt inetayiwigd b @EQ&M@E‘S&P wheBinase th€uinitation of the
comon .col d; rheumatic fever; pai n associ ated w

th
salt s PEHETEE AR BEWRT Ot SRGRPE GBS Roprei ady Staren. The resulting
ron oxERSRERKR, s REbHEaR Bl aRiieRes boiDak aaRthyhilld Labk&rEoWRke before
he ndro ain associated wth nmyocar di al |schen1a
t “mb m%ggf 've pain; headache; toothache; and
dysnenorrhea. The conmpounds of fornula (1) may be
particularly useful in the treatnment of neuropathic
pain and synptons associ ated therewi th. Neuropathic
pai n syndrones include: diabetic neuropathy; sciatica,;
non-specific | ower back pain; multiple sclerosis pain;
fibromyal gi a; H V-related neuropathy; post-herpetic
neuralgla trlgen1nal neuralgla and paln resultlng
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i nnocuous stinulation (dynamc, static or thernal
al l odynia), increased sensitivity to noxious stinmnuli
w@ tdvsomet7 col d, nechani cal hyperal gesia), conpCTEPIVG7/063832
pai n sensation after renoval of the stimnulation
(hyperpathia) or an absence, of or deficit in selective
sensory pat hways (hypoalge‘?a) The conpounds of
formula (1) may al so be useful in the treatnent of
i nflammation, for exanple in the treatnent of skin
conditions (e.g. sunburn, burns, eczema, dermatitis,
GamnfSQ5 B8] Sl ARALBR LGS i seases such as gl aucom,
retin retino ies, uveitis and of acute injury
to the eye tissue (e.qg. conjunct|V|t|s) | ung

it was ¢ tlﬁ P tsc‘ﬁ? t\m rﬂgn%}%{?%é%isgﬁt b"F’V v tgzt Qé%ngi‘”swg&g)ﬁﬁm (D) oxide-
hydroxRicg80Re anetign'ss cdr SERS@]) RIS c& deum;g) GOk te, directly from an
apgastrointestinal f gct dlsorders §% ap hthous uIcer

ron(l P YR &G aEET (it oprEegaditrit 5’3‘ mg ¥ FRyID and a subsequent
oxidativagkgl of or me, ulceratlve colitis, coeliac disease,

regional ileitis, irritable bowel syndr one,

i nfl anmat ory bowel disease, gastrointestinal refl ux

di sease, .diarrhoea, constipation)

The piErhdpIEt AT N Cotter Eohalr st é@fvtt A anraTEyTenit]

oxide-GARPARERNIBUSHCAS WHASENEARNIESRAL redThiBl @hNRueous solution of an
iron “ﬁor arterltls nodosa thyroiditis, aplastic anaen a

sHUPEREEE, “ﬁﬁté?dﬁ Wﬁqwﬁ?%%stﬂ%ﬁﬁb“gﬁﬁblk aptionally in
pwwenmgth@kE &Qh@ﬁ&%&&we&@%@@ﬁ@ﬂﬁ&Sa3&&@“&0&*ﬁa§y@dﬁﬁﬁﬁt~enermt
ol ymyosi ti s, glng|V|t|s

FGWWFW§BE%W%?Hﬁ ”gbﬁéﬁtﬁpﬁﬁ&§ ta, system c |upus
g hemat osus, poLygy 3; ti tendinitis, bur3|t|s and
E‘““‘@?zﬁm'ﬁ §e%yﬁd§@ﬁé 2K : ﬁhéiﬁtﬁ$~$ﬁ%ﬁﬁﬁ?ﬁ3 ﬁészerJ@
con npsaatt s;w;be Uus:ef wts kAl WA the %Emﬁtaa@ﬁhérmﬁkﬁ%tcﬁbmh s added in
such as aut0|gnyne di seases, i nmunol ogi ca

Q“”d%ﬂ%ﬁﬁm@ne*idtse@“@%‘ﬁﬁ ‘gan transplantatlon The

I bt gp s of formula (1) ﬁ% | so be effective in

1 Bot ?i‘%‘? f’%’é{@?‘ﬁa ‘T th%t“éﬁ%yméﬁe {0 Hitdesrdhdionmia p&%ﬁﬁb‘u Rbgtarch.
Lo of forpula (1) . al.sgo b eful in the tr of

Optionglad el RERUREL PO SR AA B IR Bl oot e on

T ,EUQ sd|nt? p%ttentﬂclgudlcatlo unst abl e angi na,

i anoley GRECITIGT AcUIE STOPBnAryP LA B T8y GO GE T agidpgeous basic

mixture/ @5 6 Waas A SAARSBSThe TRRUGO FROURE S 0brcar udranibhy) tefR¥rature, or
cofe ?%LW§ be useful as a drug with diuretic action, or my

prefers &8 MRS %% at  overactive bl adder syndrone The

conpounds of formula (I) may also be useful in the

eat ren ten e.or erectjl func
the ﬁébﬁﬁ URY edfw¥gfﬁﬂP%f?P}m‘ yn%Fgomﬁé' @éfﬁ&ﬁ npf%é the on
salt is itdreatisreiat of bone di sease characteri sed by abnorm
bone netabolismor resorption such as osteoporosis
(especially postnenopausal osteoporosis),
Tha Erhprf&xQﬂJ ORhaie Iaxmata@an@tthw ficgbSMhafageins RenQuration. Small
. sea E osteoI%% hx percal cem a of malignancy wth
ﬁ”q“ﬂEmett GUES owe drat LT a€e s PRl 65 ar t hri ti s,
periodontitis, osteoarthritis, ostealgia, osteopenia,
calculosis, lithiasis (especially urolithiasis), gout
and ankyl osing spondylitis, tendinitis and bursitis.
tronil T@@a@ﬁﬁ@%ﬁme afisd Qe hinbitdctiRYp3kegs be useful in
bone renodel Iing and/ or pronoting bone generation
and/or pronoting fracture healing. The conpounds of
Bur ti 4§b(!39d“mbn§H§9'b H§ﬁﬁﬂlnf85q9I§§@HQEéW9u&Q@ contalning
em)d nam c side effects of NSAI Ds .
phosphiaithi SFE6REt TS comlsihdsaby. for rfmra)afwbneyd aftgpepdy having
useful in the treatnment of cardi ovascul ar di seases
such as hypertension or nyocardial ischem a;
functional or organic venous insufficiency; varicose
t herapy; haenorrhoids; and shock states associ at ed
with a marked drop in arterlal pressure (e g. septic
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neur odegener ati ve di seases and neur odegenerati on such
as denentia, particularly degenerative denentia
w@ eovsloudieng senil e denentia, Al zheiner's di SeaBeI/EP2007/063832

Pi ck's di sease, Huntingdon's chorea, Parkinson's

di sease andCIeutzfeIdt-Jakngdisease, ALS, notor

neur on di sease); vascul ar denentia (including

mul ti-infarct denentia); as well as denentia

associated with intracranial space occupyi ng Iesions; _
carbohyiratava s-d. r?»féé‘e?% 'ﬁaﬂ@f andope| peeaht conidd thonsclitnef ddi gy with the
ase & V te .t.s SRFaT J: I ps =L ' n
base %%%Jiﬁgng H E JqﬁC@Rgo¥§y¥r£gﬁlﬁ%gF%ﬁent aSSOCIa%@gl of the
Cofbi‘h‘wi tﬁ%a@@m@ ﬂpa?&“ﬁtaubhﬁwi rig elissidratdied | Ve dor y:ﬂ»e%m of the
n n;p?u nt,, 4G9 nds. of . &.0f )il D s
initiaily 9 :cc{{;@ m eréagprrgﬁt S n%{??o%&%ng# t&%r%e?%w&é by it has
been fomy! et @seﬁaﬁmaSJHéwﬁ@pnb$e¢tnhgxmgﬁnUSDRmhetw@mpoundspeded
iy oo hAE ¢ . JRY. «De. dseful in the treatnent
hgﬁm%?a%ég}o eggﬁggg%lon @Bﬁ?%mﬁh@éstroke cardi ac arrest,

pul nonary bypass, traunatlc brai n |nJury splnal cord
The prgPli q{ubn bhgéq x!aka% “iﬁa-egcf ét Wgﬁfnd ip%éﬁl& ca‘?w( ueorg%yibed i L
&chweﬁvpeﬁlﬁﬁl&béﬁesuﬁeig wdmaba&hcmnw@rnangaopélHy&y»(ﬁé Second,

betl tino ath . nephr.o I o
vampiegee giepr\fg’ggﬁngn \m:é déu (%jr%}ﬁ 1, gt&?cagn L wééﬁgesn% gsft Fsgssmfe o
preparafaem @)} hydeixddes e Na\m‘saak Irmdq &E@&ieamdw@aﬁmﬁ dﬂs&tc&u qun {beta-

ccnﬁc;a{r%%%g? ?ﬁg}%?o szxggg &)P 8%2% (gzr%(?;h«( @%\fﬂg <.¥ f{ﬁ%giﬁr?\t'ﬁjp" i\ mxadp ss r?a obiain

iron m}ﬁéamr‘bmﬂc@rLyfziﬂes:aﬂ@ﬂaaisnﬁd}mbt;éze& at y-yenfigu mtemn} fmm iran (1.
{is kr%v@fng‘ﬁbf«o“%ﬁ%]%éga% %spg erb gl ] FW@%’Q?LgﬁBM thed io prepare the on
axide- fgasi\rcm @Lg%staﬁn@k ehyiaf. ﬁg‘@ﬁl oe( @i mer ;ktaga)@n tdncksrd@rbete, may
e 0 t hat. as- use erej-n- an er
provent PEHemt LR os DBe ot hearbet 58l Bhffakdimann and M R
Come sswn‘@ztaezrmsaa@dnm @@h;ybam hSartieatpeaHow &S BFodlBg dfe: ean: amaunts,
er _enbod t he |nvent|on there I s ErOV|d

i e Qe PSP e OB B el yhe producton of a
praduclsSen] ablrerdesirvatieve thereof for use in human or
veterinary nmedicine. According to another embodi ment
of the invention, there is provided a conpound of

in orddrofnatian (dn zs@rﬁ«hﬁs@kl%ﬁ&@tﬁuw Al dan BE cepd akl f;@fp harmaceutical, it is
derivative thergof for use in thetreatnent o

ReCeSSERN e RGh WRIFEH SPU HreiP e deHYNE e aetadeR! &Wyr chewp @ high

phosp?@ﬁé |iﬁﬂh;n§3f«\38%2 at.q ERdveh @ CRPLAS She AR AirDE8uE0 Bhis need must
nbodlnent of the invention, there is prov i ded

partcug YopHBIGH T SRt TG 08 FHh or SHATHEE S BPeGeBh Teund fhat i is

>0®4ﬂ§df&ﬁnhﬁ9vi;QHMauﬁQ&ﬂbhm@ﬁo@@h&ﬁmh&mﬂﬁdb@k@ HRYoidIE adsorbent,
actjon, | oss of action, of PGE2 at EP receptors

a.q. *W%W%E“&ﬁﬁ%' &§é Wé{i’rﬁﬁrﬁ%élﬁ‘ﬁﬁﬁat‘@ NEAH ngf&%Jt &ct DERENY @ slabilizer
during €ff @ethMerasDWNEs af saceneund Wfisdiaaubanid )JC@HE}; Amild msthod
har maceut i cal | acceptable derivative thereof.
*‘d”’geéerglﬁg3?tf%w PrihEr “EiBodi ment of the invention
there is provided a nmethod of treating a hunman or
aninal subj ect suffering froma pain, or an
flannator ilnnunologlcal bane, neurodegeneratlve
The 9"“?“%“ eaF E&T‘sé S0ePCUGRT ch PFRSERD O SifpPigEsston o 3 iron(il)-based
msri@%ﬂ Missteht ﬂﬁmt;fatsé‘s@l dosub] egtic-angekiiectidenamunionofiag (o
N gpoung of fomnula (1) or a pharngceuthc [y . n
starchig PLALPE CEPPVALTYES BhErEsT: “ALEOVHh NG'T 0P BRI Rrises the
steps c@nbodi ment of the invention, there is provided the use
of a conpound of fornula (I) or a pharnmaceutically
accept abl e derivative thereof for the manufacture of a
medi canent for the treatnment of a condition which is
nmedi ated by the action, or |oss of action, of PCGE2 at
EP4 receptors. According to another enbodi nent of the
invention there is provided the use of a conpound of
fornula (I) or a pharnaceutlcally acceptable
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renal disorder. The conmpounds of fornmula (1) and their
phar maceutical ly acceptabl e derivatives are

w@oovgemni7zent | y admi ni stered in the form of PCT/EP2007/063832
phar maceuti cal compositions. Such conpositions my
conveniently be presented _for use in conventional
manner in adm xture with onée or nore physiologically
acceptable carriers or diluents. Thus, in another

. aspect of the invention, there is prOV|ded a

3 phaﬁ&a%éuﬁ&aﬂ meimoe‘ﬁmﬂmﬁ@cﬁmﬁmﬁmg sg te@mpbamf lofsall with an
for gl & hhs OV at ;:fE"pQ@[r@@f‘?@ *frdcﬁi .y ageeRtabl ﬁd §, between 6.5 and
derivative t}fer eof adapt ed useé 1 n human
vet &bi pmafgjaiphediccinie, Wiile it is possible for t he
conpounds of formula (1) or a pharnaceutically
acceprabbeodeny vigrive tratenedpdt aoinbelubld mpriosydrtd eds starch,
t he raw, .90 tokde "
phar naceﬁ??‘gcﬂgﬁaf%gr hu?ig“?l g%&f '?’l?g%%r r'n“fl §t16%2§ OF %ﬁb Pomplete
present Mi¥iH@nt i on conprise the conpounds of for rrul a
(1) or a pharmaceutically acceptable derivative
t hepestiinn it heeluptisionedvie pirettaceepicabiiesienry isar. safter the

Ol Gii et Snd NetSEion, and . %g«% ARALYIL Btk DAL APEULIE: berors

i ngre &dients.The cartier(s) st accept abl e" i n
t WergEyse ohihersit m%ge%mmjamu ble with the ot her

_ingredients of the formulation and not deleterious to

i} t helsplggipirenrediidiebrmethn cntandiyevasied R de it waéer;

_invention provides a pharnmaceutical conposition

i1} conPrsTHigs BedoRpoiiie of- ﬁ(‘a’ﬁﬁjléﬂil) or a

_ . pharmaceutically acceptable derivative thereof and a

v} phafHfiisba e Fear S ntvdptaie dierelr or dil uent
therefor. The fornul ations include those suitable for

v} or aﬂﬁdw%@éﬁﬁ% P CEFREMI RS UDB R HABTHETE agd spyinder.
i njection or by depot tablet, intradermal,

intrathecal, intranuscul ar“e.g. by depot and
i stepliNE %\éﬁ@&%ﬁéoit;%f@%%c%n MJEi%{W@&L* &;b@&usu*déo‘ége% e?Faﬂ o nucleation
buccal and subl i ngual dm ni stration although the

and ﬂ“%@t rEgiPtaEe ot Wt}’t*ej%‘é’j}dfﬁ Epdrgdapie revledivanpre ber@wmed in
senSOBAIG Qe cghaorder 8t E@R H. 8E 1R @Rtonyd P& may be added after
fornul ati ons may conveni éntly be presentéd in unit
the “u‘d%@@eaf%@ﬂ%‘héﬁ%ﬁﬂﬁfémﬁﬁeﬁﬁf’ edingytodhiy et thepRoddtation of
the &aiWE?J; | ckBoME: i p?&%n@é thrQhe Qﬂéﬁﬂtﬁ@@yfam%fa@{ ;ﬁ%@% ¥ starch. The
t hods disclosed in 'Renm ngton - Sci ence and
fﬂSOiuhM« é_@fi{%?éd%e}fg Pt e FUded bpsere et pbﬁymfg‘gzcyp|q¢§@1et o during the
oreci ;‘mV?f;J‘xrlz' BB EHIW hKT B8RO0 - A0ds T £l -eHhensss kRebeldhation is
met hods i ncl ude the step of br|ng|ng into
‘b‘“@%som ation the conpound of formula (1) or a
phar maceutical ly accept abl e acid addition salt thereof
‘active ingredient”) with the carrier which
?""&“**“CC w819 FaHeeys 6RkEYT Oitrellihseiebsoryd Kneadiianisbagen presence of
;rxeseeer@roatshe,cs‘[@r&el@gmn%a!&s%n@r%%sg ﬁ séﬂm EORh Y8R then
I nti rrately bringing into assocCiation the active
siddad, |§ﬁgﬁe’6?9erﬁf hwdﬁfh»‘ml Yuhd pEmbpergeoredife bprbghvdrgedis added anly
afier hz§QL ' Qgsv%éﬁﬁé 8F SocR ROL R @aNd: the QA '1(3 BeLERS AR ﬁhé 3R NGsion of
product into the desi reci forrulation, Formul ati ons
the i mfb‘ﬁnﬁtﬁ?ébé@fee’ent i nvention suitable for oral
adm nistration may be presented as discrete units such
as capsul es, cachets or tablets (e.g. chewable tablets
L is befigvagaingl Bwliarciide cpasdidrl ewadmistifapionyiegadmexpeciady, i
has be&QRE@NINRY ?*@ﬁ@fﬁ%%?ﬁ%r H‘«E@Qnt%o%[}lm@immﬁ ACHLEMBbie carbohydrate
I ngredient; as a powd or gran as a solution or
e ks§%§nepa‘é‘ﬁs@*m?ﬁ iCHICES aetrstu s heipdl i broasef onvaguadisus obtained,
liquid; or as an oil-in-water liquid emulsion or a
water-in-oil liquid enmulsion. The active ingredient
may al so be presented as a bolus, electuary or paste.
A tabl et may be made by conpression or noul di ng,
optionally with one or nore accessory ingredients.
Con'pr essed tabl ets may be prepar ed by conpr essing in a
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fornmul ated so as to provide slow or controlled rel ease
of the active ingredient therein. Fornulations for
w@asesnteral adm nistration include agqueous andpPCT/EP2007/063832
non- aqueous sterile injection solutions which may
contain anti-oxidants, buffers, bacteriostats and
sol utes whi ch render the fofnul ation isotonic with the
bl ood of the intended recipient; and aqueous and
non- aqueous sterile suspensions which may include
preferaiis plerdi Nge agailig andotite ekanking atgem siabifhed by adding a sclubls
carbor{BLIVIARL ANSITBX. 901 A2 E04 Bk DL dose or
tai ners 483l ed anpoul es and
V|als, and may be stored in a freeze dri ed
(l'yophilised) condition requiring only the addition of
Tha ir(a*’g%t; enit|nesy ilglimdf'tﬁ‘)ar, et wbotiienaal &, ron(ll) sulfate, preferably the
- EDJBCL 10D Q Y U on of
ron 4% ERPLNAME™D i S TR FhFiof 1R5flort B, MRS s agior
”Nbewbmepaﬁedp$MGﬁusﬁew&hexpbmueﬁerdgﬁaﬁw$@edanﬂaﬁ@bket@smﬁan
The ao (ﬂjﬁe{: srlcfténqit p,{ﬁﬁvi ﬁtﬂﬁsl@( h%e(S%E[AJQ%dm g{ﬂy&ﬁw& 7, a 20 o about 30
vﬁ%ﬂ%s@ppns&&bpyﬂmﬁbheﬁhetu@u@%ﬁhaﬁmmenmaguﬁhda&*bem@a weight of the
fron a&?uttﬁ ee(rtabgg% 9% gac} &r,rcpgw EQ&YA 7 hésg%%ﬂ%f ?tFm, \,g? f}\anasbfy about
quwmﬁuccabewnwbegubﬁwa@babtyyrnhGBMdeuim&enges conpr|S|ng
the active ingredient in a flavoured basis such as
Accordgycioke inaadicac A6l dsopotaitdg & ast Bifcamdopas frbh balstion, such as fron
. e hngredient i n [ UCH a8 ey o
atum (d éngﬁhﬁkﬂgﬁﬁnﬁwﬂﬁﬁh%\ rJgagﬁbsetg% mﬁeg%ﬁtémﬁﬁébe.ﬁmmﬁu(ug,
fﬁ&hrcﬁhp@&mﬁs of fornula (1) may al so be fornul ated as
depot preparations. Such |ong acting fornul ati ons may
be adm ni stered by inplantation (for exanple

The beSH 8 HE SREPHEL b Hypl AN ARAIL! Ay BY 2l LAmacHLaL Akl

»arbfmélF)s m&yii beakonsos an@a t«mrmamwmlam m@byMMMrarb preferred. In
dr.ophQ R I &exanpl 0 A .
aetscpna\‘ {h % ? W}TB& %H @e?j Hrﬁ té %hgﬁjtg i\?a‘éci}st?nnbsaef(@% E\ﬂg{d%ﬂg, L 00,
KGO0, spam“:ngwcwl utﬂf@awgrm%m Ves, bésersaEemeprey tampa'se about 20 to
ri Y, S0l ubl e salt, 1o Lhe in [
sboid %S%t‘i' c%gfgr‘r y Q%n?‘t oréd &b bgtfigg%"é@ qlgat’?wﬁg\ hiﬁp%mf‘w‘ﬂu“w
of ;esquGnde ot her agents conventional in the art haV|ng
regard to the type of fornmulation in question, for

The apranpbest hegeceeict abbe afjoecoralivtadnionistinabi ey hereinabove
defined, ”%B‘é‘%%n%;'g&%!&y%ta{?%t@%”é ﬁai Jflg conpounds of formla

conb on"with other therapeutic
The a:@%@%? m%g 5 t?z)gé:’lﬂpmem 02\ '*Lémlfbs'bé Qi tiiughi* @’g‘au;um the pH of the
cel ecoxi b, coxi b, val decoxi b or pgrecoklb,
soiutioB sdduBogygen a@em] R m:ttt(jh@ aganalkgesitics osuchifBsalt to 2 pH batwean
about @E}(rgs et ﬁ[erat\ )P't S d§clflc’h 7 ﬁ‘%rqgg ﬁni}g (13 6 L\ Q:“d B, even maore
In aci n, “nabunet one, ’ napr oxen -or
iﬁ@ﬁwﬁbeukowmiene recept or antagoni sts; DMARD s such as
met hot rexat e; sodi um channel bl ockers, such as
| anotri gi ne; N-type cal ci um channel antagoni sts; NVDA
receptor nodul ators, such as glycine receptor
Starch amyalgoptistisy igabapenthent. pregabal dnodald stebated mixiure thereof,
Starch $RAPIHL g@htgﬁwré%y &g @A‘Un‘?%lo £ esspa %*Q?ﬁ%qg F%? emmhi@ starch may
am'tript'yl 1 ne; neurone st'abi |
be a mitugsy! SPowbe anirrer gl itajptakieh mhl bﬁ‘»t'iorossré.whqfatsﬁ ble starch, e
80 wit g#nlngteaﬁ“ rga'}?a{to QRLA dnc?"}% 9,0 G8ss M ﬁlw@%esz‘i; IELLES embadiment
ago suc ans,
sumat ri pt an, naratrlptan zolnttrlptan eIetrlptan
frovatriptan, alnotriptan or rizatriptan; EPi receptor
| i gands; EP2 receptor |igands; EP3 receptor I|igands;
EP1 ant agoni sts; EP2 antagoni sts and EP ant agoni sts;
cannabanoi d receptor agonists; VRL antagonists. Wen
t he conpounds are used in conbination with other
therapeutlc agents the conpounds nay be adntnlstered
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together wwth a further therapeutic agent or agents.
In a further enbodi ment of the invention there is
w@e@siotga7 a conbi nati on conpri sing an EP4 receptDEP2007/063832
agoni st of fornula (1) or a pharmaceutically
acceptabl e derivative thereqf and paracetanmol. The
conbi nations referred to abdve may conveniently be
presented for use in the formof a pharmaceutica
formul ati on and thus pharmaceutical fornul ations
of the gomplipsi g ﬁu@bwﬁlﬁamteh%as<@eﬁ%medwab@geﬁeogEKhenpwo sd by
NM C ceptable carrier or diluent
Novart & 1§‘RV&”nagggak1§§£éé$§o$ the invention. The
|nd|V|duaI conmponents of such conbi nati ons may be
adm ni stered either sequentially or sinultaneously in
Pref ~‘E§§“€F\P§‘r a‘% e~ m {5‘?1 &‘&%R H&CS% 5%' isfdo‘[:igwr*gt 9‘51§ R0t 30
of *a phar maceut
g of if%?&‘@@pt abbe” ’adlem wtmmeamth@r@of nwrs»ﬂ%ed; Ay ehmrrtbﬁ rtam atveut 10 g of
e )M ec ut|Q 1 active against the
JUHS“?gagjgas“éggpb ,3226 of egggpconpound may differ
fromthat when the compound i s used al one. Appropriate
doses will be readily appreciated by those skilled in
ina p&z&%@?ﬁrénabsﬂ&m Pﬁoﬁﬂb%lmﬂﬁ waté hQ ii‘s@x n&" tRQ.sth%E«ﬁ id Thaintained
provi de od of treat'ing ,anlwd
constagule} ectptb ikbeadnng frdn, apmdfr i; i @wuvmmhfitisr?s*zgrreai Geedixing. By
sirnult }?%mtsfﬁ}t ’a%ﬁ%& tﬁg egﬁqlt%ﬁ tPe ;@CJ 'fi%'bho"f p %}@‘RL AEE} the desired
Sesadni ni st d subj ect
valug. an effectlve annunt of a conpound of fornula (I') or a
pharmaceutically acceptabl e derivative thereof and
paracetanol A proposed daily dosage of conpounds of
mmirgyr 'ﬁ]r‘l ’?‘e enfn tﬂ@' &ae{l&{ n:BC?'MiéLS%I %&AE%_C&F’%,%%-%E;%%&&@ at a
freat nent
ﬂ‘mmbmﬂg m(@ﬂﬁ&t afipwer d@fé dhd}aem‘erc@ pare iCupafdping ab \tb ﬁ. i another
misod Tl GiATK ALONGd ST OB GBLENI B! 00 8 The Tree @ ded
be adni ni st e as” a single or di vi ded
dose for exanple one to four tines per day. The dose
range for adult human beings is generally fromO0.1 to
N i} C Iy ’ e'f r i
8 abse&%@@ﬂ% Say; /%% s %ﬁ%&?ﬂ& dsﬁ%@aﬁﬁg:ﬂ?? et:gg%{ urvgpr & ALY than
hour, waleraBy eitidaq‘s IM@@sb@ebofnmmefetmb\wrsn pt. tEbthOtbmhgm* the
SR d Qable unit doses include 200, 400, 500 and
Su“my%gﬁégﬁﬁgtgﬁg two, three or four tinmes per day. The
preci se anount of the compounds of formula (I)
adninistered to a host, particularly a human patient,
AcroraYMe b he &J@ema; ©SROBS ugie é&%s&%u@?ﬂ Hi e gﬁ%bgwi :Q!v@niz}nucese
However , dose “enpl oyed numnmb
derivativae ramsbe ﬁ@&‘@@ﬁﬁ{p’ﬁ eaage. deadr Jgeﬁeeﬁfmx Hexiipat tﬁteweu"ﬂﬁzheet ulnss,
coliuiofd 86H38,CONdItd N ebag Lerak et AR L) SENEK IbrodiNraterred
rout e o? adn1n|sfrat|on and any possi bl e conbi nat i
41KD“¢héﬁaﬁy@¥hétQW%yﬂheﬂﬁékhgﬁﬁnﬂervemeﬁlbﬂﬁelﬁmeeemﬁkivm glucose
derivathBYEQLA- QN provides a process for preparing the
conpounds of formula (1) and pharnaceutically
accept abl e derivatives thereof. Thus, in one
enbodi nent there is provided a process for preparing a
Acdaﬁd%np,\o%dm@&‘ifcgr Y %F’{Qlli)’ QF «8,Bha mﬁmﬁﬁ“% cal! é;y a ueete deu ative,
accept abl e derivative t ereof roces
sdded peger iignay edapakmd Sop dberhi ad\f( M*e}zew#‘éer AL ‘m ebm* ‘%f‘ based
un the R%xeh‘%‘ﬂ‘ JB5ph hdle %Bgorx A S8, %?vf ﬂb%gs 1 ~EQ¢“?JJ @L (“zL%a SUBIOSS
dRrep resents a suitabl e a‘k ester protecti
Ufﬂﬁmgrﬁ@ﬁ”DSMEh”@@“@@h@Wﬁ%%mtéﬁhyl or benzyl group, Mﬁth
an aqueous acid, and optionally thereafter formng a
pharnaceutically accept abl e derivative of the conmpound
so fornmed. A suitable acid is 2N hydrochl oric acid.
The above-nenti oned reaction involving a conpound of
formula (11) and an acid nmay be conveniently carried
out in a solvent such as acetic acid, at an el evated
tenperature for exanple 9CDC In a further enbodlnent



preparing a conpound of forrmula (1) or a
phar maceutical ly acceptabl e derivative thereof, which
wW@L@SAsI4TONPri ses reacting a conpound of for nedBEP100)/063832
wherein, RL, R2, R3, R4, R5, m n and X are as defined
in formula (1) and R represents a sui tabl e al kyl ester
protecting group, such as a methyl, ethyl or benzyl
group, with a base and optionally thereafter forni ng a
phar maceuti cal |y acceptabl e derivative of the conpound
so forned. Sui tabl e bases include sodi um hydroxi de and
I'ithium hydroxi de. The abovenenti oned reaction
Accordingviel 10e mityss v o @rsciiliptaanida e as elapaly "oy lsowednident lopst ong
carried out in a solvent or a mxture of solvents,
such as net hanol /water, ethanol/water or
1, 4-di oxane/water. The reaction may be perforned at
anbi ent or an el evated tenperature. Conpounds of
ceordin rs I s e:.r { Wiaie W) bg Y APt atic
Accord b ey g hERRERR b Ble Nl TBd 0. by decantaton.
fittrat UM@W@I‘W\ aRn, Refer@@y M deRsain. mandhsx arsehas ded i weshing is
perfors JJ.‘E f\WM&?{PK e %ﬂdasu mm %%%%Er? 9‘5 Sf\ué}ﬁ(aigl € xaelf%%ﬂ CHAT water
ctlng group ch a net h 5 g
wmbmg? @0@ of M@owﬁmwf rf bf\hfﬁif‘é?n(w‘is)h rmaymbﬁ u@bﬁﬁaﬂnééefmwi% 8
w G ,
,:\a:ahec‘fcgﬁﬁlo&%%?seéﬁkﬁe}%% rBé‘%% tgs)’%ﬁgg é;fng%egﬁ#sgggg% ?xl m%gxe unii the level
of iy :mﬁi% &@Wﬁmraﬁﬁ inogropyle)s. fiLqm aéewhyb@“ambdcl mlfmfcﬁey“ Pre?e?abiy
2 05 URACEIOULAS IR LEAGH 9 LARAMERLEIhY (BBLILAhe water or
vent ghl'or orst han th or
washingd splolien as bemegvesubll dscariitenhyliagione, cantrifugaticanbireimrably by
VY o | SN2 enpes, r 'y, compounds of
deMﬁﬁ%%p'bﬁ¥g%?ﬁjghgp§bgg§b éf@gégeggﬁ$é§npounds of formul a
(C) by a two-step procedure which entails first
. converting a corrpound of formula:(C to an acid
e prGRlPL G, 1Ll SriBa GP0Y %P';?%A;%u@cé?ﬁ&‘é@%; et feoalding ssm the
2 teagent "such as thio
wspw@hﬁoﬁfdéﬁ-omm@awy’e thrr @Kfﬁmeaimawm EMoLoE oelxwat’fe“@f 3“08;3?7&?
umorb&r@trm rad H{ﬁs 10 9RS L p&]ﬂlé }ﬂr’ié‘%}@gp riz?%%n?x%reotwﬁembiy about 1

SUb- St o chi onstric guantity o yI for mant de
e re fi"t o‘f 3 g‘) 0 J} ;j l:‘: 314
e R s %é%%%%@??%%ﬁ%ﬁ“ﬁ @ﬂ% il %‘ra@ﬂs@@ﬂ bl
valua igihgderactidhionl Brd @e’.$s treated with a conpound of
formula (D), typically in a solvent, such as
The sugpeisicoT oRe e Jpie trhersperaseice soitble deamEydrie ks dsrein above
defin @:PW | di,ne:0re L L” Qt%!?%é]%{n {10 p%ﬂgrrﬁéd %g%? a?nlqueﬂusggﬁ\ﬁ%s}eq zoluble
er at ure. “Conpou are commrerci a
cmbf‘hmﬁ;aiiel &bltes o @iuh%gy eyl éﬁgﬁarﬁe‘dﬁdp‘ﬁ im0 c oittRarsee, witeh the pwmm fate is
E.%ugp%kla,ods known in the art. For exanple, ethyl (4-
am nophenyl )acetate is avail abl e from Lancaster
in sten PANERBS S s IPOHRIS J%t‘ formla (€ may be
convenlently obt ai ne y treating a conpound of
formula (B) with base, such as |ithium hydroxide. The
reacti on nmay be conveniently carried out in a mxture
in step Oy, SRIVERLSivSHEY RS daidks sg %@nﬁf{;g@k@m d@ad; at, oﬁ@b?v@mu -
or’ elevated t enpérat ure, gr exa ounds
hydroxghefihatid ey, *'3m§9 sisehebeaihae. @yetw AL iﬂﬁ@mac ggm@ﬁ@f oF
porrbm‘%fsorg %‘Iﬂ»ﬂfﬂ%&a%tﬁ BreRENZHLALI DA APBN EroBHEH 480 E | & ethanot.
benzyl halid e reaction is convenlently carried
i one OMbodimhedt SOhY SR SUER @%\Pﬁg@t’ah&!)r{)@“ﬁ@@ﬂs ae, bR sUbe\A o ot
presence of a base, such as potassium carbonate and at
aried, eapiicd AETERIY SVt ed tenperature, for exanple
6Q0C. Conpounds of fornmula (A) are commercially
avai l abl e or may be prepared in accordance with
nmet hods known in the art. For exanple, 2-chloro-5-
hydr oxybenzoic acid is available from Apin Chem cal s
Ltd., UK Conpounds of forrmula (I1) where X represents
NH may al so be prepared according to Schenme 2 bel ow
Scheme 2 wherein, Rl, R2, R3, R4, R5, mand n are as

I L 1_...__|_ 7 _.__l [r—
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represents a suitable alkyl ester protecting group,
such as a nethyl, ethyl or benzyl group Conpounds of
wo ooostober4111) may be obtained by treating a cor@DEPDODH63832

formula (G with a benzylating agent, such as a benzyl

hal i de. The reaction is cpgyenlently carried out in a

sol vent, such as dinethylf Fram de, in the presence of

a base, such as potassium carbonate and at anbi ent or

el evated tenperature. Alternatively, conpounds of
Optiongibyraniwr@e( $iEp {‘rmy'ame‘bmraimezémbwftiﬁeamm o leonpauhd p@f"cphat“
adse ,lpr{ BULR - by «a\M L Rnan.ahd §h}§g‘ﬁ?tm'n :n mgg;r%ﬁn QBP}]% By, or fluidiz

educi ng agent such as cet oxy bor oRydf i de
spray ﬁaﬁdc ‘ﬁea@r@}@j e@m ir\gfu;:hr fasdi mfmﬂe@f dryet}hamef wr:iueci Uesj spray doyving
is ;:»m%‘?%‘ %94% &w hger&ach ion 4 %hté/ Q’J:L‘%?l%}b 8%5! L ga%ﬂ& a well
W or" an tEnper at Ut e,

ur at‘au,adetﬁ ai**eyrt |%Ee‘»vmamj tdyzv»%of sarpccisd, w”scm:h; aastaat@efqrc*imt dachet filling,
Wi‘ihouiqggpsggng%{%ﬁ& 9 r‘ryg %sy T@ J%’egge ﬁbk%nn\e?mgcy e of %?g%g%cwwg
or paclpowder and acetic acid in a solvent, such as ethanol.

The reaction is typically carried out at el evated
Accordirgnipenatroestiorn, @mere)é@nm»ejeg@@“mmﬁmunmxi’&f@ﬁurfr@rmirw‘§Es§ hased
QO -F)‘ it Laln & uou 3 '( E Y
ad.\‘ozbtgv\% ; séﬁﬁp@ﬁ; g\ge\, lTr gﬁ\?}]gc,ﬁ"uﬂgg ¥ Rq?mr g:t a L gép@ 9{ ?zs R&e@&a* 0¥S
descricednpbami of Sorms wrhE) ctropdarsas sthocH| ipvlaide; ?%*éhmrsduss by spray

e ani LY. ieved by treating a conpound of
dning ?%?h\r{rﬁ?éaae{gé%y\?\n@?ﬁ a reagent such as thionyl chloride or
Surpristygid, Yl heh bosi deurat trabibiveiited orede kavatdedng énpeitaiiene danadly and
eniien WL Wi t L Ghi trd t of ,
mmsmgqu%% t;ﬁ%&?a%m J‘Qgi asa—mﬂi?\tos tfrq\e%%%»ggf&%# gt.ésqggg deﬁﬁ)eéﬁgptnh ch s§/ suitable
for direet/sa@bﬁmi&mrmd,bewa‘abrh,}egreassiareyi,ioaf‘m{):a popukidi stillation
with toluene, the crude acid chI ori de is treated with

ey 3@}9&;1&6\%3%? g'ftd{jgsr n{ilwzﬁé )rla\:ﬁ«n g %8?8*\0%\?/ gwgg;gm{ii hased
phoepm hagsh@iris @lmneaberj i—\rql e;t; imyﬂmgw onemuan@xabseanm @rﬁzgc@n dioxides,

far &>38?§\rh1§?‘é’g‘allt~i%¢“%\% ”‘ﬁBﬁ”e“ %‘gpﬁ‘a‘;?f‘ %38%‘? é‘pﬁ“af‘%e”d’a?‘ﬁ“ .- during step vi)
as her€ adbh@adeeryd h met hods known in the art. For exanple,
2-chl oro-5-nitrobenzoic acid is avail able from Apoll o
Sci entific. Conpounds of fornula (Il1) where X
resents O may al so be prepared according to Sche
Fuﬁhergn B BCERHER sst%éfp@( n*f F@fr‘o;@:z R§’§E Rﬁ*””R‘b” AR uﬁ raxing,
granui@ihg, ascdldaned dna/dronpibay (o papshiBid eREG@BERL M@ be done, with
SU|tabIe al kyl ester protecting group, such as a
”‘}M“%f’ﬁ?}iﬂy S "8t benzyl group Corrpounds of formul a

T ‘)%ga% be oﬁt ai.ned b ghreatl ng a conpound of formul a

i ‘“"“(P?) j Th Pensy FHeD ﬁ\ﬁj -ay ”“nijm’%ﬂ%h‘*fé* @”ac‘bﬁhws Hi g, v

granulsiing meqewden hSicE RV ﬁﬂtﬁzﬁé W)k eRE! iedt adt dxﬂ?ﬁ"ﬁ@@b%ei% Jfrom a
such di et hyI formamde, in theg)r esence of a base

Dinder siﬁéﬁiaé"ﬁoﬁt SSSERTEE 66??8%%%%“ ANaSRiEE AT ENT 68 Sdfavdred

iy notieﬁp%zﬁtcufm @ompwwﬁmaf tHeobratkas &K} WBGrRRIsebtRd: REh Vil of
reating mpound of formula ( with a reagent

tabieti gl it GOOUTr i ERPBRE e’ (1 RS VERE S StctieRgl of the granuiate

oblalnd |s§f§‘§?f @UEH&éﬁﬁvtaﬂda ated iedeathil efddiheredOle of m z~\ iplert
nmpl e -780C to oundsggzgﬁfor mul 3) (J), may b ciee

€ N)"“Sﬁfﬁ‘é?uﬁé‘&@f?&mﬁé‘bﬁtf&%f ?d?§f”ﬂb‘ﬁ F EPRBERN(E FRBER F ok éﬁﬁ"f* eot.
procedure which entails first converting a conmpound of
formula (1) to an acid chloride. This is conveniently
achi eved by treating a conpound of fornula (1) with a
reagent such as thionyl chloride or oxalyl chloride at

Formuliisient or el evat ed tenperature and with or without a
sub-stoichionetric quantity of dinmethylformam de.
After renoval of excess reagent by evaporation and, if



necessary, azeotropic distillation with tol uene, the
crude acid chloride is treated with a conpound of
wo ooostober41 D), typically in a solvent, such as PCI/EP2007/063832

di chl oronet hane, in the presence of a base, such as

pyridine or triethylam ne, gnd at anbient or elevated

tenperature. Conpounds of formula (1) may be obtained

by treating a conpound of fornmula (H with an

organonetal lic reagent, such as n-butyllithium

fol | owed by solid carbon dioxide. The reaction may be
fis k-;%%?“@l' § %jbg & I:E?fgm lftf Bu Rafs hs\%Janﬂt«pmﬁM%h% aﬁs‘w ¢ ush hess. Such

Fr an, €. g.

a Liuwtmms@@)wasﬁéﬁ @ﬁb}xefmt Tftaénmuereatrun *in@m)owsndsxofmfrmgmrb‘agou wie in
form ¢ gg‘)afﬁgsghg@mvag ﬁﬂ)&lsfl%»ga\ég \lr%y ealc‘%?sﬂ;gxgtﬁec@ﬁ%&%@ggiﬁ%ﬁgecEar i
iron oddeshbor @ 2e fibitor 68 Dowde netd&ydimy}bm ehelckishavai dratsnesven be
iﬂhaiat%ﬁ \%ﬁégzg%apggr&‘?%u%ohggn eqltgw'o‘{\%n o*dé@ng &%) n'g(\llmu?‘ a%zﬁ’é& dosage
thersceXampiies: shsswnpwaafprtep:aegamﬁm pbér Tnmﬁem{rm@bwaipes*im corfaiting an
is‘ura{iiigw@*td H&g %ta eﬁr%tn‘gﬁﬁ‘l?{?gwgérsﬁ f“é“r Jw%te ec? to the patients, In
particufar e@assatiumvaf“mmitemtreﬁ&mmﬁ ayn hpthsnediessarily have

been prepared fromthe batchreferred to unless

expressly indicated. The internediates for the
it ord@’r &pabaﬁ an iaf: bhe?esexannl@@ p’ﬁ@smeta, aeﬁesaaréff‘@f{,dﬁ@va flable as

g red I a AB]gat.camr‘cief.ﬁr to un‘{ .
“’"‘““‘%‘s{ﬁ‘%“é sty* rﬁ*&‘dm &f ¥ ABBTEVICEY T ohs DERSBich o?%ﬁ@tﬁﬁ?&‘wm

whiich BMAF&M&( raammmydieamﬂq)iwmiae&miea Dbttty [T ?mmﬂ &yrmutstic

mnhmaé\é sgfﬂg{m H@QX % gwa%z?eif s @4 mg&{%fn}f?%dus%c Rk !¥ei filling. Howeaver

i mehnmhowmirhw MEsSaspechs qs;@amwm&adm\@m@my JVIDAR adsarbent.

Theref aI y.t;?t’ 333'%5 Au g?wrgteﬁam: ’Ut‘j“i\)émdg_l éJ%luH%E' ﬁ%‘ﬁ‘dt}%{‘g i inform of

8 pewmt E@ﬁit zisssc;iu&Gﬁsu’mu«ﬁ&&*r&ﬁﬁh@Gi'}:QMQQMMgS:ﬁ,{i defdcdMBoceding conditinns

00 G adi en unp

auring R e TS O05 et Do of Sih PRt 200 L Bt o
Agi |l ent 1100 Degasser Agilent 1100 Oven Agilent 1100

oue o R0 b SR G B SRS M OTRAEh B0 MLE! S D e

low ¢ ;H?mgy @Eﬁsdh&h&@lmﬁj&%f 2ds %u@ﬂﬁw\@ﬁ@iv\ﬂrﬁtgr SaiMiss by Xeed to take

rsion Col umThe c r!p used is a Waters . o

such CRETZHLTS &-Ehal i arfST DAY 8P AR GIF e BSIA ' Gongh amount o

them ey siat Im&ﬁ?yrepb“aﬁ@ ipak tricehiews baRideS a3pmspbalev ald@bents in a

formulation which could improve patience compliance, for example in case of eiderly or
pediainio patients. A fermutation In form of a powder could improve patience compliancs in
comparison 1o the phosphate adsorbenis commercially available, since the powder could be
diited i watsr and then permit to take higher doses of phosphate adsorbent with a low

amount of fguid.

Surprisingly the inveniors of the prasert invention were able to prepare an on oxides
containing phosphate adsorbent i form of a non-dusty and free-flowing powder without the
use of excipients while maintaining the high phosphate binding capacity of the compound,
That powder can easily be manipulated, e.q. during processing or packaging. For example

that powdsr can be sasily filled, s.g. mechanicaily flied, infe sachets or stick packs.



A : Aqueous solvent = Water + 0.05% Formic Acid B :
Organic solvent = Acetonitrile + 0.05% Formc Acid
wokdosoti74The above nethod has a flow rate of 3pdT/RP2U87/063832

The injection volune for the generic nmethod is 5ul

The colum tenperature is 30deg The UV detection

range is from 220 to 330nm'Al'l retention tinmes are

measured in mnutes. LC/MS - 2 mnute nmethod: Hardware

Waters Acquity Binary Sol vent Manager Waters Acquity

Sanpl e Manager Waters Acquity PDA V\aters ZQ Mass
The ;\rggs'ﬁte ﬂgg é\f%ﬁ%@.a§§§%€r§{6@ '\?ﬁv\g%gw g“re?éeﬁ%gg\gﬁm aimost dust-
free ar wﬁéhsn o de HCol inrsadicgaic tyisd&dF&Lﬂ«BE@ @L& rhaiatiy !Zieﬁ: mm x

50mm Col um oven set to 40 degrees centigrade Solvents

A:. Agqueous solvent = Water 0.1 % Formc Acid + 10nM
,L\c:,c:mfwgmni’wna)rAsm%aita@er mhgzmicevi‘snl vantm«#iidv’e@\rhev&m@rtm refars 1o
sharm '\@u5‘“EObCQ F%E}g]hmt ﬁkgmﬂé&@§or 105 pthg% ﬁé rbent, e.g. the
contairsel ﬁélermgassdximifeenstmmm@h mmmm;sm I njection technl que:

Partial |oop overfill Wak Wash: 500m Strong Wash:

500m UV detection: 220 to 330 nm UV sanpling rate: 40
Fharmpoiuits peampsséﬁmnd Mmm@ntw a:hge;méﬁasnt on200 azrm“dkﬁc; oany
conve % nnLng FE sgecondn sgan Wlt Y a 0.1 secoig ir iates
CONVETLIRER delay®’ mfunction: > Efect Fos Bf‘&y wi bR %‘S Hé’é’ S

capstisw &t«ﬂhﬁﬂgb@}(q‘oc@,‘% [ mzie*ﬁmmumdi@so@ﬂdeﬁ@ﬁiseadeqwﬁe dosing systemns,

.., ”?X\?A“ﬂl@% ”Raﬂ (Nl\}ﬁhiNgR éf %?r&sfifgr% ér%g {s fr{agl?g Etj%gagog’ uk **u@i\z coated

tabletsspect ronmet er. Chemi cal shi fts are expr essed in parts
per mllion (ppm d units). Coupling constants (J) are
FPharmacewgngit @ngfoshiens a a(dniz)w 0 tSpN»tuNeanpatdve&!m bdesoniibed as semi

; saRparent L ﬁ ared ted S .S .. "
solid @Si ih él’) m{d (, {U)BI r:é %{; ,,,& ¥ 6] % mgaiuc(ﬁ?g? il;(é;t rex&ﬁ har, Tast
disperdietp dbdmied eutare bhl cdtswéitﬂ@ubi«e i fdrpd, eﬂﬁ)ﬁwam(smmga\ ﬁ&)@@t@ or adible

urification Techniques Purification of

=8 ﬁ‘ﬂ%ed(cg&%ﬁ%gr%gﬁﬁi’)’ be carried out by conventi onal

nmet hods such as chronat ogr aphy and/or

"’Fﬁf”r&ﬁﬁ%ﬁg@ al |1 sat |£9n usi nrgm u % % r? a ﬁ
grapht Y HEaS i é g %W%P% FBRECEGPEBhy
fI ash chr onat ogr aphy, HPLC (high performance liquid
0

ina {)t“‘“n ezrtgma*P E¥'[ 3F tgﬂ nvention, the pharmaceautical composition s pregarad in
the form of a powder or & granuated product (Le. granulated powder or ganulates), which is
optionally filled Into powder containers such as bottle, capsuie, sachet ar stick pack.
Oplionally such a sachal or stick pack js supplied with a child resistant easy opening feature.
A lubricani, as defned herginbelow, may be added, Tor sxample i case the phogphals
adsorbent of the invention, €.q. as preparad gccording to the manuwfaclure process defined

nereinabove, s filled into @ capsule.

The granuinied product may be prepared by dry granudation, e.g. roller compacdion, or wet
granulation, Tor exampie in a fluld bed or high shear mixer, The granuiation may be dong iy
prassnce of a binder, e.g. MCC, i order o improve the mechanical stability of the granulate,

The granulates may be filled than into e.g. botlles, capsules, sachets or stick packs. In one

embodimant of the nvention such filling can be performed by automatically working systems.



(supercritical fluid chromatography), SCX (strong
cati on exchange chromat ography) and MDAP (nass
walzoosotEdr aut opr eparati on). The term "Bi ot age" P@iEP2007/063832
used herein refers to commercially avail able pre
packed silica gel cartrldg3m Mass Directed Auto
Preparati on (MDAP) Col um ters Atlantis: 19mm x
100mm (smal | scal e); and 30nm x 100mm (| arge scal e).
Stationary phase particle size, 5mm Solvents A
The sspjefad s ols BRenTa=COdBia hep@nagg FoSnind tack ¢ BomGlganité o 5 g
£ e WS Acetonitrile + 0.1 % Form c Acid Make up
@ {ﬁpk eﬁ%dvﬁkbthanol . Water 80:20 Needle rinse sol vent
= thhanol Met hodsFi ve net hods were used dependlng on

The pt wn‘%a@@a Mt 33*%' yigi% ‘an{h}: gq\ﬂtr}i g&gggj]! égﬁ%dwcgwupd\ 03%\5 A)Lg(ft. . such

as sy a(t*;}? Gt_ang@trmﬂﬂ‘@ S@@E@el{x@z 2 = 15-55% B (3)
Large/ Smal | Scale 2.2-2.9 = 30-85%B (4) Large/ Snal |
Scale 2.9-3.6 = 50-99% B Runtine, 13.5 m nutes,
B anotenprisdngerd 04 it e nge adherm‘zafma&de@m cmyﬂ;mt@észﬁ of thatirevesntion

may 'c;(%%nlfmn r!g#ﬁihégggk{ :S,e r%g»'l ig\%éh ’éo/&% %D - h ;3‘:) gbéﬂt)(} or PEG

4300 Mmmwessgmcmn‘pmgsa mgp@ﬁmnmitmarg;rEaelmentiiifvm%ovsﬁmwmya @ adsorbant,

o2 G E b MR A PR ErE A PR R

Scal e). Exanpl es Internediate 1:
ccordid Gl ar.onhenyl st A form
,«mcm{}ém fgrl A %hegﬁgw joaid @lv]ﬂy !mzht;cﬁzgret;:g:?ars %u%{,itu%s ﬁpmpc%smm 5 in form of
a tableR- ol totior Eémydbsbbgybmemf HEreni(E00, MgLbR@enniiln) cdating of the
it RN L RS wer e added pot assi um carbonate ( 1 .0 g,
tablet E%b‘héggrlﬁg}k%% eq) and 3- chl orobenzyl brom de (0.8 m,

6.1 nmol, 2.1 eq). The mxture was heat ed at 6CI)C for

The i“gf’h‘“r‘ogé%{ utog CE: gbé nga K ?rtg‘fiy\,g?%ﬁ%t s UE’C% i}%;ﬁvdwrbem
as 3 pmé)ww{ﬁaametxmfame»u‘(m@wtm;mq L,@:zgaam c layer dried and

evaporated in vacuo. The residue was purified by

col utm chr omat ogr aphy (Bi otage SP4, 100 g silica

in anmc‘sg% glq]g}(fi ﬁeHI 5{' %g\%\t, 1y egn gw tgé hy 5**| pzxaege%t %v(mpr“?ecfpaé nf ’i?L pure
powdeMbe( ESewdr zf 4@1piidvbkiie {dS210HbE w35E IBiant, b dIMR wat P suitable

cxbw!@%ﬁag%@z aj 8!§‘§r§9b{§9§£eg53%]§3n38&%%%5%r fb’l’ﬁé 3&'{]6 %w "Qbﬂ)lGEu(b"ﬁ‘“aﬂt

and mikinteethpedi.ate 2
2- Chl or o-5-{[ (3-chl orophenyl ) net hyl ] oxy} benzoic acid A
sol ution of (3-chlorophenyl)nethyl 2-chloro-5-{[(3-
fry yet ehxbibmzoqahbmym‘,znishhw“] Mxy}timanﬁﬁ}ataeu o @bﬂgxeb&ﬁcmf‘}aihﬂﬂ of the
Loxan 3 SRS ~ga_at ed wi t o
aranu b ek O e Tt b rhyar drey L AR ny g SR "o outer
phase” EqT)h& i Jhasu bt tm;mmtmm cm?as*midxitabedu a&dmamz 12 inventiors may
er.at. f. our sol vent ) o e o i
m*mm@ gpourm % ® & 8&58 rl:! a?%ét ?% ngrsgsl%g%lva n(f fgf}%tfgif;a,abmacg
a f:xm( 5@a;m }msantzliwva:s hr&dew t“EiE’neeisthet’r pladk06f o) phafinecagued usmposition
Lay was _then acidified w p 2M ) ,
accordingd the mvertion may cmrmne,e di ieast ong excipient selegted from g flow agent, a
fubricant, a filler, @ disintegrant and mixture thereof, Freferably the outer phase comprisss

a fiow agent, a lubricant, and optionally a filler and/or disintegrant.

The pharmaceutical compositions according to the present Invention may comprise a fliler 1o

provide processabiiity.



HCl the extracted wth ether (2x1 50 m). Organic
| ayers conbi ned, washed with brine, dried and
weyaporeted in vacuo to afford the title produedT/EB2087/063832
white solid (600 ng). M5 (ES-) mz 295 [MH (G 4H10
35C1 2CB) . 1H NMR (400MHz, .c/6- DMBO) 5.1 7 (2H,s),
7.1 7-7.20 ( 1H m, 7. 38-7753 (6H M, 13.4 ( 1H, s).
Intermediate 3 : Ethyl
(4-am no- 3-chl or ophenyl ) acet at eN- chl or osucci ni m de (
leq, 7.45g, 55.8mmopl) was added to a solution of et hyl
usww@{%%@hﬁ ?’n&»ﬂrxlqg'thﬁ%f l 2«‘(}' n?’{&h!n f«‘%rm seeutinal
? reacti aft
Scle Wf‘f‘emférmiuﬂ"é@‘"murfdefm\ ﬁn@@h,ﬂqf@v isstrmnﬁﬁesp “!Fh:e Feﬁc\:ta ennciude
era , W 1.0 L GANCoren
m;wsmf{" X mggéfﬂﬁﬁ@uge ndgé ao‘@@{jr%gs ;&ﬁ Q%e%) ?{Pé}ﬂ?gg%g%a starch,
&.q., ﬁwﬁpoﬁa@@ﬂ t{loideymnessitio ngewaudarkwbrbmm Oidsph@s S ghotassium
picar bc}%‘tes Q\gggmfg{e/«é{bugdtehagfzui Al QQ%S igsfp@%tﬁggedsgagﬁ.%gﬁyd FOUS, sugars
sediunpraséivict, was efivtied dsirag, aefS-Vm B0 % agmaedli mmmﬂﬁ stalfing  celitiose,

ni.t [ I 120 oI t
pf@ﬂ@iﬁ?%%qf Oraué?acﬁz'nga}{\%h?wed Aﬁ@ gr’ ag’t""’ Oo%y ?rreé ngf :’%’? Ets superior
disirtefpatich ane rengosdsine dregrdisey aponat gdiite cﬁwermssmn@ei yz;nai&d """

Cem.}st(%%_krgh e QOQB?M{W;?» gé_ﬁ%r eg’ébrﬁdém‘ﬂ)g a(?zlmllhs g!dm»:mai filleers,

2.g., o0, 0%@)3!@52@2@ S(cBHard partdulblly 2)sefi8. Bii¢i@bly $if, filler is
(2k 4.14 (2H, t , J 12), 6.71 ( 1 H d, J
m“'m"éf"é%g ‘gﬂﬁ‘g’( 1H, dd, J 13.3, 3 3.2), 7.1 9 ( 1H, d, J
3.2). Interrredl ate 4 : Ethyl

The § iEQ n% 5 esﬁ?/@r Erefmgrf 6m tpeﬁighé%g E 8&’h>;zly ]b§ﬁ$%8§ B‘h Wﬁ wenght of
the pwememm Sotgutsiion, meferahi y 20 10 40 wi%, more preferably abouwt 30 wi
2-chl oro-5-{[ (3-chl orophenyl ) net hyl ] oxy}benzoi c acid
(230 ng, 0.77 nmol) in dichloronethane (3 n) was
The phrreatsetcaictimpbiitiplef e rethydambp opebimdido thbfdllowing classes of
‘eet hyl car bodi i m de hydrochl oride ( 178 ng, 0.93 mol,
% eq) and stirred at roomtenperature for 30
a}  weldknotve Sabi&irgotutiten(aaf. hethypropyimsthyicstiviose starch, “anh pregeta~
it (A= AN NO- or gphenyl ) ac tawe R
inizea (SRR R0 Gl SPORE: RAMET Surb il Biiaes dnde ErBomethyt-
callulagees Lmhéihy‘igei Mostur gotheatietraitiondO€ auesntught . h\a@w@omay oe:iu;cmo
st was sti.l | resent nothe
ethylcy W”f"z ?%’%hﬁyi&‘é% oY “ﬂy?? Ppuns éF‘HV c%?‘@bobﬁ““?w“czl%h 8. ricro-
oryst aihyﬁr@iglm&er e }\mn,@&aﬁded haﬂdo’hﬁein% Ki’z&ftﬁn@%atfﬁﬂnmni the binder
QC for e mxture was ...
consisGPLial aEn i CHISROVRTRAE 88 HL et vilbort E@eﬁeﬂ-&fﬁf
nxd*oymzr)s ;m«be} ylcajiess: lsepar atced camdipkhe aqueous | ayer

e R A0 OB TR 394 LB Sy

absarit na@maaswm s&u%ph&te@ @n&d wapﬁ@ igihted tfﬁe@p?@ésfwmuduttzﬁ&:drr;ﬁé:ﬁs@m na
T , ntaini.ng ..

o cferrghnpﬁgr‘zlm W%ehéb ﬁgr Waép gﬁﬁ@%g&aggv?? i ::m ém ggeotta% weight of the
pharmaeshdueoppedifidred by SCX cartridge eluting with

nmet hanol to afford a further crop of the title

conmpound as a yellow oil (72 ng total). M5 (ES+) niz
b chisd@2rdrME ] o i{é@{%‘@eﬁﬁf&@li@h@&)fross%k%ﬁsé@&%ﬂ; vi ne hyiw cailulose
oo L6 DVBOL d 1,20 (3H t . I 7.2), 3 72 (2H 4,10
gumscetx ‘2“1‘515“5& ’Seﬂfbff\:}\zyi :GS%?_-V%}%’%(EQF‘:X(ESYE? S ..zfih glvoolgls:. %rel.f@rlgﬁ:o msfntsm%n-\s are
crospoliobhomngobidreriedisaties:.5 and 6 were prepared in a

simlar manner to ethyl

(3-chloro-4-{[(2-chl oro-5-{[ (3-

chl or ophenyQOret hyl JoxyJphenyQcar bonyl Jam noJphenyQacet

ate, without recovering a second crop fromthe aqueous

phase and with additional purification by silica

chr omat ogr aphy, as appropriate:Internediate 7 : Ethyl

phenyl met hyl (2-fl uoro-4-nitrophenyl) propanedi oat e

Sodl um hydri de (504rTg, 12 6rmo|) was added portionw se

- 1 a1 ' 1 N 1 o I 1 T T 1

excip



was added and stirred under argon. Heated at 1000C for
20 hours. The reaction m xture was cool ed and
w@asosiotizaned bet ween 2N Hydrochloric acid (75nPQT/a8PI07/063832
ethyl acetate (75m ). The aqueous | ayer was extracted
with ethyl acetate (2x 75ni) and the combi ned organics
were evaporated to a yell oWw'oil. Purified by
chromat ography on silica gel eluting with ethyl
acetate/hexane ( 1 :4) to give the title conpound as a
The disietehowt olay b(eg;a Bayised OBl 3)b<“ L CaMSabRE=E 0o, BNrably abaut §
np r *a‘t 16 hygm ¥ EaoRU Y ™
and a%&%‘id \'ét@’ tuo(?% %Fen’{gyf alce at ef E?c pl't deLufca thn position. Faor
examp(e2 44 d@m@e—m@mm: rdapheﬁ’gﬁ}:){ppwﬁemim eua( 53’]“869’?*& xture thersofand is
~aniained O, 1,SS0L.y.e [ L Lt
-Q.Qnmxrée%%ut) %r rrattl}y ?g d.;ﬂ &%&éﬁ% 1%%( Offhewgrl“e?g Wﬂ%&}t‘bgﬁwmsetmn
carbon 10% paste (380rrg) was added under argon. The
o nel€astion mi ref lLuxed for 3 hour oled..and..
C) Eubi,:caf'r]?r{%r%g. %@R%@g}’@s rg%d spl'e)ljz??fa gig chv LQTlFI ?‘&3%8 %;g @;91 gs"x aie,
hydrogeih Edafege‘bbiel ﬂut icagiamhd hveat 4ng ¢ =adé(eabeilyzﬁe)danee C(\eo&» wdﬁ ‘pw PEG

SOG40 L'E%f %E‘Y(%ﬁ% mza & l ?@W cgggn qgf;ﬁr%a%(o[ ln%{vén%l‘ urr( sig;fam?eﬁg)

The lulpifer radinatoes »‘er‘eﬂwfsr&& wery er et édm fﬂ;ca: §i5rL lehout 8 wi %, 2.0

framn <HBONE hyls, (4-amn0-2- f.luor ny,l G TNAlsE

”on'“"?ﬁﬂ a% gr%ﬁf%zﬁ f" artwqq rrakfker?‘a nt’ el)rbfée(g'ts g% 2“‘1%?%1‘% gt of

the phprepavied! mmlmg to the nethod of internedi ate 8
(including the method of internediate 7) using the
appropriate starting materials except for the

d) flow a{;damiwi ag. sidchelemntes: ia pfedempiencilisorf dioritlt lellawdi jogd. Asrosil).

AdkeL €r e ST ARRS et Y= To N ol
The Fo% T)%%% o ggpﬁouroéman“ ngg egv?%sﬁersp hlé)%t Qg\fﬁ %\ﬁj@ﬁi 2 wi %,
2.¢. 0.2ty baedtoatiey (\MS«mm\mf tda: wetrepcd 23! canghobitione, dri ed
over sodium sul phate, filtered and then evapor at ed;
Chr omat ography was run in a gradi ent of 10-20% et hyl
&) antagibaines anglex@aneyg. Beitf erences fromthe nmethod of
internmedi ate 8: Heated at 600C for 2 hours;
Chr omat ography was run in a gradient of 0 to 50% et hyl
{) sweaigeb@at e i n hexane. Internediate 11: di et hyl
(2, 5-di fluoro-4-nitrophenyl)propanedi oat eCr ushed
sodi um hydroxi de pellets (2.26 g, 56.5 mmol) were
g) opaaddedopandirgnwedsemoyel. BOnioirntidase, tron aekiator aimefum iakes;
1,2,4-trifluoro-5-nitrobenzene (5.0 g, 28.2 nmol) and
di et hyl chl oropropanedi oate (4.57 m, 56.5 mml) in
h} Havdriyg EVBRu(EBOM ) at O0C under argon. The reaction
m xture was allowed to warmto roomtenperature and
stirred overnight. The reaction m xture was cooled to
D antilQ@zmnd acidified with 2N Hydrochloric acid (50 m)
then extracted with ethyl acetate ( 150m ) and washed
with water ( 150 nml). The organic | ayer was dried over
Actor magmem e sl ph@heas ﬁsblsiﬁ@r e@tmd:semam@y ﬂb@dm( ®&~iarsm' phiosphate
dsorh ed ok matogra on.sil X
aaiort B 398 suaisa™ 2SR T & EOF TG BN eh £ G Sl Chop %W”‘”f" er.
---- bindet hyk,sae\etgaa; ehhexaneagont ghyvgsrbhebddd d@ic ﬁ@ﬁpduad HaSt @ay further

iter:';pr%% a A&t taﬁe %O\/{ﬁjgﬁijig“ﬁ geawrna% BEn i?ggﬂd’“lé{ % M;Qfeefem 2, @n
opacifiremareink maiighddcas Tearmne ndduerdl et tybinatove desoribed,
(2, 5-di fluoro-4-nitrophenyl) propanedi oat e using the
appropriate starting materials.Internedi ate 14:
di et hyl (4-am no-2,5-difl uorophenyl) propanedi oate 10%
Pd/ C (wet paste, 484 ng) was added to a sol ution of
di et hyl (2,5-difluoro-4- nitrophenyl)propanedi oate
(4.84 g, 15.3 mml) and ammnium formate (5 eq, 4.81
g, 76.34 mmol) in ethanol ( 100 m _). The reaction
m xture was heated to reflux under argon for one hour.
The reaction was allowed to cool and then filtered
through celite to renove the Pd residues. The filtrate
was evaporated to dryness and t hen partltloned bet ween
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m ). The organic | ayer was separated, dried over
magnesi um sul fate, filtered and then evaporated to
wa@leoeess4t 0 give the title conmpound as an or anper/@pri007/063832

(4.39 g) LOCMS R =1.07 mn, [MH+ 288. The foll ow ng

i ntermedi ates 15 and 16 wer.e prepared in a simlar

manner to diethyl

(4-am no- 2, 5-di fl uor ophenyl ) propanedi oat e usi ng the

appropriate starting materials with additional
The i‘}mﬁirﬁfra\cia*ti@mthy il e fﬁslnrmimat&)@rqapnyiiras Examples of suiltable fiim
former RO ;\%e IniL St rr%ed“ a‘te\]'?“raige é har Noositions of the
‘ 64 W82y Py pReMy FYRESt Bt & SBaf i hyargsgas of the
immhé@OBo@m 22, S8mMmpbiyethvicnat grodlr nbolvwasoaddathat 0 palyvingt  alcohal,

oo A8kt Bl bpi sy soopimassspu sy mebacoe
as ziﬁ.;@ﬁaﬂmi Bouam e;% @an@‘tuﬁ(ﬁﬁtm E. Fhe rgRolion mixdybemasiuios
ctian i

"ydm’?ﬁ%t”uf“g ‘3%*5 al?r 6jwedf‘ r8\5€b%ﬂ3’ g%\maﬁi(ﬁ@h)?he‘”so Fent ipg®  which
hvdroxevapanatisthelifhe: kesédyediwas acidified (2M HC, 200m )

and then extracted with ethyl acetate (200m ). The

organic layer was dried (My SO4) and the sol vent
The filevaponatetpodh h:& e Siothigs m&o@l;ﬂ;kd’tsb@disbw ';f |;Ba§ybth «*Ecn@ fgea,vc:;% {e.q.

e ETER 0B, (B OL0E, SPA A0, Dz el aeetare
ﬂrﬂr\;}(ﬁhbi&%&ﬁ@hl S (%L«e@i&@é theMB ol EShEndrizd 2ph0iEWddth :sé@ian um d inxide,

and "qg‘rié@‘ar &g Is;ﬂn ghgﬁ ma:ugga\{mwg ?{{g{lt ?{5, d ata@}f c}w mx{j ares as 39;% m.or
Opadnd 4niitda0-12ih- ;ﬂbﬁé@@r@ph@w&@mmm%@ aalie TuskagprddiRis may be
Endévid%zﬁ@{;[ géﬁrg%f%?g}?%tﬁ%?g@v of { m 1Lvmm|2;t S&?r%grl atog%q{?“ 9& 3, Lg%r:mt% and
plasticeBlsartophesylpnetiydckoxyophenyly tlar banyh kagparekn- f | uor
ophenyl )acetate A solution of
2-chl oro-5-{[ (3-chl or ophenyl ) net hyl ] oxy} benzoi c acid

The fil xz%mﬂtgarw bé gandizly bppidkiab |a|@fu@€’@ts)h}@ﬂ§1t Gr%séﬁs)e N&S: tablet of about
eated W t hyl am no) et
o 1 bRl Ko nen R H I et b b cigtopeiant of e

pnamgﬁ«gﬁmaq)m,ag@dcismrred at roomtenperature for 30
m nutes. A solution of ethyl
(4-am no- 2-fl uorophenyl )acetate (207 ng, 1.05 mol,
The ms’h bogm)y da ﬂé\Q}QLQ{CDH?khﬁ%tiffﬁai%}hrw&qaﬂdﬁ@u@mﬂe hting pan or
Itlng m xture heated at 4Q0C overni ght.
fui d“’ec* E‘P*r APPEERE NPRE UPRSHES AT | S REHReh O ‘H’aﬁb’r’sfﬁﬂo&f 9. methyl
alcohoR Wiy hieshdyissptine arbrdifgeiceby dReaM tde met hanol to
afford the title conpound as a yellow oil ( 1 10 ng).
M5 (ES+) mz 476 [ MtH + (C24H2O35CI 2FNO4) . 1H NMR
tn anoéx’-&@%%d zﬁémﬁ %@w@’m&ml%nf by ib-basdd ;p"%)ig)"i“&?!t BRichRkht is
(2 7. 22 5.20 (2H,s), 8 (
f“‘mwiiiie@id“ﬁ‘)*“‘*F!"r@W%PF&\MW@ intermediates 2 1 and 22 and
were prepared in a simlar manner to ethyl
(4-{[(2-chloro-5-{[(3-chl orophenyl ) net hyl ] oxy} phenyl)c
ar bonyl ] am no}-2- fl uorophenyl ) acetate, wth the o
ihe "aa%?t?%?r ngfic e E‘Pﬁﬁ?%t*ﬁw BBy 7 5ee COPREEpiogLighe rondih-
based %ﬁ!s@h}é@i**“d Q0geuLAGAL ) G L, RS tzaﬁ \; high concentrations of Mg-stearats
ppropri at e | ntermedi ate 2 Et h
“«L‘v?%&‘ GhP GBS ( 2- chl or 0- 5- { [ ( 3-
chl oro henyl)rret hyl ] oxy} phen F)c:arbonyl am no}-2-f| uor
==eta%§§h@ﬁyF BebraT K HBINE PaE- Oo%“ MC 3cPs HP-Celluloge LH-22,
2-chl oro-5-{[ (3-chl or ophenyl ) net hyl ] oxy} benzoi c acid
(200 ng, 0.67 mml) in dichloronethane (3 m) was
treated with oxalyl chloride (9Qul, LOmol) and DVF (
1 drop). Effervescence was observed and the m xture
was stirred at roomtenperature for 30 m nutes. The
sol vent was then evaporated in vacuo and azeotroped
with toluene. The resulting solid was dissolved in
di chl oronmet hane (3m) and treated with triethyl am ne
(14QJ| LOmmI) and a sol ut| on of et hyI (4-



s), 4.12 (2H, g, J 7.2), 5.20 (2H,s), 7.1 6-7.55
(9H, M. The follow ng internediates 24 to 27 were
w@e@pargd7 in a simlar manner to ethyl PCT/EP2007/063832
(3-chloro-4-{[(2-chloro-5-{[(3-chlorophenyl)nethyl]oxy
} phenyl ) car bonyl ] am no} - 2- f.‘lzuor ophenyl )acetate with
| onger reaction tines, aquéous work up, or wthout the
need for purification by MDAP as appropriate: Exanple
1: (3-Chloro-4-{[(2-chloro-5-{[(3-
Elechoghftio Haphremar et E@”)Q?t}%ﬁéﬂ“{/l*‘ﬁ@@rbb oy ek alopishehyd fap tabls
withot j§§$c§ z‘?ﬁz g&o*dﬁ%f‘ﬁc‘llc Al 'UEFB&?% P%(éso orovides the opportunity for an unigue
appea @hf&)ﬁ@bhéﬁy@m& iyl | oxyJphenyQcar bonyl | ani noJphenyQacet
ate (72ng, 0.1 5mmol) in acetic acid (3m) and 2M HCl
The gy Wasohieated SRrctooRd: Bor pvdso degosiOn Toutssngdwat ktiows:
The Lwﬁggqgﬁge nd, Lhe. mxt Yre Sddd ﬁ'{ eds ;TH&.f8S, lé\ﬂénﬁez {praferably

rled'lnvcoven en triturate
Budragishe. toeaf f BBd L thﬁéhtar%ﬁlséidé@n@iauﬁuf“ag\ atP PEWRPRECAS). coloring

ol i §, ) Zy 404 [ Mk )\—% Q izatio
soon SO LBTI IESTL 2 5 LM LBABY 1 oncnon
of the ;50@@&@2};{: s}x*r* Tale 7 oplidnaty del;fodnagl, 8,9 Wit a8yt ?7@2& P @0
Tha l ;L & ( I h. DR

oo tJ?OgL ng exgr(fpmgsi Qg]{%m%ﬁ"nven% o%lz!_lw f%zmm-}r greem w»n é*\.:s._g\..d,
transpyyiand thangmiirmerating cExahpl &“Mﬁtﬁf‘omtﬂkﬁewwmré? nm:ngafﬁ esating powdar
o the &io% n'igﬁe? gﬁtggr?’wexotinttpv h&gdcar?%gg x,,om ane)g\ (ﬁ'%ade(ggﬁ%‘ Q\Lyp were
the maddsratw onlalrapuieding ommre thacmtmd'x@w@ﬁ Bt repeating the
procesg qgs IOk % 55& thral ‘aﬁ{‘a%ﬁnéap&? Rl 'ﬂ%@é@(‘%&fﬂstéﬁﬁ of the core

ocess esent I nven ew ilron
wes iqh‘“@odtaaa mm@ﬁﬁ’r’i@sph@m adsor bent, process for its
Heat g{p&p\gucu qae ASES.. gmegaegt 3931;19 phamﬁg, g}l} fm dypioally is around 808
I ONS Ccon ac groun
per aae:ilanwamamm@ﬁr@smcom§we4 ssbkstq firab eabomdqnn bem@ire, s the tamperatire &b -

the s wdec(f%é %:ﬁ)ﬁelngju*a%g ? léﬁjlr ﬂ% 92\ %{J}LE“e%mg%n% 'iﬁ)k% qi’ep gppm)\smmtaﬂ by

?L‘*”‘!:ﬁraams‘fiéiia st. Phosphor us |s present |n nearly aII
foods, and G absorption or dietary forms is very
efficient. Phosphorus honeostasis normally is

Accordirai it dhaedvarhinoudhe Sev@iiabaneic haotsns: (em’ensazbnt according o the

excr et| rel eas cont
eniGh it R RECHEN B SagRF: alRaRkafRr SRk Shbbirrons ar
cm*nnr@b@g&;nemz&ic&?m passt:giat forsidaty oel huﬂd&m rmliﬁa@ege exceedsd as a
N xcreti,on an 1€ e, . 0S na. .
daily xrggﬁmgﬁ ﬁym%%%ﬁa%%ﬁ? g%ég% (‘J(ﬁi &n‘? \fﬁip ogac}: f%ﬁ.m have
the acheingrisfiheidnty inag bhedited infs mmbbdmyz;_mmmai;mary, and
may i nduce severe conplications, such as hypocal cem a,
decreasing of vitamn D production, netastatic
i nmca:hcneﬁ ineat kdmhe hﬂy@er@ho@phﬁiﬁwﬂaaelxwa& so:w@nbm but [ hg of an
“et € dence £ car di ovaag,qu ar disea e which
Aque L’%m%fﬁ diar 5%? s“'*‘&é’pé*ﬁoaefﬁfa‘b“atﬁu eRFY, “ORHYT CalSrEEUIT Pppcer whic
Jrefu:i?zxqmapammkp@ya oftasl emst (HQ%rakh. p‘atalxeﬁtrs;wmn hensdlected from

st SAIEY ) B [2LLALE 2000 P! BISSELT ST ke

may b@h@@pﬂ&arfw IsS3rBiots, sufzémcat@ﬂh, bSatcetio®) Site W ph@@mba:tremmw

.l evel s, into the normal range, and or .
nestech st blitheat oG HHe. kel M EIPERIManG S URER! ivaaey st o
sodiunosiglnbye)t ekbamas dofigasireibon e s@@@p&lﬁ@p&tﬁﬁ@m;meﬂ@xcn as e.q.
are concerns re ng their
PP, of R s e G R S B ST ARt based
phosphat e bi nders have the dramback of side effects
due to al um ni um absorpti on (osteonal aci a,
encephal opat hy, m crocytic anaem a).
Cal ci um cont ai ni ng phosphate bi nders (cal ci um
carbonate or cal cium acetate) may aggravate netastatic
calcification, particularly if they are taken together
Wi th V|tan1n D analogues and a hlgh caIC|un1d|aIysate

o, 1 .
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exchange gel matrix. The phosphate binding capacity of
nmet al oxi de hydroxides is known in the art. The
w@omsiobi7e7 nedi cal application of netal hydroxi PeFEP2VA7/063832
nmet ai oxi de hydroxi des as phosphate binders is al so
described. For exanple W09201458 discloses a method of
control ling serum phosphaté”l'evel in patients by iron
oxy- hydnoxi des which bind to ingested phosphate. For
exanpl e, US 6,174,442, the content thereof being
in addigne) @se@vneﬁevﬁz@h bby:«dﬂe@ erhce, e desdvibegbaordsot hwby! esier
0 h..cant ; yUC fherddiO -
and ”3{1{(]%‘3?%% 3992(% gﬁ'l I zed %“ J?ﬂr@% %%dr g#)egggﬁ?d}/ ogr nbml“’ BCEO and sai
=Eweoia¢:1edw WBCZ006) 8805470 r>hehodwetnte tﬂhene@farbE$xn€@etatso may also
- C! f e o n
be adc 9 h‘?i %@}%é@\/\kﬂé%&ﬂ{dg gﬁﬁgg fr@%r?nr( resc ﬁ“r ?P%@Jz% Wster, to
enbwedresoﬂfaﬂemanﬁeﬂ5vsﬁabphrzedhbysﬁw@mch and sucr ose.
The phosphate bindi ng capacity of the known phosphate
adsor bents contai ning oxi de hydroxides is |imted.
’Wm=mﬁﬁpthewnpﬁe&}%heopﬁ@oeSSEstdeseg&bedELedﬁamuéao@a%eensdd}as
2.9 m&*ﬁamf ng”d%B%&pf‘O‘sﬁ LQQJr\%bTA qra\zgal él%ﬂfe - ggq | §‘f Q%aw beiry or
ssioonder physi ol ogi cal condltlons fromany iron
contai ning drugs or conpounds, in particular in case
of the phosphate adsorbent described in US 6,174, 442,
The aqmayu:beeia?wa:mmy&passtme soBibiiceg eX casipiantsowith §rat oxckptidroof the

thackort%?gyf:%ggg{ltc‘%u %8 l‘t¥e é}@f&ﬁ%’ l%ﬂ&%ﬁﬁ?@fasi \gitJDa ng Ehn( ing ang

then bhadhing @d{.easeérm‘r. | ron can particularly pr obI ematic in
case of patients suffering from haenochromatosis.
Haenochromatosis s a very conmon genetic di sorder of

Fossibler eammet:a dhinsuiativner etindabbor ptd ownt dfmitierd o, tshedagibie hesd,

:,_aqucoongs%unn%kWQ% ngpgéggﬁgéqz %?herﬁ%r&§%¥5%§$H%?tL$Q mﬂ&%m or

granuiphos phate bbi. rdprascand telsphospiraing dadses, bent sis orally disparsing
water: descri.b d 1.0 Lhe rgqor art bi %L %?Sgor t han a@outcangv soft
vaten 1561y B APE pereGr Shof Y ottt e LAlBe HF precanay. sof
capsule eb;atzwteityot edwbadsarpt. | lonsuchpsenit goliof otfmestmnphoaphart:ei based
phoss R PHR RGP G BT Ar 4oL B8 forie sk eansAgeRr otb g serer
maybéakﬁnwe%eﬁymdayMHst be hi gh. For exanpl e the average

carn G811 e to be taker al.y atients in
Qgﬂ*?%kavoVWf?geaﬁkﬁypgrpﬁgm Feﬁt % %aaddh@eﬁp”eq 5€'s daiy
supplec@ps tdtess_ than e;azsxed;otmle»h:ehem( trn:) tnaanda:o#r Tl dtmmo‘atmdn'zy be
aecept‘é@?!f@% egoﬁrt}%r%s agéesgg ?‘ﬁgs%\;}é i :pn 6%2% ¢ O eide:b and pediafric
patientadsorbents is very low. Due to the high IeveIs of
phosphate contained in diet and the relatively | ow
adsorption capacity of the phosphate adsorbents
Swatlcewsi:| @bhes O‘re sasetigbed mn:ot;h@rmﬂe or s‘aﬂl‘.\;\; Ja i s \msioty percaived
. Jecessary dn1n|ster uch ads bent s [
as a er—aﬁ, Sray 1 sé cént |§}}e ARG 8 cﬂ;}%}r wrgdr»l é\u«/g Ufoiw of flawor
optior sspht@svphast&aﬂdmet efror;e %e»zen ansmmllattnorems erdm hyrtroxd oe :ndm a
sphate b|nd oap y perntt to ecrease the
gram ‘3%@ 205D ht R d Thi S PET Ed B VERY P@aw ’8t 0 feciing
e.0. greangl e to | ower the nunber of oral dosage forns to be
adm ni stered every day. So even a snall increase in
phosphate b|nd|ng capaC|ty woul d be beneficial to the

feeort R . nm,a, rove atlent cQ
ccorditaPt e 0 S e PR T 8P Bk o the oroups
u.mbébﬁdﬁﬁf befitexpath &&f.hng'h nplhogphat etbiratliceg @apaciityodeosipas, aoq.

usabl e as a pharmaceutical. Furthernore there is a
need to provide a manufacture process which |ead to an
adsor bent which i s honobgenous and stabl e, and which
can be easily formul ated and/ or packaged, and which
can be perforned on a |large scaling w thout affecting
the propertles of the adsorbent I.e. |ts phosphate
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invention pertains to a polynuclear iron(lll)-based
phosphat e adsorbent conprising i) an adsorbent base
wordosnieh7 preferably a non sol ubl e car bohydr ap@r/EP20)7/063832
pol ynucl ear iron(ll1) oxide hydroxides, and iii) a
sol ubl e carbohydrate, wherei,n the soluble carbohydrate
is incorporated, e.g. parti® 3I |y incorporated, into the
pol ynucl ear iron(l11) oxide hydroxi des. The
‘ pol ynucl ear iron oxide hydroxides may be stabilized by
hardensd| pibhedicar bokiydt dtleseigiThe, bremy( bhlge b'asiedpnb’sphémeem‘ yeast,
SO dmﬁé‘gﬁogdgzgm ”;Wuf é“i'%a!k ﬁ 11@0”10 c?%n%{@;ﬁﬂ%%g&m w%vl Vamin (e
vitamid ﬁbm\:ﬁoﬁaﬁe@mmﬁmjmﬁ »epcglzywacit@ar sefy @y 19339, bm%d@*ifln E47h,
. LQ Ihe ve h rovides. a
SOy g_;r%}{dg ff’\lr‘ﬁ %\sg g{msp%&t ﬂagsdg)ir %é '['F%gga;te[ﬂaﬁ EQ: flag\ee ad 9 a ik
choc a%p!‘el yswclwxar chmen(kl kjgeox cedechydcoxi ey whbslel m it hednmed milk
powdep%%hkc s Hut e&gz 5 ﬁ%qh%%% ‘E'% o%?é aﬂ'% vPeC%L NG ER e sota
Wi ghaf@‘riﬁ?ﬁhwsm’t Bar, eii"@ Mnaree:s; m’ ;ﬁmbhﬁd}’lme‘imﬂ@eﬁ@ﬁdaf'g of all the
0ol .ynuc| ear. X e, zed by oo
ingred ;89 fitf e!ng%r bohg%nr 5 e%?np?{:gur% anff; gdp { %{@?ﬁ% & Pﬂ%@ bars
may be pmgefﬁ ;mdaasedngphofspmatmpame Eedteacen frdimigetmid.he
present invention is a conplex fornmed with pol ynucl ear
iron(l11) oxide hydroxides, insoluble carbohydrate
ow by, and . soluble carhohydrate s LUCOSE
i vn’?j;guiha gﬁe\@}&{ Q % serfzgé% sara (o‘r?le %39 fY :{{ pcst: Hl?rfﬂez% if agr%ﬁ‘u HAration
and n“@mmphwdwe&laise ;arcbn‘.t ahaethily net}h@ |sreon(aﬁ§ Ie)mgkﬁasedi smi?e than a
medza,srqgoftp"g%&s% g%%e h‘&s ﬁ{%i%%ﬁqgwa or%eh\‘l?n’(imnecs)qﬁtt Vem 'Eg Yeidition
at iole " hsof a8 i
there it he»a«mymsmmgmmemonﬁl tions, which is st ab| I | zed by
Cyradby QQQ , <d [\I Ly A QQ‘?S‘Q HShe yvafers
oraly HBEsSLHGPRE oL KRS, K, BLUC SRS, ST LCHI R dcri worr
contal f,:momméaehng}%@wemmmed;ahdui g irivestipura. if}l matfi%bmagas phosphatears

Darttmga\(iﬁgsdbgtél gf%r o ;("»z };ae 'fﬁg %ersgg:é,nﬁeﬁs%&ggﬁ% gmee 3?\?\11 g&e comiariable! o
swallcp roy mdesbeammuﬂﬂm alteivoneckessnf orthgpricsus ngichm.

iron(lll) based phosphate adsorbent. In particul ar
Acearditherte ths iprevioded &nﬂﬁﬁi@C@S}&%i’éiOQ depagbattwr hiag eaehse s active

eSOk AL NGt heiron ho phate adsorben
zngre,k,:]e%\r rgng\/\mac!h}iqs‘ b= Meeq( {} «vsat i 2 %ﬁfd %\Nﬁ%&r thef about
ninaty sekdrabl ﬂassfs@rdqiwem:n'&amhee;\?ﬁzbzk lenn@e rﬁuet&ﬁm&ehepﬁt h*eucz can he

Rl £5e nyent i rowd | facture oce s for .
i‘@wﬁih@%r%?a“ H%{%%X%q;d% d:gat “l?a}e f‘ m‘lfqgn%hgv wﬁa HR RRANCE O &XO8ss

moistuganma- conf i guratl on fromiron (IIl), i,e, a
manuf acture process for preparing oxi de-hydroxi de of
Accordirrooin( el pvdrdivn n?lgzeg'an‘dty- elﬁemfsiig@l rt)@tsaggm & GureegsivRligoaksing wafer,

may b hLeM, GLOBE A% g? S8 AR LBASEL, PO :82?%%%@& butt in

a laminaisenfdsbivnFitgodsh Seapaniyg E‘}fm&t“r ah Mierescopy 1GEEN) c.g. three

E spersive X-ray Analysis (EDX) (bl ock
dmk’ﬂmm“ggﬁkg%ﬁs}%) of the iron(l11)-based phosphate

o0 RET RS0 10k SoATSELROOLITIL, 8 el DBPLRFRe oo

form. | oﬁme enbpdiritare beSesianhion. thdpgesbhaBesoripht Breuspsnded in & cream
or gel h[“? H(“geilﬁgﬁff%‘gﬁ’gdi ﬁgqu Qra(t 2.1 %gcs,sgxgggxg%r é‘ggﬁz e‘g%:cfx: cgﬁalfb( f”\ provide
better clonehitlitpasd dmmngwthg mmlmf &xztaﬂzeeapico@ﬂese Ofrmas. This formulation

may b@ QL%%"I‘ l’“ﬁ .\a?r_q ‘I"‘Eaglﬁfﬁ i ]u mag a§S' %ﬂ‘besdph gfrl & ggd S@T% eﬂﬁfﬂ ;kce[f] than a
znvmmhas a h|gher phosphate bi ndi ng capacity than the
phosphat e adsorbents of the prior art, in particular
than the iron-based phosphate adsorbents described in
the prior art. Furthernore, in order to obtain an iron
oxi de- hydr oxi de contai ni ng conpound havi ng a good
phosphat e binding capacity which can be used as a
pharnaceutlcal it 'S ‘necessary to have an |ron based



Such an ageing may also lead to an iron-based
phosphat e adsorbent which does rel ease iron. The
w@omsiobi7e7 r el ease of iron from an iron-contai NPODERI00Y063832
could be a safety concern since an excess of iron is
toxic to body organs. Thera@ore there is a need to
provide an iron(ll1)-bas bd’phosphate adsorbent which
does not release iron, or does release only snall
amounts of iron under physiological conditions, e.g.
Accordiig oriba rarolint cBeisditie dotsdgmniothe @aﬁﬁbyo*a%émeab%m soft capsule,
and n%}%@gﬁ Flie?0kd 0oy dNl S, TBANSCh R LAGHGLS ofly NERF car
e an 1ron( lI base at e adsor bent
designabhi t‘hs hiagvald émaﬂaowau 1aab|bb|;1’y»<e<prrefaea%ibﬂ gispdriseh of swdividualty
Dot bioavalaible at all. Therefore it is necessary to
avoid the undesired transformation into iron-oxides
scordfY thid S QYRR 0 RIAH S bLS ackt :
Acca CM‘Q;' %M@E .,ECE\ e fﬂon égoda\eggl Z%E"i" ia sﬁgﬁm g‘ﬂnﬁ ¥i¢=& %wi from
the qrchas dm@ehm @umﬁn it el sudss, ;pmk@ivmx@*qb@ﬂpipéwe:mb%agemmgouonwed
t i [ Xi xi de hy US| L Leagt o
Ruf < ‘o RNy
ol “m(?u H‘%i w%@%ér)]fd %S Hﬁv%q 1 ufrg alr‘ Qﬁg ‘ffgg<§ ubT t@ ci B Qﬂya vl
mnno:,mlr ubl *’e(afcwe‘rwhydkfai 48, \»’:E’xﬂg@ { %l;}a‘v’msaw »uﬁéfbhemiuum phasphate,
u 3 9. Nt |¢8 Lt e(} §1®Qr ed’{\ € raohioride
1ima ( ga@edgghgngghaﬁegadsogbégt vm the adgor p?n@on}'z‘%c%.ommzd%
bﬂﬂa‘@hesfpﬁ%&t‘&*ﬁanfvmﬂmmhrﬁs hi gher phosphate bi ndi ng capacity
The sn%ﬁ%@f&n s%a?@czscﬁd&% \%m%§%£e&g§ ggf ot?agg?esp Al %lgn ‘J\E’HC a;%:zy be boiled
untl tirenesat ﬁ?@ﬂwﬁ»@wn"wn@mmdnoﬁ thheujanvdats bntarariviprerThe Hould may

then b%’ r?ﬁ%%ipcﬂ ﬁ'ﬁﬁ gzrig %%Qx%%}n b hg’;c%qsihggﬁégcje]f?f{% hi gher than

WEADD

orbent's known in
Ieast 2096h|gher e.g. at Ieast 2596thher e g at
<90 h-er 218 L. Q SO =] \‘.‘; W &4
Agcordi ¥ 134 (‘%\}1 Folgg gghbb i"%“ bgdgﬂgwl’fpéﬁhd fn?rf‘fﬁzr Ay an adibls
mwlﬁMemgrnawﬁayva@smrhfnmﬁ%atman&a@om@nmg%@%mm$MwsmhaMEphy be.
pém,n%e%z{an (Jz%vm?!a:ﬁ Shan about. cf'io{ ug}jtegrvg&) er %‘Cf&s‘* nglgmq?

bout “or rhre than-a
o ! 1 2 rce 9 S be
o ) A8 PRI 5 R 0 By e
of the b"eli?m'gai‘ ad@er@mﬁm@@ eg) hbyi %{hr @\90}‘?38@@(1&:13*1&{% dad&piebém filing of the
2 e AQ 5 0 & 2 er i \[ € oy
adibde mx%%li foa?‘ée %ﬁ& %Pﬁ nPEYi g d)sortb é nits aégeﬁ gmg &9 {?xe g wdd, The sachet
nfaimz:adsw berrtmdmsmm eniudle, pcpirsea‘cei‘eamy (‘ad m&w Sozhatihae: vegetable or

fruitg, %)éh d?x%w Sm%t g%]%j' .}ﬁ?‘f’%lagf és{g ﬁgl be! ’p}l)x eﬁztudrg g@ﬁg‘?%,‘:ﬁ‘“ fruit or

vegetablegusol abhés @anh@hy@iatepdéﬁpartmakPwsam@omﬁﬁnaﬁ@ﬂHSﬁﬁedwza
nbh{ﬂﬂgto the polynuclear iron(lll) oxide hydroxi des. As

‘Herein defined "partially incorporated” neans that

about 10 to 20 % by wei ght of the soluble
in ancAL NOMAALS, (DABCRONDS SR AL BHEDR contained in e
fron(li pmzlz:?;enumbemsw aasordidily o axdige fihyd E:Q)(Eﬂesubelr Emr eamgaiet m stap 1)
andinr ﬁ ve ay raihln the p hos age(gdsoper As he cad by
Ana/o (%Fr%% &dl, “eé SOrFEht C&éé‘l‘rat{'érl%r& PEPER “’t“o“a*“poqo‘“a%"-* e by
dietaryMREE, @| Berphigderabing RaviRgoOrgashes 06 Hopefgan bsad@ate binding

. hon sol ubl e carbohydrates; organic

&”d@fbﬁﬁygﬁﬁmﬁﬁ EoPOIHEY . natural senisynthetic or

synthetic |inear and/or branch-chai ned; sol uble or

i nsol ubl e pol yhydroxyl conpounds (e.g. polyvinyl

al cohol); inorganic supports, e.g. based on silicon

di oxi de and/or silicates such as glycetyl-nodified

gl asses. Preferred adsorbent base materials are non

sol ubl e carbohydrates. Exanples of non sol uble

car bohydrates include starch, agarose, dextran,

dextrin, cellulose. Preferred non sol ubl e carbohydrate

is starch. According to the present invention, "soluble

car bohydrate” refers to glucose derivatives, such as

sucr ose, naltodextrln or m xture thereof. Preferred
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In one enbodi nent of the invention, the conpound of
the invention conprises starch particles covered by
wo ec@sri174) oxi de- hydroxi de and optional |y stabP¢T/ERTIODY63832
a glucose derivative such as sucrose, naltodextrin or
m xture thereof. Preferabl¥ the iron is honogenously
distributed on the surface Bf the particles. In yet a
further aspect of the invention there is provided a
new i ron- based phosphat e adsorbent which rel eases
little iron in sinmulated gastric fluids (as defined in
Phar macopei a). For exanpl e, the phosphate adsorbent of
the invention does not significantly release iron at a
va Ou a‘ l % r\g axh e,c iabyie
the "BE%é g Péent %ﬁe fﬂvgﬁglon gg QF“e';!?ease {\E valuabis
ohawx@hﬁnma@qmtuéﬁM@ @f aﬁmnbmnspbk@nabwvauﬁaFlnryb@g@a&;:num=to
*’oaavtufg\r/‘técg%}asﬁsﬁh& 2F ggeifrab\éﬁtnﬁtg'e nf% hggw ‘Gt : Wg{) /éf? x.«fé;,fog_{;esis and are
thaoﬁabmﬂka&@*bowabm&t 30 wt% preferably at | east about 20
wei ght % of non sol ubl e carbohydrate, e.g. starch, for
exanpl e about 10 to 30, e.g. about 30, e.g. about 28
D §Y % 53 e Q \‘ gh i
The i Q\A@ngg"s“d M%“?}% %g\i;?ﬁ?? d\ , ggéﬂgeﬁt{ E?t %Aé%l“nv%nit% o& ? useful in
the trbheinexits pmom( dedraventon phoSphat(mratﬁmhmeﬂmzaconté"abﬂncagb smia,

ool Shht) BB DGOSR A el DEOA. ool

\)')i:?t)b@‘etgli.‘habﬁmp ‘ﬁy@%*& rabrat 540 wel i@h&f:r% Ene«agwainmﬁ rd&iit-Gasad he
shospha gc u}dggggve\/@ Quwu{ 9\%% Si?sg q\:e \t:dn %gt =s@rY\feh9\>e zm trr]sfaqmﬁm andfor
prwqncmﬂkann$bafmﬁﬁas&yabouthi@mmalgmﬂw@%nﬂ%hmneﬁagmrﬁs,W\panwuir
, frin or, nkxtur Lhereof preferably sucrose),
,‘Oﬁmqﬁ%P gigﬁ FE 5 76 fvhﬁéﬁibiﬁfp i ght % of sucr ose,
naltodextrln or n1xture t her eof (preferably sucrose),
o g about .28 w ¥ Itogexgrin OF e
The pi “ﬁpﬁﬁ’e?ﬁ%{%‘é&f (PFe f“é?%‘%ﬂ §§c?‘ é‘é‘ C*E[E‘éi‘%‘ O rEs contalning
them toot a’mmaghm’tmif& \tsh&s* G0 mppoeisl wﬂnnh;y:etpr@rbw’(am;@ agpdot dialysis-

i.nvent ' a_new phos € e,
cependi oy £8P AP AGSE, BRPRITY SEalorih BeraBet e kiney
diseaseofttidh nshmokestd Mimab@m@nﬁ: reabighd Fhodnonas: &Y»:'staa“@t‘enai disegse

exanpl e about 5 to about 10 weight% for exanple about
5 to about 8 weight % based on the total weight of
The pt hﬁﬁ@anp@mnd;mt nacytedi rai fir thaefvaspectmeaf itd"nemmvet@tt-jwm any

converd 0S hat% a&iorg{ of tQﬁ.anenglon cop%slt snsule
COnVET] 58‘3%‘0 olit”# 1 %’o‘f 9 PR For ekanpl & JS é“t‘ ARSUIES.
in sar z“@bxﬁmt% ]tﬁm \@EU@htﬂtx./%difﬂb@?ﬁX'ﬁﬁ@lbe AabOuibic3 web.ght Sobmstric ubes,

ol \Q% an ( 11), based on the total weight of the
Eg‘JéﬂsbﬁH?ﬁﬁ&“’ﬁ UHSt her aspect of the invention the iron

content of the conpound of the invention is about 10

to about 35 weight % for exanple about 15 to about 30
%““ﬂﬁaKpaEdﬁ)ﬁhgq%§$a@jﬁéléﬁgj %&?%(ﬁﬁdﬁgguﬁggﬁ¥ﬁggx?wwbﬁ*"ﬂmﬂh
at iwﬁasn@hhepheamemmf adaep Bn\zenmm@n drheligsii srpy ok dedn@actursd in
e QR OREE bl b based, Bhosphate adsorbent comprl 8l g,
¢ W%‘f i ﬁ"‘é 74 %6 e d P’U%%“%“v% Y FEReHETR gy s R diuen

mal t odextrin or m xture thereof (preferably sucrose),

mhich contains about 5 to about 10 wei ght % of water,
Umtqygg €nggfgﬁ%FP?M?WF8§ %é%%oL§|rg§p§b€§§q00Jt6Qmiaﬂbot
&.4. ifkﬁ)dﬂﬂﬁ@h&l@iuﬁﬂ&ﬁﬁ b@nt‘:.g)fidt?h&dtﬂ\?é}'ﬂmmut@gpm%&e&n y fram about 1o

iron(ll1l), nore preferably g- iron(lll)

oxi de- hydroxi de, optionally mxed to ferrihydrite. In

a preferred enbodi nent, the potynuclear iron oxide

hydr oxi de of the phosphate adsorbent consists of

gamma-i ron oxi de hydroxi de (preferably gamm-iron(l11l)

oxi de hydroxide) or m xture of gamma-iron oxide

hydroxide with ferrihydrite. In another enbodi nent of

the i nventton, the conpound of t he |nvent|on |s X-ray
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iron(lll) source (such as iron (I11) chloride) w thout
having to use iron(ll) and a subsequent oxidation
w@b@p/o7ife present invention al so i ncludes a nNE@I/EP2007/063832
process for the preparation of ganma-iron(lIl1)
oxi de- hydroxi de, which process conprises the steps of
reacting an aqueous solutién of an iron (I11) salt
wi th an aqueous base, at pH conprised between 6 and
10, optionally in presence of starch. Starch may be
bout ”aédeweatﬁtfé’e*abhea'm'aétmmhe of 1 Steprea)  mireairslafaldr atdid 1 1o about
anhhe l.ete mxing of the iron salt with the
é%% pI%]{n{E)Ej?q{%r‘g{sent in step a), starch may be added
|n a further step (step b), e.g. after the conplete
m xing of the iron salt with the base. In another
The pronbiodé mdptrbestt arotiingstoddd ddehtiors trap sy Endatdve thst Arsctption of
[ LY &4 the
ho»pi{ ﬁe @gtgﬁ{jmtf{‘%%tttgg kl’Le; i qu e%%fkh% gtgfgg?%ugone in
presence of starch. Opti onaIIy t he obt ai ned
precipitate is isolated and washed, as herei nbel ow
defined. In another enbodi ment of the reaction, the
Utiity adedusnbisessrdy poowshist agforamntagudousvbasive im keureatment of
hy*ﬂerp@ma@%ﬁﬁ a"?x% &La'rec‘lf‘“cggt%d "?az?z ﬁ'tewetpﬁ*pq f,«t%r@% m;" for
nt terrpera ure, prefera tenperatre.
sxampiphe arpeaaga Wity » ’fbié%wd’*dn’@t?!t‘ﬁf)f&ch‘lsmi}&d?e, iron(l11l)
nitrate or iron(lll) sulfate, preferably the iron salt
is iron chloride. The iron(lll) oxide-hydroxide
obt ai ned by that process has ganma confi gurati on.
- PhoGplsbte Binsling sapfcifieneivhyedddiee;ingd i asseades: thardiof jo published
metha&aye.éf‘ 59 "tgburf?)r E%S”Rm ‘%Q(sji’l It)neba%eednt QP&%FP%S corporated by
adsof bent manufact ure pro ) 't Hag
refareripeepr fonmmding FaExdrtple § mﬂssmtm\fe to obt ain iron
oxi de- hydr oxi de contai ni ng phosphate adsorbent in an
excel lent quality, i.e. honngenous and stable, by

B- Ol nﬁiaa%'”@@‘ A Qqh}'t%f aﬁt@ Pag “?%Lﬁ e e?:heagg:{ugr{]»i 3?’ {ﬁogf’ﬁgmﬁ w;tg CKD
trmwarttdf/neg otmquﬁ eﬁﬁnk—hwd@q.ﬁtsrol ling the pH of that
reaction. The presence of the carbohydrates prevent
Pat:ent&hengemgmaat cnm | Seosin ol mteahmdﬁcmﬁdg Pweskthe-in perind, then
nversi. niti.al

ertor 20 G e Ryh e P E PAGL sl Brt bt piae OB Wegsod prosprate
adsor 3m€e&pec~tsen§:b<yi :;t %Haa&p@eénfef%%etmah byb mr@mt;my 11.35 gidday,

15 e & O ng:“ e\ Hof rea o
15 910 ol R g B pATe B dieng . AR ey SlAvBl oy ere-siuey
sgved easssyntid:m:sl&zem tThezqartepsar?a:t p/ony of %t:VMTn@rX%h(i&)*tbyﬁm%l Wagiay and
, Dk described in U . o
! stbhmé‘ﬁ‘r?ﬁ e %%Sédra Dﬁf‘”%o?ﬁé?‘g‘ml PR SXT BT T FHg! o 7.2 afday
of sevdimbariattny tohdNd @ye/CH {1 Seaont phaohpleatiadriveviregcheand
extended edition, 1991. This docunment teaches that it
IS possible to prepare b-iron (I111) hydroxide i.e. to
obtain iron(ll1) hydroxide with the -configuration
. 8 onf on frrom ] and to prepare
I “‘“C"égrﬁm o k{?‘ ?0;%&? e hyd%&é“égé@“ gr‘*éﬁwt o obt ai n i ron
oxi de- hydr oxi de havi ng ganma- configuration (i.
g-configuration) fromiron (I1). It is known that even
1.1 Amineri Eq:abasl‘tga&tdephdithe;d@@:@@hti «mr@wweﬁim%etm&daﬁ“m rcding eapa Y

i BaSe ve FD ot STPEN ARREGHE: 3t flof, oo g0ty adborbont

pprienentoltde.idesi ing daprodt ptoduham hel g phdahnetdsseent
page 65 of U Schwertmann and M R Cornell). In
particular sinply scaling the quantities up or down to
produce different amounts, in particular higher
amounts, of iron oxide-hydroxide may result in the
production of a product having a different structure.
In order to obtain an iron-base conmpound whi ch can be
used as a pharmaceutical, it is necessary to have a
nanufacture process Ieadlng to a product almays
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The present invention also includes a process for the

preparation of a iron(lll)-based phosphate adsorbent
w@oompnisieng iron(l11) oxide-hydroxi de, insol ubP@r/EP2007/063832

carbohydrate (e.g. starch) and a sol uble carbohydrate

(e.g. glucose derlvatlve),eghlch process conprises the

steps ofi) reacting, e.g. $inultaneously mxing, an

aqueous solution of iron(lll) salt with an aqueous

base, at pH between 6 and 10, e.g. between 6 and 8,

beﬂmeéﬁ}ﬁ&ﬁﬁamdfvmﬁwfﬁmeférabkﬁ @roghals 7adseittehb comprising i} an

Jperfarm r Len.i re C/ a J\ s iedessr e TR

BEuS TR e bl B RIS Bl PRRRIR ol ey ronem)

dxhjséol'subbve'(ifeareb@hyfd reat:el ma§ﬁ=t earr*bneii@emel wetgeucmt)iei degivabye, and v}

J%fqgféé?g ?%59&9' \%;lbs% gmc a\r bs%hxdr @ ’ief’ gf ;1;. ggdi\%}ﬁg?mu%&afeu into

tb@bhymaaﬁszwheﬂﬂngoeHMMe\ca&bohydrate |s added before

conpl etion of the salt precipitation; ii) isolating

the precipitate forned, and optionally washing, e.g.
’V\/tsbihnwm\ﬁnmn(%i i i)a@dmaﬁi@dn@ atihebpnieminpirintid) sterdg, sgj potynuslesy
wa E X% 19 4@ ?olu Ipﬁgarboh dga{e(jig }
PSR oAl ‘\Yxﬁf‘“ﬁr‘ng’ e 1 chofUgHE SREIPIentTedrectyy sucrose,

:ﬁ&mﬂrﬁeprasbrvaUMwewaaﬁ &$blﬂﬂﬁmMLHMESEGDmB)QMH&@ darivative is

AUEPUS RO UILOR Ohed LARCLLLY. palty WD, 108 QIUEOUS onay e
pheot! past iadn edideofvdrdieddsron stiided by deidxidese Thevative.
nucl eati on may be perfornmed in presence of the
i nsol ubl e carbohydrate, e.g. starch, or the
1.4 maﬁmﬂyﬁeat ety biedaddeshiafd &qubl‘tﬁ,nﬂlt@mﬁ%inqn;) an dO"a soluble
pitation. Accgrd nventi

RS El Lo rish: BrorBor Fo DR PR gPsthagiucose

&fw&ih@ i:dﬂéﬁb(lﬂ kten cachely dnat-@exiph ezﬁrﬁf a’@hy@tm@;h skhesucrose,
e carQohydra e ﬁabe added bef or e F - .

Weé%‘ 3 AEVOREGE T SON%: DdiFRHE CRE S LY BICEAE Sapma-iran oxide

‘w‘?ﬁ@f/&%abin}é bgﬁ&mamﬁ@ézubﬂmﬁsi@a()b@@ml}aﬁh@ gglea@@dﬁ@hxaemn vartially
recl [ tatl on _er Y, t he agueous
*§5Vﬁ$ H‘&PEWTQHV“F ‘§g?ffﬁg“ﬁT§§% %he aqueous

base in presence of the insoluble carbohydrate e.g.

... Starch, ti,onally additional insoluble carb drate

L8 A RREH %ﬁédm F3lvo PHEP DB SATRERDS o (e ‘“Of%ﬁ%;fen{dr*%nmd‘&‘““‘
dréerduns ol ubhesaandohygsatitnd sisaddedron! Yopht@sarhavh ndh odde
mi xed t he aqueous base mnth t he |ron salt, for exanple
MRS eE e B rUBr L G B P EHES] TOR SAIEShaE TR miture
thérebS(ehelduened; tdrateit e b«ﬂﬁ:@ld&@r@uﬁ dxPeydraliRs MY stabiiized by
stablllze the precipitate. Unexpectedly, it has been

ECERAET R M or mi ng t he precipitation in presence of

an i nsol ubl e carbohydrate increases the phosphate

.. binding capacity of the iron(lll)-based conpound thus

1.8 ;ﬁbﬁaﬁﬂgh&ﬁﬁéf@?a%?yme?§§%H@“Tﬁ§“®8§Gl?Wn@”ﬁﬁﬁnqﬁﬁwéé“” oxide
HYEREX 4. JHYn e stahiliézed by adding a soluble
carbohydrate to'the precipitate before the iron
hydr oxi de ages. The iron(l1l) salt may be iron(lIl1l)
chl ori de, {lron(III) nitrate or |ronglll sul f at e,

I acoR s Abl oI HESPPe A SRIFET&erbaY 1Py @RV EFFde, e. g.
solid iron(lll)chloride hexahydrate. The aqueous
solution of iron(lll) salt may be in particular a

. sol uti on of |rongIII2 salt, as herein above defined,

21 4 RRRRPRAYT TRePEBP GO o § ”6ﬁ“§aFW‘mﬁyﬁéﬁﬁbr?§eb?ﬁoﬁ¥}& ing
iron{ it BORME-nRirbAc DAL Wb P o8 pBhiord iy ls@araPOIHy B WL R stive,
of iron salt, preferably abou{ 25 wt/wt % of iron salt,

which ygee GIRTEES HELAEWRi ght of the iron salt.
Preferably, a solution of iron(lll) chloride at about
20 to 30 wt/w% preferably about 25 w/wt % based on
the total weight of the iron salt, is used. According
to the Invention, it is also possible to use other
aqueous iron solution, such as iron alum (e.qg.
KFe(SCﬂ)Z or NH4Fe(SCﬂ) 2) or sulfurlc aC|d cont ai ni ng

D 1 o 1 11N o 7 1 I Y

s,
Fed
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about 30, e.g. about 22 to about 27, e.g. about 25.5
vo| % of base, based on the total volune of the
waeodogb7omr The aqueous base may consi st of an PCIVEP287/063832
sol ution containing a base, as herei nabove defi ned,
and an insol uble carbohydrage e.g. starch. The anount
of base is chosen in order "to obtain the desired pH,
e,g. to adjust the pH of the solution resulting from
the mxture with the aqueous solution of iron(lII)
{(8al t "EeCi@lpHUbBTWERFEGBEUD KB aRt a1 cip selépmb] yoratbo aslt with an
6 and, ﬁj@mf?@[u%&pﬁtngﬁE@thb@p@fqﬁe@n 2680% &P .=‘e\¥?{}m%ug‘8 reaction
pr ef ferably aroun may be selected from c
wheatis M&@écﬁi nm@“zfenme“ piot o maaw@h sarsdic ixgcdielas ca"bohmmtu
t her - may al so contain part of soluble
st argﬁﬁe”%? Ttodextri n). For exanple, st arch may be
Ofin 80, W4 % re . <+ as
G, or‘%*%‘égca?“ L T R R Bk Brelo 206 208 W wes et
potabmpﬁfmnnﬁeaﬁd 20wt % or Iess of naltodextrln
anot her enbodi nentof the invention, the starch is
r epl aweanitipyaily addepangrefal belt inwiugis Behehidbue {(grpleoeltie eigreh;
by Novartis AG. Preferably starch is potato starch.
(Pr ef drciiging tee grecipiiglegbramis aindisbEorsdly bohyide at &, wigh gater,
starch, is added per about 0.5 to about 30 g of iron
(§élt“Méﬁﬁwmﬁbﬁﬁéﬁﬁuvﬁﬁﬁ@:fbﬁ&§@u$\@@fgiGﬂﬁlron salt,
e.g. per about 1.5 to about 10 g of iron salt, e.g.
{Per aBEIE 2. OOVEEaBTIE IR GFeierdly salducopn gerivaive, such as
pr ef eqredeerhodbamnty of wEhed pyens 'b%a be&bsat% sic)zoztu'a?i
pH of the solution i s mai ntal ned ¢onstant at
between 6 and 8, preferably around 7, during aII the
m xi ng. By sinultaneously addition of the iron salt
2.2 Aangdhe f@at%% 3@%%;&9@ CANbEadhwak&d ohQs Hhe. desi: Bﬁrq contairing
vaI ue. Accord ? to the invention, the reaction,
ron{tbards- émraxfd%tfé‘f; e w@ot‘a&r@ﬁ@r&amx‘@mﬁw@*aﬂ ad a cmf‘e @ certvative
which HIETRES @\, ,r%&@%k“ﬁ%%g?bOUt 1 and 20 preferably 2 to 10,

preferably about’ n o her enbodi nent step i) is

iper f opaedak. ﬁ@?’r&[‘%@&@ %%&”5 auﬁl@%@%ﬁﬁ%hkfﬁ&ﬁﬁt 1£8ait with
i) the sffspen3| on agna e a short tine

nor e #h&AVEOUsobRse ptr ﬁ@mpvz’aﬁur}@m@»& ahou6 Shat S0, mméﬁ‘an the
pref ebablys qyer. gt i Dupkng dhate iyt Recormie ¢ carbohydrate
suspensi on can Be stirred. A cordlng o the i nventio

the s@raipkelycérbohydrate may be a glucose derivative.

G ucose derivatives may be sel ected from agarose,

dext rafiondox PATAG BeRt CArsate i VaEY exyberiag dewferanly starch)
cel | ul9se HepitalibyPSor %%éi%?%@u» E@ WLi8LCe. ql AGL 938ea;

mannitol and m xture thereo Preferred ¢l ucose

v\Wé M BldoY @S 1@ LB YEFOS 8 ARLLOLEX LGN and m xture

t hereof. Mdst preferred glucose derivative is sucrose.
According to the invention, the anmount of sol uble
carbohydrate, e.g. glucose derivative, added in step

234 é)\"()bﬁgaym:b%\ E é}‘}%’s%ﬂrm%z‘t 9 al’%@%%} %\;53%‘ ?haﬁé 95@ ak \CX - 80 0% ntaining
to about based on th he phosphate
rogtd bRty mpEPe riat v»f%b%bb@dtrb”a@@ﬂﬂ'@s Werght 86 a glucose

JeSUGHASEHOR (AbQUL - 51l @ ARQULLO el ght % sucrose s
used. According to the invention, the precipitate

10bt ai pegh kN §t=§t9i«!t3n€;@¥i\:bﬁx%sn§ el L«s@@ tljn Qnﬁx{”iﬁﬁ@ﬂ with &n
According”to"the I nventron, fn st p ||) tal ned

Pr ecifpHeaselasE 4 gl raised belwesy aeddhtrat Mn

filtration, centrifugation, preferabl by decantat| on,

fand t’ﬁéﬁc*w@%@éi@?u?ﬁé%%ﬁwg“ A ﬁ‘bd‘ M RsHoeip 8 roregiotiation
an agueeus,-$al utianaf NaHRB peeferably with water.

Conbi nations of water washi ngs and NaHCOB-washi ngs nmay

be used. The precipitate is washed once or several

times, preferably several tinmes. Washing can be done

until the level of inpurities is down to a predefined

| evel, e.g. froma few hours up to a few days.

Preferably 2 to 5 vvashl ngs are done hor e preferably 3



adsorbent may be from about 0.8 to about 2, preferably
1.1. to 1.5, nore preferably about 1. The resulting
waousous4suspensi on of phosphate adsor bent haspPCT/EP2007/063832
approximately a neutral pH value in the range of about
6 .5 to 7.5 The suspension_may also be done in
presence of a sol uble carboﬂydrate as herein above
defined, e.g. sucrose, e.g. the suspension is
perforned wi th an aqueous sol ution of soluble
whearibelupdiintey; ©r peherrsal atbliginedrbohytitate. i s added in
a further step, after the precipitate i s resuspended.
In step iv), preferred soluble carbohydrate is
sucrose. In step iv), the preservative nay be a
24 A polasbd éa;pﬁiesere\mtsiive cfsac lroad! iemgwachihmahetmi akiiemzmi c:nf*ia'n'ng

%Fgﬂéﬁi %?ymlrzrg]e{&z %ﬁgﬁl Igmc?St ‘z‘f% egrl%iaiyaé?/e g%iggh Hratcebzhr S8R prises the
stdpercgof . Preferably, the preservative is an al coho
Preferred al cohol is ethanol. In one embodi nent of the
!invemé&mnf:iQeﬂmbmﬁﬁhaﬁgﬁﬁﬂS@ﬁhﬁﬁh@bBSEMU&ﬂgﬁﬁKﬂﬂﬁSﬁﬁD&ﬁxm¥
IS non rka ig g. not conpletely dried.Optionally
a fuf?H% “st8p: i~ e. step vi) can be added which
=§?22?5§&Sw9$fw%%'é%de by e B P RREEL T R B steren
spr aynd nysimgzé pedfihgihdirg e@ompreayanrmg: aRsraher: asbbgei;e THXING:
spray drying or fluidized spray drying, e.g. fluidized
bed @pﬁdﬁndﬂ@ih@umswpewmb@nem:emﬁempeemEﬁhyy~hﬁ3masg.uﬁnrme
a technique |l eads to produce a well
ranﬁ?rge%g é% fl ow ng and dust free powder which is
b dir. e wi t hout the use of
wzw)%c a3 eﬁf JEQEQI_}T %g%gmér%cem %e tfiei s;e{} ugf‘i%e tiani pul at ed,
e.g. ‘durjng processing or packaglng According to the
“invention, there is provided a process for

- 2.5 Arargkec tar hagraperetion 6f leh )asmmeéuaﬁsbrmtfha@émg&ﬁﬂi@htammg~'»- e

m. of

RaPEF AR re R Ry ERRBR il Bhre B st S PEe & Bucose

dedwpive sesiclapsies afimpraek dtd migps be product by spray
drying or fluidized spray drying. Surprisingly, it has
E}beemesfmiu@dm t ha‘muﬂmﬂo@bwérci‘vbgdas B a@o;ﬂr@dm}gn io$ reufif adalitesith an
to direct and_conti nuous
o aRi ST o8 FPei o s ey rabelSals GiRlegaPly aron
Sui tedphan fi (&H‘pi’dhﬁeeLAEaCEine:t‘m‘,%ﬂ”id NGt arvatandieseasihdy 5 and 8
granulated to yield a granulate. In another preferred
véwbod siwea til) of viidre perivventd mngeftnbe usdsfAte area of the
iron{lli)-based phosphate adsorbent is increased, e.g.
4.8, b}]’u’aﬁdlcﬂgjcﬁ npoLOotEs X6k piSentpran the htdsedartid aaondesn the step
dur | the nu ac
B ERATR e OFHBEN ol atay TBILACH G hrabliying to oive
aamemeHﬁeﬁﬁﬁkbedwuﬁubﬁmﬁhnnme5&rﬁ@bmuhat|on step may be
performed. For exanple a step of m xing, granulating,
é\emcxaﬁswsaief ng( an@lsizcir 1 mableew’hemt he: pboeqeha*t*‘*&«ra;dmr bemre step
ﬁ% ‘ %& EXCi Lentg ; qecessar% ccted
&W&@a b%n‘%“ "’é‘FFt%é [AeR PERCENe Pr6EEsYT Gt 8?
eamarrr aes dhesstiepaw, iy vefic ehamﬂ{sat; kAagd Bhpewder adsorbent as 3
tlgnally in presence of at |east one excipient
Sdi"étted from a binder and a | ubricant, to yi el d an
~ iron(lll)-bha hqs hat e a orb nt as ranulate
2.8. ‘*aiﬁ%ﬁ?éﬁ‘ﬁé?‘?gofi? rﬁ% it of G he “bﬁ’f o’ ‘3?% SRR e the step
fzsl}J t,t bereuﬁ@raazmsee ﬂok\@feﬁb eRintiin yreofyi }toabhet,@t nigiet s .ed i step
ing either tE* powder obgalng
"'& eb““v‘fﬁ‘ 6 i*ﬂ‘““‘“ 6‘? a?Ffrﬁ 5t BPUBERY REHCT %t‘eBF@vi*‘r‘ﬁ‘“ °TRE ® excipient
tabletting step is optionally perforned in presence of
an excipient selected froma filler, a binder, a
di sintegrant, a flow agent, a lubricant, and m xture
thereof. Formulationlt is known that iron oxides are
difficult to be manufactured because of their
dustlness Such a dustlness may also be problenatlc
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particul ar whose dosage can be controll ed when taken
by the patients. In order to obtain an iron oxides
w@oosarttkng phosphat e adsorbent efficiently sup¢EHBEP®IAS63832
phar maceuti cal which can be orally adm nistered, it is
necessary to obtain a conpound which can be f or mul at ed
into oral pharmaceuti cal CéﬁDOSItlonS Typi cal ora
formul ati on contain excipients present to facilitate
automati c compaction or sachet filling. However
satdida fotr of fisuch hexed p'ae;rstt;;stsegaayrt,aa‘ fieetaghhie sphesphates mikure
i nding capacity the adsorbent. Therefore in a
ﬁ?@?%ﬁ?@ﬁ”%ﬁﬁBd’ﬁ%ﬁt 0$ the invention, the phosphate
adsorbent is in formof a powder. Surprisingly it has
now been found that by using dedi cated processing
Furthe S0 dibb 888 du HaNgvdrien mnuiastuteqsprocess, addition of
such excipients may be avoi ded. Due to t he dai l y
3. Apesihs ok RROSRBBIRRAIE BVahYcHay) bhseughchkred which process
i ntake and the relative |'ow bindi ng phosphate capaC|ty
LW‘F”’é%t‘ﬁe‘**ﬁﬁﬁphate adsor bent s, patlents who need to take
such conpounds, 9 suffen
My FErpiosh ﬁé#"éaﬁt‘a i et pe “t a%ééf ‘ﬁlgg HOBWHURTOTEE) YHa m aquecus

evesde day Thereiar echhehes s 10eQfhetn RROVIE IR s nptionally
phos hat e adsorbents in a formulation which could

V@‘Béﬁi%r?é%&c"‘@?rﬁf Piafde, for exanple in case of
Iderly or. pedla ric patlents A formulation in form
i‘éf agp *bbmeth CHRic ‘“f%ﬁét)ie‘*bﬁti SHES cHMPPTARER i n
ngarls ? t he ﬁhosphate adsorbents comercial l'y
VP REET B 9 WeS' Fdider coul d be diluted in water
and then permt to take higher doses of phosphate
adsorbent wth a | ow amount of l|iquid. Surprisingly
t he |nventors of the present |nvent|on mere able to
”“‘“B?@bﬁﬁeﬁaﬁ* FERO% S SREN AR HY P RESPREEE ads or bent
in formof a non-dusty and free-fl ow ng powder w thout
the use of excipients while maintaining the high. ,
4.1 HFedpHAT S BYHENA §' Eaplt Sigergersth diseonppoiisd asTrdgated above, Ina
DAWHEF cal oeast t)’eal%eﬁané %%‘ﬂu%ﬁgcr ?w% %%‘H&GBS nimal, In particular
processi ng or packagi ng. For exa at powder can
BBy Jga@mayt il [spgg s én)@ ansﬁr@@th&!ﬁjcbarqnpmf ponpidsesiagrenistering to said
SRERELP@Lovd hEkKy mﬁ?@e RLESEN s HaDL OB HREOM 9@% to the
a phospFate adsor be ich'I's free- | ow ng, ﬂ
igstieree and then can be filled into sachets or stlck
packs, e.g. automatically filled. According to the
present invention, pharmaceuti cal conposition of the
a2 A BVERL] o RelienS, a\@haﬂm puld 5% LA iBhosprate prodct
containing iron e based phosphate adsor% e.g.
e, e“éﬁtra'm’:ihwgri‘tme@rpmmhan gsiisoibent ok tctt?e@u it need of such
. I qn, autl.c ns, a di DS
R Rt Oh P Be Tor Tt QT A SR n AR compriass
:Lorsmfﬂpfr@f*erabt ysdtmeal agogEgived ems ﬂt e gn povdbresed shosphale
tg a%y @%ﬁ@@fﬁﬁ? L ESerGapsul es, sachets stick packs,
tles (opt Fonal y together with adequate dosi ng
systens e.g., callbrated spoons), tablets,
4.3 ﬁ\d' t§ GLA $i JQL seg a‘bl fft Sy m}l\. Jnm (2 ﬁ}d%q t‘?‘tpL @m?e A thni g%?gynvwa it
coa ed t'a PBivar maceuti cal® compositions ace
phosiiees, | eny. 6Nt dmtxm)ﬂtaiss ehb jtmcm;ciaatttad as Sﬁmcé sokded of su
frfe%t’rfTtltagalbilort]r‘?é\aeergéﬁem; 43 anbd ngp,sag}flet eﬁ} <g éw« which method
compdsebaltihirchewable ﬂﬂsagaetoanuf&hémabhEMdbsage fﬂh -based
f.or . $ Le.sachet .as defined hereinbel ow.
pﬁ? é?r%%iggyﬁu |8‘g}|*’ts§}aremn er, granul ate, tablet,
for exanple dlsperS|bIe tablet. In a preferred
enbodi nent of the invention, the pharnmaceutica
conposition is prepared in the formof a powder or a
granul at ed product (i.e. granul ated powder or
ganul ates), which is optionally filled into powder
cont ai ners such as bottIe capsule sachet or st|ck
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4.4

8.1

7.2

b
[

The granul ates may be filled then into e.g. bottles,
capsul es, sachets or stick packs. In one enbodi nent of
wo besioment i on such filling can be performed bRCT/EP2007/063832
automati cal ly working systens. The sachet or slick
packs may contain between about 0.5 to 10g, e.g. from
about 0,5 to 5 9 of granuldted product. The
phar maceuti cal conposition of the invention nay
contain a binder, e.g. dry binder, such as sucrose or
Arinetrodrystedddivaie raating oseatNORspitae anetherfoodsiuls,
enbodi nent of the invention, the pharnaceutica
conmposition of the invention nmay contain a |ubricant,
e.g. My-stearate or hydrophilic lubricant, such as PEG
6000 ar. PEG. 4000, . The iavention.provides a capsule . . . - .
R e A pehry Y B b S e S B st o0
say gf thasnahpowseindostied wgandliab €, sindepref erabl y
further conprising a lubricant. According to one
enbodi nent of the invention, the pharnmaceutica
conposition is in formof a tablet. For better
l.eabidity ar ease of differentiati.on, a subs |
& Pg!r%Qg%g tf%t}itq éybo%a t%@?cfyg%r%;?mﬁg Gl 'éhé@}r] fg%fmng d?kf‘#%eg N ation of
itcaphret phraypiaee prodimeds, byhatrabliet tthgpsidorg is tisrieble n water and
B e R e re PP =G By R o BN s
enbodi nent of the invention, the tablet is prepared by
conpression. of the.pure powder, i.e. a powder of the .. ,
A RGEBRE e R SoTBERISi THott Byl pirBnt! "Eogel ey ot o 4
skuvd abherigxcbpirentis;bsue bhasshaxe sficeindrs ssalrgiot ed i amntion in
tlﬁtéﬁ bHPer; dggin%gghgnLk ﬂLﬁMIggEnIha|qbKLC nt,. )
SRR T8 T HERSF S Qeﬁba%‘t‘ BrI&FBo i nERS0r TRE™: &9
chmpeghi ahizatiherctadiptin ksicabli &oned phyccaipr 8854 amdef.
t he granul ated powders (i.e. the "inner phase")
together with further excipients (the "outer phase").
JThe inner phase of the pharmaceutical conposition . .
BT RIB0 SR ST bt § ol VRS ol B EHE I SHaLRS for the
sapsprdentiatid oalndr@ast papgsiexs nphenfuissel gt edibikomids, whole

iller, a binder, a disintegrant, and mxture thereof. .
t;*‘%?é BUtPES Fha¥ e B e CB%P%B%&PP%%S EBn‘ﬁd“éi?‘tl‘“}baﬁ@ﬁ phosphate
AEGREE AGiehig doherdingveiid PRy, conpri se at | east one
exci pient selected froma flow agent, a lubricant, a
filler, a disintegrant and m xture thereof. Prefe abky;:nv
AME Dt CpHESR TP S BTOFNIRYERE08, ¢ bt Felfng’, semi solid
Jasshoptri-onahlaynidy fild liek(anen dheiphbegaiibertN®carding to the
kfha[naceutical conpositions according to the present
"YRUEHY i on may conprise a filler to provide
processability.Suitable filler nmaterials are
Anelibi-dsnewn sbid HESxRr b SRB1aien® the REMINGLER Shosphate adsarbant
Phar naceutical Sciences, 18th Ed, (1990), Mack
SRRBFIE A R O East on, PA, pp. 1635-1636), and
dnclude mcrocrystalline cellul ose, |actose and other
FEABOTRIdrat sETRET R e KB et FaPPHrFed’ St SF¥Ra%R, gomprsing the
i8had Chhska Q0B (10 AESANMU RodkinCOM:S tAkERun Hh€ AliGld Rvnprising
phosphat e, potassi um bi carbonat’e, sodi um bi carbonat e,

e elsHNEEE (@& Arumtphds phdbebai BasTe) aiky grsugly & binder {sg.
sSH@AE SmickRdlsuMreH=anbaeor AangBipdages thereof, of

whi ch | actose, micro-crystalline cellulose,
PREegelatiNicaRdoStd 8hor@Rd tMinet il @ Sioh DAL in &I& of a tablet and
_preferred. Omng to its superior disintegration and )

e BWpFOTRT O DBt DONPedgcr yesehpls Weheep g selected from
alef, 68lnc@r ad@SincEMe: QI Jow @ggmm xtures conprising

m crocrystallinecellul ose and one or nore additional
fillers, e.g., corn starch or pregel atinized starch,

are particularly useful. Preferably the filler is

m crocrystalline cellulose. The filler may be present

in an anount of about 10 to 40 wt.% based on the

total weight of the pharmaceutical conposition,
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consi sts of | ow substituted hydroxypropyl cell ul ose HPC
(e.g. HP cellul ose-LH22) or
whyasoxypr opyl net hyl cel | ul ose HPMC, e.g. 3 or BCT/EB2007/063832
The tabl eting binder nay be conprised between about 1
and about 10 w.% and pref%rably about 1 and aboul 5
wt % based on the total melght of the pharmaceuti cal
conmposition. In a preferred enbodi nent, the binder is
used at about 3 wt % based on the total wei ght of the
pharmaceutical conposition. b) disintegrants, e.g.
car boxynet hyl cel | ul ose, cross-Iinked sodi um
car boxynet hyl - cel |l ul ose (croscarnel ose sodi un),
crospovi done, sodium starch glycolate. Preferred
di sintegrants are crospovi done and croscar nel ose
sodi um The di sintegrant may be conpri sed bet ween about
‘ 3 and about 15 wt.% preferably about 5 and about10
8. ARt oen aﬁé%é'%r?*pﬁé‘&i@tcw‘ﬁmﬁgh{b‘vlejffm@he Pleafnaoedt feakse in the
}W@P{Qﬂﬂtd N FrRL S XRAPL ?mpctstl%n Si ¥ SOLAN ié‘zé msthod 88 in 4.1 o
crospovi done, Croscar mel 0se sodium or mxtur
dhelresf , and i s contained at about 10 wt % based on
the total weight of the pharmaceutical conposition. c)
| ubricants, e.g. nmagnesium stearate, stearic acid,
cal cium stearate, glyceryl behenate, hydrogenated
&Q{fzrcM%gi%t?ﬁ@krﬁpﬁz'dm ?%E %89%@%&0%@9’* §tntig bb s B%gm@aléé%h%%% active
oxl des such or PEG 40 In a preferred
ngredigipy dpaine’ \Fiﬁb@f‘iéﬁftp?iié“%gﬁwcm Fpeshcytie 88 TReelamer Fosrenal
Ca acdiMBl HiCaNbarb8rnde. &&%&%W%%ﬁ%%@d stﬂQﬁa&z?@%@% calcimimetio
fromabout 0.5 to about 5w % e.g. fromabout 3 to
such agpggealseiwvitomingi.er spigbliy). about 2 to about 3% based on
the total weight of the pharmaceutical conposition. d)
fl ow agents, e.g. silicon di oxi de or talc, preferrably

In "zb{:c%b%c%Q@tf‘dihQ%*“d@usﬁ@ d;br{déli,ﬂ( wgzmﬁ%@&l dra Jmmfa l@Wapect:
agent, e.g. silTicon dioxide colloidal, may be present

9. A nemabaut iAheahoule Qm]npzes% 4. 'zcﬁngriagtsoﬁ\ W %6 BASRHQ1Y or
the total weight of the phafmaceutical conposition. e)
sEAveNcEdRet Betarcoicailicdante areogtt of g ahespieje slimsrenepeyrding fo
18 1 QRAGLT VARG Ok &9}"30&1‘1&93%& o Qe"“ctnﬁt @ﬂbugﬂ;bst&m@ being
di oxi de, 'i ron oxide or al um num | akes; h) f] i ng
Wm@um»mdiaﬁﬁiww@ﬁ@%ﬁ AcTOIHALE. réaptie O, rﬂfemfmiiﬁi, €.g. as
dders ? Jrovided a tablet containing the
i ron( T 5 based phosphate adsorbent, and a | ubricant,
_ and optlonally at |east one further excipient sel ect ed
W4 premrauls Prapihglis] sdera kih @isiiRbegy anghosahdeadepdwt according
‘ag%niﬁw o885 Nelalnahow Foﬁj@t?&c npeadent-r nehab r@r?' :a‘?iaéfzgtqer Frosphate
urther conprise at |east one x0|p|ent sel ecte
FEdHH TR FUSHE HepReE :*“;:ati{g[\qt@ami} agd swestenermpamnt a) and cormponernt
bQWE‘ 1 deying c%:,&g*%ks”g HTBAL MM and 1@ | Rrg kr&% ”ﬁﬂ&é%«: for its
er ei nabove descti bed e tablet na
aéwgﬂﬁﬁﬁyﬂconprise a f|In1coat|ng Exanples of SU|tabIe
filmformers in filmcoating conpositions to be
Wheregppidsetisecdshdriaeautdicalo Serposiier srdrgfistaed in conjunction with
RN L h Q “}‘Q &3 g l € C Y \.63
a0 e Ty dane ST vl el AT Dol ke Senpreigle o
car *mp@l ViERSishe 3100 2 oriiscaipol yrﬁérstcon@almﬁhgr caloitriol, eg. for
Fe & t-' k‘l Q\ Y, L Q;}A{;n.qt o 0 nabova
Ry n? ne! é ?ﬂag SQ‘L%EH%EPS%C %%gjﬁggg}gr opy ic%ﬂ' lo%é HBRinabove
specifi mxcmwmt}m rac@*éﬁdﬂ%ﬁﬁs@fL(andmhy@k“rfbwmfowrmmy|d@ei3mum§ an the
heq! ! treated ang s
ym‘ﬁQ&Qﬁggsgyﬁﬁy &% ﬁggé? ﬁ#g@ fsQSf%%eﬁﬁgg} The film
coating conposition ingredients include plasticizers,
e.g. polyethylene glycols (e.g. polyethylene glyco
6000), triethylcitrate, diethyl phthal ate, propylene
gl ycol, glycerin in conventional anounts, as well as
t he above- nentioned opacifiers such as titanium
di oxi de, and col orants, e.g. iron oxide, alum num
Iakes etc Preferably dry n1xtures as Sep|f|In1or
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The filmcoating can be applied by conventiona
techniques in a suitable coating pan or fluidized bed
w@p@anat7ws usi ng water and/ or conventional or ge@i/EP2007/063832
solvents (e.g., nmethyl alcohol, ethyl alcohol,
i sopr opyl alcohol) ket ones (acetone) etc. In another
enbodi nent of the |nvent|oﬁd“the iron(ll1)-based
phosphat e adsorbent is formul ated as an uni quely
coated tablet The tablet according to the invention
may be nmade by direct conpression of the iron(lll)-
based phosphate (the drug substance) and by addition
of high concentrations of My-stearate (e.g. about 3 to
about 5% . The tablet may further conprise binders as
Exammiedy  HPMC 3cPs. HP-Cel | ul ose LH 22. El ectrostatic dry
owder deposition process may increase the structural
Fhe TolipryPianyPi ot FERBstabieet! ' tidticPaddi ng maj or amount s
of material and al so provides the opportunity for an

uni que appearance of the dosage form The tablet may
Examuie lebaratipy ohirerBotrest abvwhdryadgseldst deposition
To & nPhOSS%1k8 pBat@ St 1 1Q%Ry s8R ARG HhoX kb \%;] \hf§ter a solution of
prepared by melt-extrusion of a mxture of ymne
148kg (@xpf@f@n@@epe “E{Srd“ﬁégif*? ghesplvgl it pEgpYaiRGs apided RLCBMI rnwtes Ume
span a@qqeﬁk%%r£¥f BV%/J%A TP NP Qiten!f'%%u»déﬂh%'@gu@&?ﬂ? at least 80
g. |tan di oxi de) and ot hér additives (e.qg.
”vﬂdwee@«e}@@) hep fligrechend svagdedf thinee Howp Zuith GRYEF Ve sach using a
uemn?@xr QQ{H%Q@ n’?lli?t%@%&tﬁ UGALE weS::0R1 RMQQ@\,mé’e RS k08RG a80 B added
m cfon. The_ coating process may
ard ?fcov?sv@t“‘ é’w" f?‘"& Rf r&iﬁ‘ng‘? fthiesiredree 10 &uge! By foadutmct siv golated
rede teﬁ"‘?r%ﬁjw s RRF 38hindd @3%;549(/'%}%%%”‘ LAV AhERes608LIRG noropriate spray
amber and attaching the ‘opposite charged coating 550
fﬁwt%p@%ﬂeﬁfﬁ@FﬁﬁE3@6%@“3@%$h@§§ﬂﬂf¥3ﬁw@%@p@?@ﬂﬁﬁiﬁﬁémﬂﬂégﬁf 64
ade1qﬂ@p ﬁmaagﬁgeg;g@fe on the wheel to an IR lanmp were
nelts, |||) transferrlng the core to the
The pa%gwéeemﬁbaéee@wd? WHeal ciivd Praspesns AGeAikEpsedEdsOf Pick packs.
the bottom part of the tablet core. Typical coat
wei ghts are 3-4% of the core weight and are about
Exampo 268mperdion k! ret-esxdphowhsttepisotieet f usi on cycl e
An aq%@g[ﬁé Qi&;}&fsr?%mef{ ?ﬁ%’&:mﬁ&aﬁx{ eg%ﬁgzg%%;dtty R'Ogﬁ m.a\(e ?et?&r Siie ,ijgnd an
aquecdy mtmcwﬁ efperEtiUrodjoriseo %tehemeatpeﬁmwe esafia@ Weiter {schition B)
are ora l'!:':t nt L Y £ 7 t,' 3 Lo l 0 7.36¢
sre e STt TP L aRER R R P DER T By s Oggetcer 7.300
potate Asedr dideg wadeitdver B iiventison’ SChaniiponf Ict%hf}rswas edxing of solution A
. S SQf: ceordic Lhe.lnvent eswreredaian
ard B BJE!P LPEQI] es@d; ?u'i:.}? gfth@ gngﬁ]g gagekl % %)% rﬁfln ﬁ{é rhgﬂmgﬁy cren-radoish
8IS wwmpi@satw‘orfst at @ssomhoipabke 26U ,smmmno mm%bew tirewltares with
173.640, %fs?' Ldar '?’qe%gﬁrta‘é{} mgwnwa@%wwy d‘?fl f}g'«?;s\f’k_, { ;é‘;%g?%,. ase and
2429 @hahv sseenrdzsm it Yosuighird Bratsretdoesd menaolv dfitdage thhdival product
(el adl, S QS h, dose
are m%gz L@Nlapz%jlaﬁl gy cgys %9 g"‘é'}gtoo\ks K%*Lﬁzéb vh%!éf%tzl on. the
conposi tion of the invention is in formof an aqueous
gel fornulation. Such an aqueous gel may contain a
vi scosity enhancer which preferably has wetting
Examis gpenddpesis @l‘mae mhpﬁd(’a@rtelthe Fage el seasibby imbyarbgie 1 or Example

df th t fatt d
2 dete Rt bF e R ORsTRs S oter ot The

eeparz{tsbh@rmﬁﬁieﬂﬂ?&gﬁebea seleeetedef rom starch (e.g. corn
starch, potato starch), the starch being preferably
heat ed up, cellul ose derivative (e.qg.
hydr oxypr opyl net hyl cellul ose), alginate salt (e.g.
sodi um al gi nate), carborner, colloidal silicon
di oxi de, and other paste forner (such as e.g. PVP,
pol yacrylic acid, arabic gum xanthan gum and m xture
thereof).In addition, preservatives may be added, such
as e.g. p- hydroxyben20|c aC|d nethyl ester and salt
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thi ckener in water purified, dispersing the phosphate
adsor bant until vigorous m xing and then by adding the
wo booskerter . Possi bl e sem solid fornul ati ons i PCT/BE®)7/063832

but are not limted to, swall owable gel, e.g. aqueous

or non aqueous gel (the phdsphate adsorbent bei ng

optional |y encapsul ated or “granul ated); chewy bar,

e.g. a cereal bar, fast-dispersing dosage, such as

orally dlspersrng waf er; cream bal | chemable dosage
Reagsfibe mrjmhe\nva’br‘eiﬂdosagehf Giivg - Sosiem A4l figaiivdly Sogipft hydroxide {(80%
() SERGHE o0l BUOGRL OF %‘éc@kef Ppcs 0010 R SHELARRL acia (Hol;

ol'id fornu atlons tRe I T on( Based phosp

Fye *rows@r%‘eh%”“m%%@ﬁﬁ“amvda etastyrafd @earhha“siﬁmsol ubI e

b o thh § y g ; HESY HONS
Eauips ’{t't g?%q?rétwgtrm%r%em ?61;(% %ﬁﬂﬁn I’ﬁaf?&o ﬁg%%\? dcﬁ}‘m (s.q. Diohex
tonFaadiahtdgeentcia kst hey, ineynd dioperteet ved asoa “dé‘lﬂf ybe F regenerating
anion ’vl‘liprﬁlagm Lo r%)trrg%r I\‘H 0.4 T'}E?@';;Chf}ﬁm {o?‘hsr ?LQ%UJZ h@tt‘«tr} PYOE

[ ar ge dosage form nay be actép abl'é Re'

Fitter {pat indmtheomPrigft drdbi-y, E&ﬂhe@eﬁfohmﬂ\éﬁﬁvr Or$ (arle given to

A «pediatric patients. Swallowable gel has
Qhrﬁﬁkgﬁa%%aﬁggéeqof be confortable to swall ow and be

GradisRPSSlH! bfs;Pf—‘Fr&% P aﬁd&‘dsg of r%meﬁrﬁﬁéor{ 24 ch'fi% Qé"@!« %cm, as
uumﬁﬂpd C|ne tion there & Wi de Cchoice
ptions. hbn aqueous gels are preferred Encapsulatlon
iﬂé&wofmpﬁemrron hydr oxi de and/or_a granul ation step is
preferably includetiind n obEemtio overc@re prabkens Remark
with mouth feeling, e.g. grittyness. s;According to the,,
i nvention, the chemy bar may contain i'ngrediéents stat
sel ected from the groups £o nsisting qQf malt g@éract
skinmmed m |k pomder fat feduced cacdo, gluc syrup,
egg, har dened palnro4l (e.& about SO(Me|ght 44¢ based
on the total weight4.ef the bar), yeast:, sodigm
chloride (e.g. about 0.1 ight % baged on the tot d
wei ght of the bar)uégrtadﬁﬁ (e.q. vr?gnrn E), Qkunen
(e.g. vanilla flavoi§, on® or nore sﬁﬁblllze?% (e g
. %339 E435, EA72b, E475 soy bean Tecithin), thickener
Flow r: carob fl our, Ei@d?mwThe bar may be covered by a
Ui >r~tﬁ§h| k chocol ate | aygiporess@d i@ bbRQicsygar, cacao,
cao butter, whole ullk ski mred m | k powder,
‘“nﬂ SEPHETE butterfal ~ soy bean lecithin. The cover may
injectiomeicghts 33% of the Eopal wei ght of the chewy bar. The
manuf acturing process may conprise blending of all the
- redients..n.a mxer at elevated tenperature and
*ﬁf{y?F%Fgﬂgw¥ﬁe3ﬁﬁend into a nold. The bars nay be
The sx}%&ﬂk&gr&@r&f tiedt woadd gt tth) UFEQ@@P@%WGBMEHD&* ad*urﬁzﬂ@\rab srated,

Mowmg%rm? é?gnﬁbéﬁﬁer“ﬁ%d“pﬁFrehﬁyﬁrVﬁWdTﬁngbmmj‘f{“ companson
solutioada mi&tﬁ @t enciand oi‘r&yr}ﬁﬁor@@f gelwedafso patteafy A& exist in the
aobve Mr‘ré}:d =i* Ht BC)P“I? wgg@gg’%o%lasu p“ nent &}hfﬁ :{Jd?droeyggngy sansilivity
r<édﬁmﬁatlons with respect to the S|ze In addition
- *? a mrde choi ce of flavor options. Oally
Cp“éﬁgb%#§¥ﬁ wafers are versatile fast-dispersing dosage
form Oally dispersing wafers containing the
phosphat e adsorbent of the invention, e.g.
iron(lll)-based phosphate are particularly suited for
pediatric and geriatric popul ations, since they are
confortable to swall ow and nay be perceived as a daily
suppl enent rather than a nedicine. According to the
i nvention, a rapidly dispersing dosage form nay
rel ease its active ingredient, i.e. the
iron(lll)-based phosphate adsorbent within a period of
| ess than about ninety seconds. These dosage forns nay
exhi bit a three-di nensi onal shape, which can be
retai ned for adequate storage but may be readily
dlspersed in the presence of excess nolsture




or gel and then | ayered on a core. Various flavors may
be used. Such a formmay provide better chewability
wapabsoowreh feel i ng than ot her chewabl e dosage POT/EB2007/063832

This formul ati on may be confortable to swall ow and may

be perceived as a daily supQIenent rather than a

medi ci ne. Accordi ng to the-Fhvention, chewabl e dosage

forms include for exanpl e candy, sof t capsul e, and

nugget. A wi de choice of flavor may be used. Fancy
s o, Shapes and colors can be designed.. Th q“ Qle 0S e
*ebi“ﬁ*ﬁ)“iﬁﬁh may be packed’grw ‘aif“ ”B‘?e?n gq wOu. ‘? 3898 mg of
(prepaiendh viidirakiy “Wxa“pp@ 1ORECY) tﬁaﬁ@ﬁ "E‘)mthe“‘? ﬁ\reh?%‘“ H&sk- Add
and ToXewabl e dosage f of i iy “'cont & ‘ﬁ"‘l‘h‘grié}ar DTS P BPat 'erdi 3 i

from the group consdist g ppf bf CRNBEGYEHRoN SUGAIS.D with HCL 0.1 N

partially hydr ogen@B@Q *&05{@3@5’@\ andwertt onseed oil,

nonfat m | k powder,. e
artificial flavor, “&f‘ EW"L' gtér“"d fP%‘ryc%‘%;ﬁgﬁ&sg a%}tééi f;?
‘a 2 g

Carrageenan, Red 467 ; R g Tyt
trical ci um phospha%Je“*”%? PhiE TOE0pRErglY Degpging the vig
ni aci nam de, cal cl psn.pant atidenghesxipyeldoxi AR, of the eu:, rimg
hydrochl oride, ri bafdsaming uﬁhﬂ;ﬂhnam@ene&mmenr\maztrea via
The ingredients may be . %ﬁseo v“ g %r c
to forma syrup, whf ¢ y V %@Jﬂf}§ “Feﬁﬁh% ask
the desired concenfihf Foﬁ P Pﬁ“ (? and coloriess
caranel i ze. The |i gl ?HEW @Lirﬁﬁ “Hhﬁgqﬁﬁpﬁs

Con meﬁﬁ@di coak eduttown t OL bw@;@e@h@@@s &@% *Sl;mi ACEOr gdi e

nvention, hos e _adso

\pmpa]& IJ?‘E‘.:;{T‘ a(lt‘e as an eggr}g{ ;ga % rra»; T«; ]B’“s 10 égﬁyg }Qé@’%ﬁ@ ma

| 8 ﬁﬂqk;
conveni ent and pat éarrc seE e g ]EH ith HCH
W B

be perceived as a““’*" ‘fefh 34 510
dai on suppl enent pré ﬁeﬁ‘jtwhih 2 it “Céﬁw‘ém? F‘?E YAy of

Compdren edisbligosachet ﬁayeéhacnmd&*@*“g i%@D}hﬁSKTS{ :of 70 ofigimi
caicutagti@nul es, which ma e Jm

ascr | HEBSEIT T CRBCha gy Al C5 P S glumete
(pmpmt&nse%%]%eof efhelé (gtﬂFg @éiéh’}e‘t “h‘\gg/)"’g Or‘?ﬁ&‘e by mm%l ng

of the bars after renoval fromthe nold. The sachet
mat eri al nay be nmade of water sol uble pol ysacchari de,
Evalusgogassstanett, mashed vegetable or fruits, optionally

The 3:7\{{41‘,@ S?L éps' ﬂsm -[He* w?ﬁ%?grm%% %?w@%m‘é 8{9 IS rdu‘?tffﬁyj by comparing the

he™ fr
reiemrtrmﬁ}rat:ﬁ wgi“ treké @htweﬁsa@t gkt mh:emezae{*oc@ ermf et irmpdrisbmeolutions.
which is dried in a next step. In another enbodi nent
The pafl hvesiinveath enalvtcheswom sleleabired cartbehywdratiegrams of the lest

se?u%ieﬁso %Qgﬂ‘%? ai‘e,[lastfgrgqgafr -%Qrdzé eﬂgfrcieagsecf )érprgr%l;aemqgf? 95%@(& carams of

tmawggbepﬂﬁasand/or step ||) of the manufacture process as

descri bed herei nabove, starch is replaced by dietary
catcuddoper, e.g. Benefiber(r). Such a fornulation conbines
benefits of phosphate binding and of dietary
fibers in one product.Uses The iron(ll1)-based

o) @EH% Nts AGEQRGINY to the invention exhibit
Per %Rpgua ?{ESH fﬁy@l%é I ca rﬁp%r operties, e.g. adsorbing

|norgan|c phosphate.or.. phothate bound to foodstuffs
- ””*rOﬂvbéﬁy“frurdefpr“feodstG , as indicated in
invitro and in Vivo tests and are therefore i ndi cat ed
for therapy The |ron(III) based phosphat e adsorbents
N accp to the rhVentloﬁ are, therefore, useful in
2 Propyel! Prea “Hent ahd%gr reveption of hyperphosphat aeni a,
hyper cal cem a, hyperpaFathyr0|dlsnrreduct|on in
cardi ovascul ar norbidity and nortality, rena
ost eodystrophy, cal ci phyiaxis and soft tissue
calcifications. In particular the iron(lll)-based he
phosphat e adsorbents according to the invention are
suitable for the treatnment and/or prevention of
hyper phosphat aemi a, in humans and warm bl ooded
anrnals in partlcular conmpani on ani mal s such as dogs
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conventional route, in particular enterally, e.g.
orally, e.g. in the formof tablets or capsules. In
w@e ooms/0teses t he phosphate adsorbent may be adnP@i/EPBNBG3832
t hrough nasogastric tubes, e.g. pediatric naso-gastric
tubes. Pharnmaceuti cal conpozltions conprising the
conpound of the invention i'n association with at | east
one pharmaceutical acceptable carrier or diluent nay
be manufactured in conventional manner by m xing with
a pharnmaceutical | y d&Ggpt abl e pqrrrer or diluent. Unit
& npdosages f ortifar ogﬁr“adnrqut, “ion contain, for
exanpl e, from about” "ou Bt 0 Jablotie: 79, e.dg. fr om about
0.5 to about 5 g, e.g. fromabout 1.0 to about 3 g,
ew.. preferabl (L . t; el all V. » i tae
Ewr Prefera tv\, gg@ ahggtmtmrégg{%%#o ipkan EARREULS &L REARLE 2 0 cesi
to about 1. 3 b 3phosphate adsorbent The phosphate
EWuszadsor bent ab©§rwfmgdv0?mWeQa%ﬂﬁmtbﬁPﬁayqabsbﬁbehmﬁed
Pa, [ OF the absqr ; € d to foodst uf fs.
As They may bz ag%$§£ Qfmgﬁ f%gg%tﬁ$$H% ility of the
Phesz iron(l11)- b@@%dﬁphospﬁaben@dsorbéﬁﬁﬂoﬁﬂvh@?rnvent|on
MWeod N LNE U1 CREENLarQle DY BEDRANRRBRALEATI AR D
‘denonstrated in ani met hods &s well as in
MWiaegthd ni c, formféfmrﬁpr«érkrfrtﬂémwaé»m@t@@w@ﬁﬂtm@mﬁfﬁﬁ@aemi
herei nafter described. A- Phosphat e Bi ndi ng capacity
may be determ ned in assay done according to published
Resuliyiet hods, e.g. as described in WO07/088343, the content
t her eof bein% |ncorporated by reference, or according
The coppopRGRpPE T he FEFHADOG 2B ENPPE® Tri al open
| abel élne |l agged, multiple dose, switch study in
The CoRROrRAPSORE eréwréhramte Wa%“ymaﬁ seases) on
henodi al ysis. Patients remain on their current
‘.« sevel anmer treatnent during a 2-week run-in period,
Lhensgnfer a 1- to 2-week wash out -period prior to
€ing smntched to the iron(lll)-based phosphate
90 % ddRoppeRt! HsPigesEd ﬁé%i’it“thB(asnfpl\éd togadergu g slagely bl %) to
p*epaa%{m& Jerd. gt’lh@aﬁ( ﬂ%% BLH e sil’s@'g%/ Leay, 22.5 g/ day.
ort enro 10 patients. tients are
stratified by pre study sevel aner dose: Strata 1 is

. sSebhan. 7o 9/5lay: .seygl amer in cohorts of 3.75
gg@ﬂﬂ%?daCd&“%ﬁ%ﬁébg'ﬂ%M%g¥mtﬁé§|ron(III) based phosphat e
B0% obitis grdyant as Stapatal B dmrgieatetilicdrintequalxat.od ittv.ngJ dadyS% of the

- € e l.ron
SAmE &ﬁﬁ&"%ﬁie ad $%$B§%F reatﬁﬁ&ﬁ Q%QEP ordé%g ;i@ﬁ %ﬁ soeen
1000 ?f“@r@gm)[‘ﬁfg‘ﬂt’\h}en‘p‘;rzbsSHXSTIMW‘GI’K‘ Fesn ophevirdas: tdpdnde the final hlend.
sl QREL L) 5 ho SQ bent characterized by a
The fink La%t '(%at)é ﬁf‘?‘égdﬂzp téPP%sﬁt_do et mbolt 190 g
adsorbed phosphate by 1 g of phosphate adsor bent
preferably of about 140 ng adsorbed phosphate by 1 g
Examudé t:pho&ptaeaﬂ gread Sibwbie nthrida? aAn aﬁrﬁ‘x}in(i‘let@;eiea?;ed
s o, BRLyDUclear iron ogsphat e adsor ben 07
50 % PO PERE o) dRPaat aﬁbtérﬁfn%ﬁ'éef%ngrsr et 46 (67
;rewuﬂon~$otubie ca&bohydrame; pmkymu&i@aﬁdmnonJGW)vw rate
o . ydroxrdes ~an sol ubl oh L
s ’“’*‘”‘ Y GruEEER" Berfs ‘a?‘f% %CH” °|\§5“*opﬁ @haﬂ"r% B size) into the
rixar wzzﬁrtbenat @ twhgeint ib Ipee,&@ds tHad ze«acarebohwsatcae blesd is then fillad into
hard gaﬂﬁ,all |noorporated into the polynuclear iron ((H)
AC 9R1 ey dFoxi des. 1.3 A pol ynucl ear iron(l11)-based
phosphate adsorbent conprising i) starch, ii)
pol ynucl ear iron(ll1l) oxide hydroxides, and iii) a
Examidé Gcostsdetdivatak e caghiee tieghdisiom isuty osepadmhi odextrin
and m xture thereof, e.g. sucrose, wherein the glucose
derivative is partially incorporated into the
pol ynucl ear iron(ll1) oxide hydroxides. Optionally the
pol ynucl ear iron oxi de hydroxides are stabilized by
sai d glucose derivative. 1.4 A polynucl ear
iron(lIl)- based phosphate adsorbent conprrsrng |) a
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hydr oxi des, and gl ucose derivative selected from
sucrose, maltodextrin or mxture thereof (e.g.
wGemsosE)y7 wherein the pol ynucl ear iron oxi de PCT/EP2007/063832
hydr oxi des are stabilized by said glucose derivative.
1.6 An iron(ll1l)-based phosphate adsorbent contai ning
pol ynucl ear ganmma-iron oxi dé hydr oxi de and optionally
ferrihydrite. In accordance with the foregoing the
present invention further provides: 2.1 A process for
88% ot e préparati @;Pﬂ of ranxdmgn(ll Blyisgasedtishosipiate (20 - 3%} Mg-
a dsor ent.. con A D)o QX g% EQL.~M“ e firre
stear ct? “‘6 B&b \éuﬁgié.,r %?g“fe) ?ﬁ re}f\’é)rgab 5d‘%€g¥c ;?m 1% rg;xt‘.se. The final
blend sgl osEl, e i‘iv@t foregaahd efh“ixp*r@memnprr seswtaﬁ@nét aepsie with a

fabietin %%&%mﬁ%a9i4&§é,%F%r3§9Hu%k@”?%ﬁ§%¥m”%§$@§n 1@%“(9ﬁ§ﬁwmes

ars mafwrtpmugbda Petae ormsabbowt? Braidbh i@ uaieribe ne stebeﬂrt emtsia@nés filed
- ak OB} Ax performed in the presence of said
nto sa ﬁy Bu%%g&%grbohydrate (preferably starch) (ii) either
The gi amdataggsamm resiiled bt etoantivhy dbdtaet ((pr efpnébl y starch)
if it was not present in step i) or optionally adding
nore of said insoluble carbohydrate (preferably
Ex&nk§§~! hZWH(&Kkl%Lkgl éﬁﬂ%{wzemQLgﬁ'p'tate formed; and
““mmj%pg il (iv) suspendlng
The prothect p&eﬁepreameewmmaa ﬁ@u@@ﬂﬁaﬁﬂhMﬁi@mﬁhaﬂdR(NﬁnﬁdQB%QEGEhP

referably a gl ucc ~
cry pofed P AR P B BD AR Bl TR gt e vy o
appamaa7ﬁ%mn(¢mh¢eb%&adh@hosphamemaﬂsemhﬁntat&u&b#@ptmeeg&e@xsze

2 mm. 58\@8}? %mmc al gc%rlﬁﬁ'? gﬂeﬁ nf)a)n é 5&'%18&)%3\%%&@ gc,ag r%mimte I

%mamamsﬁhmﬁﬁﬁﬁcaﬁbnhydmateﬁépamiﬂmably starch) and a
gl ucose derivative. which process conprises the steps
of i) reacting, e.g. sinultaneously m xing, an aqueous
solution of iron(lll) salt with an aqueous base at pH
E-'.mm@ @pgmﬁd «b@t gmﬁms abosiiie @w}aw ql@“u Mﬁr\,ﬁt{rmdrhﬁn BiEdsddrpn

X esence sai d. insol e

Ai:‘eui‘(.’, "b@h@?ar{}é? ic ﬁx?ézlf%ﬁwg Bt J gi\cg?r&(ﬁ)? 5 ?’ly(@%bfi (ﬁ%& ? Y hydroxyproyl

mothyi&d@kﬂg» HrnE- 3&{ 559 @Lﬁie‘el 13 0luhhielce arrRalyanake w(imrcefp&fyam& by 10%

before e p itation of the iron(l!]I

walter, é@ﬁbﬁe thgéﬁégﬁﬁﬁéisiﬁ}PEﬁ“‘ﬁh@#gﬁnaétéﬁ§mfﬁ fsps>gymmanthe
corres@ir@ingeshenies aswdefhdedudsident 2efs ard a8. dACHFQCRSBe example

for the preparation of an iron(lll)-based phosphate

-‘adsor bent containing iron(ll1) oxide-hydroxide,

i nsol ubl e carbohydrate (preferably starch) and a

ucose der|y§t|ve whi ch process conprises the steps
§§§§K§§m§ o??%@ca@b““S§Pﬁﬁ$ﬁﬁﬁéﬁﬁély m Xi ng, an aqueous

S0% anPwInu;Grb& bt @k drE@REd id kusabik W@tmeé‘ﬂ AQUSRUS DAREAL oPHy of the
conprised_ bet ween about 6 and 0; ii) adding said

same PRSI tdr beRyifiat® p(%é?%ﬁa’ﬁl K e8Paifchy® ”‘“?Béf%irte@f‘ Festreen
(1000 Pie&! RebRbLONAO tht Rexdri@R(hé kst b8 16aMBERE & pRpSe H88nal blend.
started; wherein steps iii) to v) are performed as_defi
The fingl tigidels Pon . copipges KEPr P 8sEORHINGt MacPre parat'Porriorddgm waight
(correscbOR{ Il d2krRaged RRosphat e adsorbent cont ai ni ng
iron(l1l) OXIde hydroxi de, starch and a gl ucose
derivative, which process conprises the steps of i)
Examndi€ ¢! T8 Get (Sirdht ﬁ'n%&;t‘%ﬁ O Y TRX  A rB PG PShis)
soruation of iron(lll) salt with an aqueous base, and
S0% of jlye airedist 2pepEORIENG DEEple)! v pladseie e Bixearcgether with 3
mscmﬁhgga@!nlé@ﬁ% s QQP%(&%L@? @ SoBovish@ Ghyr-aRd rf?@&\b%nan LYo the same
mor e |1 nsol ubl e carbohy rate after the conp ete
croduchioRd ige Marsladainy tREaEAs Ohubrerisdy bekpdrdtiscedt erscase (1000
reaction of step i), e.g. after the conplete m xing,
wherein steps iii) to v) are perfornmed as defined
under 2.1. 2.5. A process for the preparation of an
iron(lll)-based phosphate adsorbent containing

above.

~ m(‘/



iron(l11) oxide-hydroxide, insoluble carbohydrate

(preferably starch) and a gl ucose derivative, which
wW@L@SAsI4TONPri ses the steps of i) reacting, €ePUI/EP2007/063832

si mul t aneously m xi ng, an aqueous sol ution of

iron(lll) salt wth an aquequs base, in presence of an

i nsol ubl e car bohydrate (pré@erably starch), wherein

the pH of the solution is nmaintained at a val ue

bet ween about 6 and 8; wherein steps iii) to v) are
’cmrpebsﬁmt n@:dnastrdefﬁskma@ﬁ*wméetw%flm Qmﬁxtfémvmes& asal blend. The
fln d under 2.1 S.wherein the pr. 5 B e
final B Feagt ‘E”‘ﬁ%;ﬁr%}fd" 3“‘8%‘*%%1‘%‘6‘1 t&‘?%@‘“}gﬁz&m? Wmg weight

ourrwmeﬁetcam&yniqyefs;mmci\d e nehiae obd ubatba edhspr &yuecduy| m@mmon of

film fasbﬁav\ggp %p(flﬂﬁr’i%&% G sﬁ%ﬁ%&‘ oﬁ%g%{t{e adsd%fw?cengvhﬁc nquem; taik

(plidarvhexeisstitie{pr ocess further conprises the step of
granul ating the powder, optionally in presence of at
| east one excipient sel ected froma binder and a

ron(l|1)-based phosphate
Eﬁﬁﬂﬁﬁﬁga ﬁg%?lﬁgﬂgyﬁPﬁhd‘ﬁ? Umﬁg 99\ process as defined

Pmie&-ﬂ@eﬂ%«znﬂed 9 RahpWhebel fsihibgrapl RCRBS! oﬁéﬂi!’»’fd&ﬁf} &mﬂrﬁ&@@@m ate.
he step VIII% of, tablettlng ei t her %, rﬁ
Ao, B HRPAC § STV adier RETHTUALY SFETOBrArhedRT s 8ty o the
screenétll hranvier el the #ableétd ng stepchspeRtional takiets which may
erformed in presence of an excipientseiected froma
subsequenlppe ¢ nder , a disintegrant, a flow agent, a
| ubricant, and m xture thereof, as herei nabove
descri bed. Furthernnre according to the invention
there_is provide process for the preparation of
mmxgwwﬁf Mk s ?8%5“8@“ w% FEX ! bmseﬁmgws%@»@mw
50% d? qa@rgrie&s bhenabeRs 8fe.@ingieacti Hen@RAGUEOUS: wt U @R 20%
iron(l11) salt (e.g._ iron(IIl) chloridé) with a
micre ““ssaif%wst%a@é@éf dp’ﬂ?b& resEEpRICRER NvE SRRIOTORRREAE| T water,
relatec 884 BRCGLMARBY 118 2 ORIH FRAH hikeP S PR ArdrtidkI] PEESAACLLOD (oss
of starch; b adding starch if starCh was not present
on dning) st eonl B-afd o pERdRdl IFVeR)he shrdtaagekels seTvaedaherugh 2
screerVasii N iz | &ﬂﬁ@@rﬁéﬂcﬁwMMﬁB éhﬁxi@&ﬁﬁ@kﬂgw&hq PHE S ERborystaliine
i nvention further provides: 1 A rrethod for
“EUGb?éV%ﬁPP%@~@f>$?%§%Wﬁ@€dﬁ§6%aéwg=%#9@fé@a§é§“%ﬂﬁhﬁ%%abodt2%
g-stelafill Gab@ a@eov@e pH‘m@ iSHPESEL thid, Eaﬁ%ds:;@éeﬁﬁ@bc micron mesh size,
treat nen i.e human or a war nt bl ooded ani mal ,
Nt he Al iﬁ’*‘éeﬁﬁéﬁi‘%ﬁ*%i«‘ el reaRis the fﬁwg‘m%{hﬁ E<‘5‘at‘“”kﬁi/\ilah‘;é%f=> thern
e f‘mgen&ﬁﬁhqu £ QLSS S ﬁg%r}h%\%bﬁ Qﬁ A Sk g L\LQJ »ﬁ@sbrzﬁa@‘{)rrf spordds o
fective amount of an iron(lIl)- Base phospha
625 “"ngd?ﬁ‘l?féh%‘ abe dpRlfis e oogine \ffﬁveﬁta%ﬁwmizﬂmw‘ I%éi He 3 cps,
aniuG HESR Lingh S SELIT-RNAS PhRLS: AREL SBRUIY Opadry mixiure.
caIC|un}phospﬁate product levels, whife nalnta|n|ng
normal serumcal ciumlevels, in a subject in need of
N such treatnment, e.qg. inlpatLentshqn chronic
kxgﬁiﬁéﬁﬁd?érV§M§fﬁﬁﬁpﬁaﬂﬁﬁﬁﬁééwé@ﬁﬁpﬁ@é§ adni ni stering to
ps dek bd oS L BNELLEELE Yea AR UL nPFo AR ARGy BAStbC- 5
phosphate adsorbent accordi ng to the i’nventi o )
S, gipgRReAn fﬁoi1%%éﬂ@cmfia&@|\vxer@1mverh?gﬁdmn@r gamdon p*ﬁm%ﬁa&% Qﬁri«“ sty
of umﬁl G?d C{?rgfi’a- -90- Hgﬁcphﬁc CrmefmPot bHAM Q'a%lﬁyséhé tad by the
ole in a subject in need 0
amound 56 Hitles @a@*mtmu @ieg‘i“wrﬁtfpawtmt stegn sﬁpaﬁw@@@ ribed ¢ Uenexample
ahove Chroni ¢ henodi al ysi's, which nethod conprises
adm ni stering to said subject an effective anount of
smi@l 4sr ep( 1 I'l) -based phosphate adsorbent according to
&ﬁ“ﬂﬁéhgﬁlngentlon 4.4 A nethod for selectively renoving
i norgani ¢ phosphate bound to foodstuffs. 5.1 A
phosphat e adsorbent according to the invention for u
as a pharmaceutical, e.g. in any of the nethods as
i ndi cated under 4.1 to 4.3 above. 6. Conposition for
use as a pharmaceutical preparation for the selective
eI|n1nat|on of |norgan|c phosphate fron1I|qU|ds
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above conprising an iron(lll)-based phosphate
adsor bent according to the invention in association
waowdos/ozl7whar maceuti cal |y acceptabl e di |l uent orPCHEP2087/063832
therefore, e.g. conprising at |east one excipient
selected froma preservatlve and a binder. 7.2 A
phar maceuti cal conposition,”“é.g. for use as a
phar maceuti cal preparation for the selective
elimnation of inorganic phosphate fromliquids, e.g.
{Mair dipadops ige! fiound 57 waliel ie hbhieddipols qaloab el 7 e R@ignuttthe product as

npQsition. co |ns‘ag Lron(lll)-bas hosphate . .. . haina
FepE éd) FEEES fra afpite 128 moeas ! ‘t‘ﬁ% Fhsog O né/ HERS 18 haing

frivt B acco 't
form wcphae RRCie it icialned osmpos“ 3 fds" on "IEULEF&QE@\) t;msh; :ms ale« ge‘ forring process.
[strat on. N age
After 1%’?1 PR %‘e ‘i"‘?%h g r?‘%‘%g%é‘o“ ?1’8‘5[‘5?16&‘ ntial tosses of

zm@pmadﬁdwbanhwagcﬁmdﬁmngO the invention. 7.4 A solid or
sem solid dosage formcontaining the iron(lll)-based
phosphat e adsorbent according to the invention. 7.5

xmn@@aﬁnaeeutical conposi tion, preferably a pomder or a

at e, r|SJn the iron(ll1)-based S i
5 LG BBHECaAE COPUTNG TEMRE LR, PUHAnE i BB of sacchar
adiunt o:hnprnhgigshhgefa bpfaaeewaztawear(rem ciafeabgrhol svoeel erablosmpists
et 0 ionally a suc TR
sso ROl B e O e S i e T R ot e cspersoc
wnder Ph@r;ﬁ@ceutl@ﬁimsm;@swuseane@eoml REEE. t Pealyivenrt i @Q/mL  of
h ﬁt ggnwof aitg bl et $nd further conprises a
h"dmt&)fBPY CERY! CHHFOB it TOMK IR aEN 1A M Bne furt her
exci pi ent seIected froma filler, a binder, a
di sintegrant, and a flow agent.8. An iron(lIll)-based
ExammgsdPbiit e adsorbent according to the invention for use
Enefo&ﬂm&hﬁdﬂﬁﬁﬁﬁgaﬁh@ﬂfﬁédaeﬁhﬁiﬁﬂﬁﬁyéﬁﬁﬂhr@Qﬂ@@§kﬁtﬂﬂkﬁ@ﬂeaam
se I n any of the method as in 4.1 to 4.3 above.
’“@diﬁm€%¥d%nb to the invention, the phosphate adsorbent
may be admi nistered as the sole active ingredient or
toget her with anot her phosphate reducin agent such
as sevel amer; Fosrenol ; B acet &¥: or 5% ar bdmate. Ex20

Phosphdia BBY¥or 890 besagEizni stesed i N gambi natsmn Wit kg 800
calcimnmetic such as cinacalcet; vitamn D; or .
HPMCcalcitriol. In accordané® with the fore@0|ng t hé 50

Gum aPAR8eNt i nvention provides in a yet furgher aspget: 9 5
A et hod as deflned above conpri sing

Palato®- adni ni stration, e,g. 2€oncomitant!ly offin seqiience, 2
Simetr@ihna therapeutlcally ef tgctive anmount ofaa phosphate  op
adsor bent according to the |nvent|on and a second )
Sliciurgfigg“8ubst ance, sai d setond drug® subst ahce bei ng /
Hydro@nahRekBbasphat e reduci ng agenggs a calci m netigc, /
vitamin D, or calcitriol, e.g. as i ndi cat ed above. 10.
SodiunAcYTRiF&Beut i ¢ conbi natidn, e.g.%a kit, éonprisihg a) a®
%ﬁhwppospg@ﬁgygg%grbent accogdlng tegt he |nM§nt|on,uand b)
| east one second agent selected froman another
?““W”ﬁﬁosphaﬂeﬁﬁeﬁ60|ng agenf, a calg@ininetie, vitanin D
Caram@n@hgal citriol . Conponept a) ang conponent b) nmpy be 4
used concomitantly or in sequence The kit may
Ethanttonpri se instructions f68. %08 adfilAiStrati on. Were a
ProvieRN@gRhat e adsor bent accordlng to the inygRbLken is
adm ni stered in conjunction with another phosphate
Glycerpleduci ng agent, such as sevel amer, Fosrenol, Cad.10mi
Camo@Cetate or Ca carbonate; a cal ci mi netic such as A A0m
cinacalcet; or with vitamn D or calcitriol, e.g. for ‘
preventing or treating hyperphosphataem a or other
di seases or disorders as herei nabove specified,
dosages of the coadm nistered conpound w il of course
vary dependi ng on the type of co-drug enpl oyed, on the
condition being treated and so forth. Exanpl es The
followi ng exanples are illustrative of the invention.
Exanple 1: Preparation of iron(lIl)- based phosphate

N 1 . o o e o AAl a4 a o, A A~
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m nutes at 25C then filtered and washed three tines
W th 968kg water each using a decanter centrifuge.
woenpsegurent 160kg wat er, 41kg sucrose and 129kpCEEPBNDD63832
are added and the m xture is stirred for at |east 60
m nutes, 172kg of the final  product are isolated as a
reddi sh brown powder, obtalﬁed by spray drying using a
NI RO SD42 with appropriate spray drying paraneters or
with an atom zation pressure of 1.2 bar, an outl et
Emmmmem@éﬁat@némef 65C¢vad an I nlet tenperature of 140C
s . e pro d W thout any other processing
the fol g P O LA RB LG8 Pt packs. Bxanpl & 2.
Preparation of iron(lll)-based phosphate adsorbent An
aqueous sol ution of 21.&, Ksodi m.carbonate dissol ved
in 1059 water (solution ﬁ? and h“aqueous sol uti on of
P%oamﬁﬁaégakh@ﬂ@kbkyﬁgbborid@ﬂhexahyﬁmate di ssol ved in 55¢g
et h(golutlon B) are ggepared Solution A (4.2g/ mn)
e Saﬁﬁmg {$%%g/nin) are dosed to a*Suspension of 7.36g
Microcpelzahe cslaseh in 409 watgy overie tine span of 30
- tmnutes by conti nuous nlﬁlng of  solution A and B and
Starc 'subsequent addition to the potato starch suspension.
Arabinddhgadtgsul ting brown-reddi sh suspension is stirred for
at | east one hour al 25C, filtered and washed three
times with 173. 6g water each. To the resulting reddi sh
brown solids 14.6g water, 7.36g sucrose and 24.2g
et hanol are added and the m xture is stirred for 60
m nutes. 18.4g of the final product are obtai ned by
hmm@&buidkiegaﬁﬁLﬁMudﬁyﬂ duSh@@%ﬂﬂﬂRQQmwat@ﬁﬁﬁDﬁm-u‘ﬁ@m requires
ondi tions, hosphat e bj nding capaci t ¥-~ _
ott }u““"i‘ ﬁe““rra‘t“érr*l éf““&e%‘“cr pbéan%ﬁn%ﬁk@a@ FORRNESA ) B rising”, wiki be
undersRties m\gme@hsbw L6 oh b eMRbOgRaRA Y eRRANG I dfYntegers or steps b
det ecti on. ara i on mechani smused is ion
not e dERERY &' ?@éé@@ﬁf SO0 Ghi'yP pUFSURAY EYeqREs §F S'Frdm
MIlTi-QSystem (MIIlipore)); Sodium hydroxide (50%
(mm solution, carbonate free, e.g. Merck 1.58793);
0.1 N Hydrochloric acid (HCl); Hydrochloric acid 37%
Sodi um hydr ogen phosphate (Na2HPO4). Equi pnent: |on
chromat ograph with gradi ent punp; Anion exchange
colum (e.g. Dionex |lonPac AS1 1-HC Length 250 mm
internal dianmeter 4 nm or equivalent); Self
regenerating ani on suppressor (e.g. D onex ASRS- ULTRA
Il 4 nm anion suppressor systen), PVDF niter (e.qg.
| nfochroma: 8817E-PV-4 ECO HPLC-Filter PVDF 0.45 mm.
Chr omat ogr aphi ¢ conditi ons Gradi ent el ution using
degassed water as eiuent 1 and 80 nmM sodi um hydroxi de
in water as eluent 2. Systemsuitability test (SST)
The systemsuitability test proves that chloride and
phosphate are sufficiently separated. Mreover the
repeatability of injection is shown by repetitive
i njection of the conparison solution for cal cul ation,
A bl ank chromat ogram shows that no interfering peak
exist in the solvent. A 1/100 dilution of the
conparison solution for calculation is used to show
sensitivity of the system Preparation of
sol utionsTest solution Accurately weigh (to within
0.01 ng) 365.0 to 385.0 ng of the test substance into
a 25 nL (prepare in duplicate TSx. 1 volunetric flask
Add 20.0 nL of CS1 to this substance and let stand for
10 min. and TSx.?2) Adjust the pH of this suspension to
pH 2.0 with HXf 0.1 Nand fill to the mark with water.
The tightly closed flask is then kept in a water bath
of 37C for 2 hours. Approximtely, every half an hour
the suspension is stirred nmanual ly by shaking the
vial. Afterwards, filter approximately 2.0 nL of the
resul ti ng suspension through a 0.45 mmfilter (PVDF)
into a vial. Take 1.0 nL of this filtrate into a 25 nL
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and fill to the mark with water. The cl ear and
colorless solution will be used directly for
w@ boosort7agr aphy. Conpari son stock sol ution PCT/EP2007/063832
Concentration (PO -) level for CS1 - 4273 ng/nL
(prepare single: CS1) Pr epar, ation: Accurately weigh
(to within 0.1 ng) 6350 ny“to0 6425 ng of Na HPO4 into
a 1000 nL volunetric fiask, dissolve with app. 900 nL
water and set to pH 2.0 vvith HCI 37% and 0.1 N. Then
fill to the mark with sol vent. Conparison solution for
oncentration. (PX3-) level for CS2 = 170.9 ng/ nL
| cul ati on Preparation: Pipette 2;0 nL of CS1 into a
50 nL volunetric (prepare single: CS2) flask and fill
he mark wth sol vent. Eval uati on/ assessrren The
1- gmfaiﬁét PYREE ‘ﬁ‘é‘ék%ati ROERE SR hT HHag! BNy DP PR A% ding capacity of at

least **%@htu‘m?(mg a%qchr{i@ﬁ‘bhf}ip@ﬂtsbyy @@rmmba;% £ acsREENT hiefbrakiy of about
times with those of eaks in the chromatograms of

149 Mg RESEBHPATTEORSH Lg Pbﬁ‘ & SPTRE $88k°8keas for each
anal yte peak is determned in the chromatograns of the
test solutions. The peak areas for each_anal yte peak
A PYYRICSET dEPEHF P FRsd Pg Wét%ﬁ?%ﬁﬁ@@g?%ﬂ%ﬂ t’ha" G@E"m&” base
mfstwﬁohs‘é?é NS o oAl SUlvad | a@ﬁo*@%&ﬁ@eﬂﬁao@ﬁﬁ@éﬁshﬁm { Qiod MdWxides, and
phosphat eEWI'S V\élg t ‘of thé material described in
i) a b%@m@ﬁ@@iv PleERERSTR TS SRS DIBINRE Shrphe]y Iweppplss o !
polyruBEaRn Of o8adihwRohyds ogen phosphate in CS1 sol ution
[mg] PATS Peak area of phosphate in test solution
PACS2 Peak area of phosphate in conparison solution 2
3- An &MWXP%% ﬂberad@ewm a8y @n@wa@w e 1 BBlnuciear ron
| ecul ar wei ght of sodi um hydrogen
oxide ipREgieatase splf= ?@@f@%h%ﬁ @@UV?*’@“?SThe conmpound of
exanpl e 1 adsorbs 14. 2% m phosphate. The conpound of
exanpl e 2 adsorbs 20% nf m phosphat e. npl e 4. Sachet
- An 9“@“%* OIESERS PPOHIE SRSOPpEBharEdting i%)@é’r‘rﬁl € 01 3 yheisielpe solu
wmrg_%@é Befguiddh eOuatat ar ch (10 99 to prepare the final
bl en T?r final blend is then filled into sachets.
Exarrpl e 5 Capsules (direct fill with [ubricant). 90%
5- An Pdn(h ﬂ%««%@?i‘?&%}h@% Mﬁ&%’h?ge andrﬁémr“eaée bBaibidy £ & 0 surthe
a mxer. A pre-mx % of the sane product and
Ufﬁlﬂzege)’o%’é-@ﬁfe‘arate IS prepared The prem x is screened
t hrough a screen (1000 micron nesh size) into the
mxer wilh the rest of the product to prepare the ‘
8- An Femili-bppesheiosthatergoagibepl ergratag ham $id ¢ledpiinatoloHavheren the
adsortQe! @Ié n?i@l@gél‘!L &%won %?‘F"%F‘m 2 QoS W e gl figch fill
with lubricant an tional exci pient). 80 % of the
product as prepared |n exanple 1 is mxed t oget her
7 an PhAdio MG (ﬂ-@w% :Q‘re @i@fs@ﬁ@%sx‘r QQ L SLAS Gl &leaH@c, 2 10 & wherein the
pre-m x of % of the sane pro uct "and 2-3
p\};\”hlw;}SﬁFéarmL@ PECIBIiEp sodthivsT el p é{hﬁ;xt}1ﬁ§3‘il§dt@§e%@“ hydroxide, and
L 4 @-Screen (1000 m cron nesh size) into the
QﬁmgQ’x{ggrr“‘q‘\t/;\rjTr@\ﬁ the rest of the product to prepare the
final blend. The final blend is then filled into hard
- An | 9&4 b 'bHR Lﬂﬁsi:e Fxamele agmnﬁr@;?pels v &ld &k ﬁﬂglﬁ 19“ for use as @
psul e granu ation by dry corrpactlon 68% of
M”ﬂ“pﬁjﬂiaet as prepared in exanple 1 is m xed toget her
wth MCC (20 - 30% . Mystearate (2% is screened (1000
m cron nesh size) and added to this pre-m xture. The
& Cofppeiliorbfenebd 83 pr epamedevind rhenagonpachedamdiorstimination of
rnueaﬁgm{,e&%@@rr 8L RQRAS rL'inOﬂe'r‘Er%qge e Hc@ustaé‘?l §hieh B8 cantains
Phe Wi th b bi'g puncﬁes or & roller corrpac I on
an m=r€ﬁd~ﬁrzﬁe* ThHeahtheceoirpnri crfart&efswérrezm peeetithelstigh a
screen, nesh size 2 mm Subsequently, the screened
granulate is filled into sachets or stickpacks.




The granul ate could also be filled together with a
| ubricant into capsules . Exanple 8. sachet, stick
w@amk/oor74Ttapsul e (wet granul ation) The product PEEEP2007/063832
prepared in exanple 1 is granulated with about 15 %
water, related to the dry pomder in a high shear
m xer. Then the granulate #&-dried until a LOD (I oss
on drying) of approx. 6-7 %is reached. Then the dried
granul ate is screened through a screen, nmesh size 2 mm
Finally the screened granulate is filled into stick
. Cptlonall , the granul ate may. g§§o be, fI||Fd b
10- %Cégb*ﬁﬁ‘él‘””w TR JFUHBr .C‘e&ﬁt St gt céﬁgﬁfﬁ Sed ERRRRRY g Ieg, adsorbant
?Cmﬂd%gQQQRVL§$bEKbp@£k O G@Rﬁﬂhﬁrtﬁ%;wﬁ%thﬁﬂUbﬂihaﬁpmmﬁ¢mcac
di tional binder) About 97% of the product as
from & praspyele fo7 @REABle 1 is mixed with about 2%
hydr oxypr oyl nethyl cel | ul ose-HPMC-3 cps, grade 2910 as
_binder, and granul ated with approxi mtely. 10% vate -
11- Copuiogtied 6o Ehe dr JaBondetherThe binfeRer 9's® dodBd'd Q0. preferaly
ethanoBol ution after dissolving in the correspondi ng anount
of water. The subsequent steps are as described in the
exanpl e above. Exanple 10: Tablet (direct conpression
coMdREbHBIEAMN) 1PO9T10t Be 1 Pradush 188 REfRaRBE ddls not contain
exanple 1 is filled into a nrxer. A pre-mx of 7% of
hindert he same product and 3% My-stearate is prepared. The
prem x i s screened through a screen (1000 mi cron nesh
size) into the mxer with the rest of the product to
3- Copireptrestweting Fappbrend. clerme WitRdR BIwHE APpgh o @ granulated
pmi.;Ubg:orrpressed on a tabletting nmachine to tablets of 644ng
wei ght (corresponds to 625ng of product 1). Exanple
11: Tablet (direct conpression with |ubricant and
addi ti onal ex0|p|ents) 50% of the product as prepared -
14- CorppasiignpReCtding 9 99%d 19 ito’ B HIXers fogsther AW sejb}‘ furiher
mmpn%@ %Q&=¥;36%H@'eln@nﬁmssﬁﬁaiquck Q§éﬂ~ and aheut d0%608 espovHdanS
A pre-mx of approx. 7% of the same product and 3%
binder Mydiginisaratedse prepardd. The prenix is screened
t hrough a screen (1000m cron mesh size) into the m xer
with the rest of the product to prepare the final
15- & (PhE&Rd o ihe f“dd}@ii‘arﬁlﬁﬂgnﬂm 51‘%@5‘ oGBS SEAHRMN Qontaining iran{iil)
t abl et ting machine to oval oid tablets of 1100
axides Em@r@me (eehpEsHORRIY S 822 FRUSE Y BHVEDRSS, W TRt
&ymygg@wgqgggdﬁmnth an aqueous suspensi on of f|In1forn1ng
pol ymer (HPNC 3 cps), coloring agent(s), titanium
(@l OXi Ge-fhid eﬁ&b@“@“@%ﬁ;mﬁ alsKirndrglidy damt hisand aqueous b::i&m at pH
‘plaslicizer(s). anple 12: Tabl et (g ranulatlonl y d
ConpaSHIRGAY: F’P%@éo@ ggd dié?sé*ihﬁb?é‘?j “fn““@%%ibeﬁpiwﬁﬁ‘ performed in

d'S'WF§?&@GFm § addighd enabhyrgentained in the
granul at e an external phase conprising a

ffs! Il €Ll §éip&tﬁ@[§%€h Shiedantaang dubid epntp s added

to the scCreened granu %ate and the final blend is then
GOTPriessad o phablielsomhigh My subsequently be
coated. Exanple 13; Tablet (by wet granulation with
@ddi tdepaldihi ndefrsandothel s@xelphents); «b8% of the
product as prepared in exanple 1 is gr anul at ed
t.0gethernon thuBRREohydRMe M gracystalilbagsCahdaphageadsarbent,
and appr ox. 5 WchospOV|done W th aREJOX|gaI|ver % indle
% wat@ oRigra e a7 PIReSEHRSPOREEISS TH' & R ghdipapd = binder.
m xer. Then the granulate dried until a LOD (Il oss on
drying) of about 6-7 %is reached. Then the dried
granul ate i s screened through a screen, nesh size
approx. 1.25 mminto a m xer together with 10 %
m crocrystalline cellul ose and approx.5 %
crospovi done. A pre-m x of approx. 7%of this mx and
about 2% Mj-stearate is prepared. The prem x is
screened through a screen (1000 micron nesh size) into
the mixer with the rest of the product to prepare the
final bIend The fi nal blend is then conpressed on a
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or entirely dissolved in the granulation liquid; the
anount of binder is conpensated by the anount of
wao doseri7un t he granul ate. The subsequent st epsSPET/EPAS7/063832
descri bed in the exanpl e above. Exanple 14: Gel (Plain
aqueous gel) 80 nL of water is heated up to about
70-75C. 20 g of the producﬁ“as prepared in exanple 2
i s added and the suspension is kept at 70C until a
jelly mass is being formed. The gel is maintained at
18- A 196edsOho®eRy M BEEes stonebabid k2e drhewgeling aF pigmead between
process. After cooling to roomtenperature, water is
step iillgiddd t o conpensate for potential |osses of evaporated
wat er during manufacture. Exanple 15: CGel 1.5 ng/m of
benzoate sodiumis dissolved in water purified add
0.2 ng/ nL ot saccharin sod um 1. O
17- A FORGeT 28R FHEOCH R at 8 Cbui‘"f SFERGT Y S éiﬂ tﬁ?t%% o RS Shiton 1s
mainia®0dBl etendhsselutictnzete B84 Aleferpal ysa@rbate 20 s
added, then the phosphate adsorbent is dispersed under
m xi ng. A honbgeneous suspension is forned. Finally,
30 ng/nL of hydroxypropyl methyl cellulose is slowy

18- A added: HRdefindIXidng. orbXamphes 161207 Jdhechokl oMb MOme oH of the
Ingredients (in ng) are dissolved or suspended in

»wiu%*mgisy‘a@rruinwmfx%éai EOFErHRET S and S P YA g & etep B
pack. Exanpl es 21-22: oral dispersing wafer The
follow ng ingredients (ng) are m xed together
Throughout this specrficati n a n th
19- A FBIPOWCHISS HRENEGNTBRE" ToifulY ST NG RPELT G vt i
giucosYRELSH0ONMERERY, si@FoMaARAbEARS SUARIAS IHseauTpr i ses” or
‘conprising”, wll be understood to inply the
inclusion of a stated integer or step or group of
i ntegers or steps but not the exclusion of any other
20 A (riéRESkcOEIBLIE RN NGO URIre! 1§ 1Y eYerS0f thetieRsutG ANBhvkirate |
. Iron(l11)-based phosphate adsorbent characterized by a
' ¢&@‘phosphate bi ndi ng capacity of at |east about 120 ny
adsor bed phosphate by 1 g of phosphate adsorbent,
preferably of about 140 ng adsorbed phosphate by 1 g
of phosphat e adsor bent nucL
21+ A jIFSeR| *P“)"Offja%d“ ptitysah%ﬂii %i%‘ggr Bé éﬁﬁﬁhisr ng®i §rogges furtl
vompr@é’ss@febﬁ% «ba\ﬁawﬂﬁ&;ﬁ‘f iral aro&r(@f@r@ﬁbw GAHI0H Sokiudl €pray drying to
car boh drate i) pol nucLear |ron(III) oxi de
yleld aﬁya*‘rdﬁ s Uéhd gt id ‘a*E &k abPEEEPBERydrat e, wherein
t he sol ubl e carbohydrate is partially incorporated
into the pol ynucl ear iron(III) oxi de hydroxides 3- An
. iron(lll ased phos t e .adsor bent ordin Laim .. .
22- A Bogpicy B Oe ORI GLETi Lo PP RYGF GRT RSP E S1ep vi) o
grant §rtrﬁ;bﬂhbl ZRehhy sl & parsbaky df ak esast 4weA®\czme*“t sei me'i from a
(111)-based phoquate adsorbent accogd n N {
tinder ? torf haDriRBY 8 SRS S BRI RYRIF A &V PR g gi %88%@
derivative. 5- An iron(lll)-based phosphate adsorbent
according to any one of cIainB 2 to 4 that further
3. A rises grbona $ Ill%xbas% phos angl
23- 4 aﬁéofr“bént““ai"c% it §FRG % & any"" ‘ﬁ@ r’o A& e Y BT
viif) of Whgseh et tadsorbents: shasemrtat;eri a,t ft%‘:g@r DFQ&‘ astahulabe step vil),
. carbohydrate, preferably starch $ %Add N
\“’W“‘Bh%spii‘ R ER RN AT RS t%pﬁi’ﬁf*on(e’ ”%5? ’t:iia‘r‘iis“ Hon
a filfer LOniBh e @kiRict g ROl BEd -8 A iLbRoeh oxiddendydrexdde
cont ai ns ponnucIear ganma-iron oxi de hydroxide, and
optionally ferrihydrite. 8 An iron(lll)-based
phosphat e adsorbent according to any one of clains 1
to 7 tor use as a pharmaceutical. 9- Conposition for
use as a pharnmaceutical preparation for the selective
el imnation of inorganic phosphate fromliquids,
wherein the conposition is insoluble in water and
contains an iron(ll1)-based phosphate adsorbent as
defined in any preceding clains.10- Pharnaceutica
conposrtion conprrsrng an iron(III) based phosphate
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11- Conposition according to claim 10 wherein the
preservative is an al cohol, preferably ethanol. 12-
w@E0mp0si7eT on according to claim 10 or 11 wher eP@I/EP®07/063832
conposition does not contain binder. 13- Conposition
according to any one of clainms 10 to 12 in formof a
powder or a granul ated profiict. 14- Conposition
according to claim10 or 11 which is in formof a
tabl et and further conprises a |ubricant, and
24- AnORKLIENBAdaY BHoshRas tacen@afilbiiBehhieXGind eﬂttsﬁb@et@ﬁb to any one
froma filler, binder, a di sintegrant, and a fl ow
folaingiybhio “%5- A process for the preparation of
iron(lll)-based phosphate adsorbent containing
w. , iron(l'll) oxide-hydroxide, insoluble carbohydrate and
25- A golidoPruBie-04f BORYEY S8 L%?‘Eﬁ‘iipf%d‘é@s BRI RESIhRe ansorbent
acmwdﬁb%ﬁﬁﬁ@ﬁecéiﬁﬂﬁ%aﬁb'ﬂ&wﬁﬁo@ﬂ%ﬁ%%%u%@hUt'0” of
|ron(I1 ) It with a aqueous base at pH conprised
between 6 and 10, wherein the reaction is optronaIIy
erforned in the presence of insol uble carbohydrate
28- A '(q fihydogaeh Y™ ASEIUBY & SaFpoRydial & 7 Parfeidsdatiate or & tablet,
\Nmmg@t%%twmr&t 8B dibaunbll dpﬁekgatlrﬂga theuphegi-pbt at ickpack or &
formed; (iv) suspending the préecipitate in an aqueous
Ca?’“U%olutlon, and (v) adding a soluble carbohydrate to
yield an iron(ll1)-based phosphate adsorbent, and
optionally at | east one excipient selected froma
preservative and a binder.16- A process according to
27 A %”atﬁﬁrfﬁié“%@r?@f”ﬁ SRPOLEESP HHE %ﬁa% Fhé #18 *1@%:‘1*‘31“6rurt%ct“*‘f““f'E QUERUS
gel, s»tfa%\mw gétt efo; 3r L)rr angldis¥dreink/dosAgbl §685L:ACEORENBGckSge form,
laim1 wherein in step i) the pH of the
<ﬁewﬂ@%ﬁ9t@ﬁﬁgﬁs %ﬁ%%?%?%éﬁ -at a constant val ue between 6
and 8, preferably about 7. 18- A process according to
an ¥ one of clalns 15 to 17 wherein.in step i) the pH '
28- Usp ol pH 86l ibesn RIOSHERear e atcorr 4ol e et i@t @anto 7 or

accordfyg BNEash Al iyl $icaddeGa8LrS e nedickBrenA 1B QE8SH; or preverting
accordln to any one of clains 15 to 18 wherein the

h‘f?“’fPéiﬂrﬁﬁf%ﬁ‘@ar%@ﬁiﬁét‘ﬁtﬁ@‘ﬁ shg GpajebyRigEpi veduclen. in cardiovascular
maor brdﬁ’%gﬂc‘eﬁ@?ﬂabﬁv%@%&%oﬂ?ﬂr&&@eé&&bﬂié’)fis Bhex ko @ BERAkations, and
rocess according to any one of clains 15 to 19
‘Wﬁswh%$%d%mﬁﬁ@f“h§%1@§te@carbohydrate is starch. 21- A
process according to any one of clains 15 to 20
wherei n the process further conprlses the step vi) of
26- Mefhew! fat qae@an@h @p%ﬂr& ¢ ;gsyrdgﬁrra&,atsﬁ} ty, ek :owr@teﬂmgé@a patient in
nead HRRERY wWHEN G t&?t é{t‘z%ksds %Gm‘nﬁ@@& \i lhshesed.phaspbate ameun% of
adsorbent as a A procesS accordi ng
an fmn& abaeg r‘f%@% ﬁﬁ*ﬁt? Eef ”Io%ﬁe‘é és‘@ P @rY Ref cEeRPS L7 Ph@fﬁfﬁm@ 0
claim@tep vii) of granulating the powder, optionally in
presence of at | east one excipient selected froma
bi nder and a lubricant, to yield an iron(ll1l)-based
30- A rPQ‘QSQlt"@rtﬁa @Q*ﬁ:% BSRt @%sﬂ z@t%adﬁrlo"l Qb8 ¢ %@zurt"\p@c&&%@gﬁ%,oou - lavels,
according to claim?2 wherein the process -
while rtgiple e CoWpr FY e ftghéifsttép“i‘vi{i ¢ pulgpciiapeest of 7gh dieeRegnt. which
metriod t&s vPovLer  ablal ned nu.st,@e;a 4 ) Yl BB GRAMUI ALE, tran(iil-hassd
tai ned in step Vil). wherein the tablettlng step is
phospt eym poTRPEY aper b redny arppedente! B anessing entaim 24,
selected froma filler, a binder , a disintegrant, a
~ flow agent, a iubricant, and m xture thereof. 24- An . .
ST-A redmd e shipsBEiphesphinte MHUSYHD eMtosghtiai RabPE RN anorganic
phospt Pﬁ&‘%?%sqﬁ’t‘&?%&ﬂ ﬁsgdic s?sa@'%t}ég \O”xﬁrtw&i B FBknd. ‘?o 2:%1,%}%5 hesd of
ofid or senm-solid dosage formcontaining t
|ron(III) based phosphat e adsor bent accordlng to any
one of clainms 1 to 7 or according to claim?24. 26- A
solid dosage formaccording to claim25 which is a
powder, a granulate or a tablet, wherein the powder
and the granulate is optionally filled in into a
sachet, a stickpack or a capsule. 27- A sem-solid
dosage forntaccordlng to cIa|n125 mhlch IS ‘an aqueous
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chewabl e dosage form or edible sachet. 28- Use of a
iron(ll1)-based phosphate adsorbent according to any
won@sofi7et ains 1 to 7 or according to clai m 24p¢ DEP100B063832

manuf acture of a medi canent for treating or preventing
hyper phosphat emi a, hypercal caem a, hyper parat hyroi di sm
reduction, in cardiovascut&¥-norbidity and nortality,
renal osteodystrophy, calciphylaxis and soft tissue
calcifications, and diseases and di sorders rel ated

such tehefet Owhil-mdMabRad Pkt Beakh NBe dicsaapRSANthasphale ansorbent
di sorders rel ated to hyperphosphatemia in a patient in

.. : ), phatema 1n a [
acCordifgdd AP here st Sl Tl MRTHEE EEheride sl FRRi 8%ri ng to
said subject an effective amount of an iron(ll1)-based
... . phosphate adsorbent according to any one of clainms 1
32 A lpyapeigic RERERErR§OTBIErAPnR RN DDA HEiPRbG A g sarben:
accord®@RE BAY bid8r SSFEM RhOSPhabe:and S8HRUM, and b) at least one sscond
cal ci um phosphat e _product levels, while maintaining
agent segoil ras ramnelIse Famiheverssucipg ageglupicalsimimrtinedgmer b and
cataitn@uch treatnment, which method conprises adm nistering
to said subject an effective anpunt of an
iron(lll)-based phosphate adsorbent according to any
N one of claims 1 to 7 or according to claim?24. 31-A
33 Anvpisg fOr PsePEPETIONY OF SRBVRRHEOTHEr GER-EVPHIEPhat ehoprocess
compridd WER@LJsNG i norgani c phosphate fromliquid such as
~dialysis fluids, whole blood or plasma, in a subject
i N negdahelchn thaal i b CR:TRE Rod (SOMREASESchivride) with &
adding the iron(l'11)-based phosphate adsorbent " o
accor di #§'9°85 &Ay sheHsnsrapfetvaes Tagt tacvbrgingersaction is
cl ai m 24nofaPakdichhbl ¢ hdZreRnkBer apgut i ¢ conbi nati on
conprising a) an iron(lll)-based phosphate adsorbent
accongi fEst 08N 10N Akl Rl BRisdnd i@ sibp0f), AGCOHRGHAY, tO
claim 24, and b) at feast one second agent sel ected
- fromean:anetdes Phosphat e reduci ng agent, a
calcimnetic, vitamin D and calcitriol. 33- A process
for the preparation of gamma-iron(ll1)
oxi de- hydr oxi de, which process conprises the steps of
a) reacting an aqueous solution of iron(lll) salt
(e.g. iron(lll) chloride) with a aqueous base at pH
conpri sed between 6 and 10, wherein the reaction is
optionally performed in the presence of starch; b)
addi ng starch if starch was not present in step a),
and optionally c) isolating the precipitate.



