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POLMER AND TABLETS USI NG THE SAVE TECHNI CAL FI ELD This i nventionl Pdet8Ye¥ o

a phosphat e- bi nding polynmer 5 and tablets containing it, as well as a

process for producing the tablets. BACKGROUND ART Phosphat e hi.ndi

pol ymers are non-absorptive polyners having a phosphate aqg‘ﬂﬂ‘gu@wmmmu“‘

capability and they are 10 useful as renedies for hyperpho nduced

by renal hypofunction such as chronic renal failure. As descriB€¥™in, for

exanple, U S. Patent No. 5496545 (J mesti ¢ Announcenent Hei

9-504782), phosphat e-bi ndi ng pol §§E?Q?E§§%§@| icly 'known as pol ycationic

pol ymer conpounds conprising 15 pri y. NMES SMNEh are

prepared by mxm%%@ll&%ﬁ%ﬂ@#@ﬁ&@ﬁ%ﬁ%g% nki ng agent such as

epi chl orohydrin. According typically to the USP, supra, phosphate-bindi ng

pol ymer pTBPHNACAENE IEEDr enedi es for 20 hyper phosphat emi a can be fornul at ed

into tablets using various additives includj LYstalhonagcebllymese.

However, said ws&spﬁéy@@ﬁ§oﬁor§ﬁ@&eﬁi Cexa hﬁgpﬁfxﬁagket fgrﬁhlations.

Al t hough the present inventors attemted t roduceokablketsrby bl endi ng

vari ous addidt ibads.afist quﬁ@lﬁ%&stphélﬁewﬁlﬁd%ﬁg%pgﬁyners obt ai ned by the

met hod described in the USP, no tablets coul d successfully be produced.

Mor eover , PRRGWT iads dtiserit®¥%rS oral admini stration, as exenplified by z

cal cium pol ystyrene sul fonate preparation 1 1 5I1~E, 200 (Kalimate

manuf act uPSEHARWNK &l "Cheni cal s Co. ( Ltd. ) , a sodi um pol ysti/rene

sul fonate preparatian téeKagfl?ﬁﬁ %OW@C&JLE atbhyabEemnt iFeCcROL1YRH§, an.
é&ﬁ ation (

adsorptive char'cH par renmezi n manuf actg}ggqh%nlgul[%ga Chem cal 5
I ndustry . Ltd), t Vi S Hen Prepediat 1 ory ( ' nuf act ur ed
by Bristoﬁgﬂgg? ‘%dﬂ?ﬁ%ggigf and a pr%cipitated palpiuqé%grboqgégal
prepaﬁﬁtiqnvéggfuggcfémggi@y Eii- Shyy Drekoihe splikae gkempia g 9¥|dosage forns
of bul'l's powders, powder preparation or capsules_contaij poydgrg. 10
Nanel y, thepeobanethesnsuepoas edhnonbafphel BRILMEE - adsorbents in the form
of tablets " DI SCLOSURE OF THE | NVENTI ON Thg Qgggghﬁigﬁgg@géngo@@by&er of
the preseninjngent esampdepr Bf 8r aBRYeREpl8se te by the fornmula 15 [where

the nmolar ratio of (a+b) 'to c is om 45 00 26 1808l Thb Bymarsnbeger ) and
has a truehspecihterenrs éﬁ&vﬁt—906]7855, phgsfmé ebin

publicly known as polycationic-polym

er compounds comprising

15 primary and secondary amines which are prepared by

i i ’ ch
crosslinking polyallylamine with a crosslinking agent su
as epichlorohydrin.

According typically to the USP, supra,

i - i for
phosphate-binding polymer preparations as remedies

20 hyperphosphatémia can be formulated into tablets using

various additives indluding crystalline cellulose.

f tablet

However, said USP presents no specific example O

i o
formulations. Although the present inventors attempted €

¢
. s . e
produce tablets by blending various additives with th

j ibed
25 phosphate-binding polymers obtained by the method descril

in the USP, no tablets could successfully be produced.

- or ini ~ation, @as
Moreover, known adsorbents for oral administratl

i - e preparation
a calcium polystyrene sulfonate prel

-1 - MURIRIN

*G00002*

exemplified by



1.18 - 1.21. The tablets of the invention conprise the particles 1 §DEC 7004
~ DEC 200 of a phosphat e-bi ndi ng pol ymer in optional presence of ,
crystalline cellul ose and/or |ow substituted hydroxyprohyl cellulose; th.e
particles have an average particle size of no nore than 400 pm at |east 900
bei ng occupied by 5 particles no larger than 500 pm have a water content
of 1 - 14~ and. are obtained by grinding a phosphate-binding pol yner having
a true specific gravity of 1.18 - 1.24, preferably 1.20 - 1.22. The tablets
show adequate tabl et hardness and exhihit I 4 Hsihtegrabitdty, and 10
di sper si bi(ﬂﬁarlwnaa@“\héﬂima%a%?‘&kp‘gﬂ@éB}l@fl&%ia@laﬁfgé Capabi lity. The present
invention also relates to a process for produci.s Ry dxall etes™ by
conpr essi mgpdim am)lﬂés'HéW‘?fF‘écFL’p"afr?ri‘ablieesploefpaghcgéslp ats(gé-;}éi ndi ng pol ymer into
tablets, 15 optionally together with crystalli £l d M 050 angdezod ow
substi t ut erdrlm;ﬁtr@t(ly!p@—%p}w et bse? - wieh ‘m'aﬂ?s'er ed oral | y)
phosphat e- bi ndi ng pol yners adsay,b phosphorus.ig,f nanchaémecexcreted into
t he feces pmepadweatebyni MkFreneZthe & EB?%F?%%E%fQ%Hggb orus via the 20
di gestive tracts, thus controlli he asidgvel . These
phosphat e-Tridws by pePy ek Ed hr eat‘glg% G?Fl;ggrg{e%gtl vely large single dose,
i.e.) froml to 2 g, Because of react]j L bmypat er sgidvbhads.. $wehdi ng
rapidly, t¢@ﬁ%ﬁ@%ﬁﬁgtﬁgﬂPﬁBFﬁBlﬁgléﬁe?ggggﬁ bevﬁardly t aken as suchc.1 25
What is nore, tabl ets prepa Y.5PARhSSSI PPephtatDonefmannicture
phosphat e-%il?l’d‘?ﬁﬁpb%lafrgrgr ga\f}m(e’?ﬂ@ufggddi ti veg have only i nsu:‘cf chﬁgt t abl et
har dness, so it_.h _as _bhe egsenti al-Loghncenpavange sfibsnaneirapby unts of
crystal | i ngY.Egisu %agu§2§,§28056elfulose and/ or | oan substi tuted
hydr oxypr 05%{' a&ell ulasRye yPRkpRES tWohh ot abysid ewhoonsadnpBIad@APEer ed
Ir's,. . .
t he phosph BYBi Rai g polyners as renedi es for hyperphosphatem a are often
requi red tﬁaﬁéﬁ§ i Bl 1efe DeanDuepsrdkdnareexaliPlps CfiePéFdre required
to devel op phosphat e-bi ndi ng pol ynmer preparations in dosage forns that can
be taken Wik osmRHtsamunte dbrwadr tab@9dSof the pronising dosage forms is
tabl ets which can be reduced in size by conpression and coated tablets are
preferred siIscaOEVRAM&EF WHHE IHYENTiI&ht egrate in the mouth and can be
i ngested snoot hl y. However, when fproc J Nt tralkl efre deyn tcanpregdsiiary) a
phosphat e- bi ndi %‘%&W%%ﬂéﬁiﬁ@sﬁ%ﬁ& ploor tabl et hardness and thus
(r:“agﬂot be %rsocp%sgfeedrgbsh;%&llégeq)&(iqﬂ) eindrepatdta on. Further( due to the

e

1
[ ]

T

NrizmHC! | NH=nHC!

O+

NHZ=nHCI NH=nHC

Mplipail
L —1% Jm

L b

T is Er 15 2:1
15 [where the molar ratio of (at+b) to C 1S from 45:1 to

e iy of
and m is an -integer] and has a true specific gravity of

1.18 - 1.24.
Tﬁe tablets of the invention comprise the particles
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15 hygroscopicity and swelling properties of the phosphatebi nding pp%ﬁgﬁr \
it is also inpossible to produce a phosphat e- bi ndi ng pol yner prepér&t 2&@
a process conprising wet granul ation using water or a binder solution
contai ning al cohols, etc. and subsequent drying. 20 In order to overcone
these problens) it has been required to devel op a production process which
conpri ses bl ending a powdery phosphat e-bi ndi ng polynmer with powdery
addi ti ves having excell ent nolding characteristics and conpressing tile
obt ai ned mi xture. Such a.preparati ogkq-g%aQe r@les day offapi ng i nto
consi der aPifoft EHQﬁ@§§t@ﬁbﬁﬁglgﬁsﬁﬁg g%gfﬁgn Drépertigs and dispersibility
acconpanyi ng the _conpressign. Si_nce hat--ikRiRdiangvdrpslywrepyils to be
taken in §rVéF§@ﬂ&€@yCF§i§ °§th%§/ géggﬂﬁg 15 ~J~C 200 special regard
shoul d be paid_to give a_preparatl it JUgheConrantclef dite adtive
conponent C&lHNd O5fas et P%&gﬁﬁégfggg?éaﬁgé? to %ro uce phosphat ebi ndi ng

pol ynmer preparations in the for f tablets Bys5 pesinkg odumpiad dys
additivesn&eQEFﬁbéﬁqu%&§3wg496§2§fE%hgiihey coul d not produce any
favorabl e tabl ets which contai - AW g wealetmerorhaari tngfa 1
sufficﬁen@aﬁéﬂﬁﬂé§%futh%ﬁﬂH‘dﬁgﬁﬂgigfgﬁfve di spersibility and an ability
to bind to sphate._ 10 l{?g €161 { DB tansaspltadie griesdiig i nvent or s
have conddcﬁg% FHﬁ%ﬁgﬁié”% ug#giﬁﬁﬁ'é}der to sol ve the abovenenti oned

probl ens. %S_Lﬁ%lgles&g snd heyehay essatecess fatdwi fround T Het byl ustng a
phosphate}bl Ig polyner having certain properties on its omn%

phosphat e-I%ié*‘u_jé' Pl yres 15 [2bh) etEhe ubsh ket s adhay s tagtofithe
phosphat e-hl - ndi ng ‘pol yner in the absence of additives could be obtained
that had agequases hasdnesisiaht wupch @kainteer?hbt s d’sf ntegrability and
di spersibility) as well. as high phosphate-binding cggagiﬁéty inan acid to
neutrab regiover20bThetpr esenvel hvanthbah HeRCPRRATACLoNpl i 8hed on the basis
of this finding. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a graph

show ng t heapkisihi®yrati on characteristics of the phosphate-bindi ng pol yner

25 preparation of Exanple 3 in terns of the I pHshi prbetweenoi-he nunber
of strokes by aTBPsPﬁ?é@PEtFBﬁePéé?%ra;ﬁa fﬁ%g%gﬁlgt ha?ﬁness); and Fig. 2

is a graph showi ng the phos -PiLNdLRgrdssing~the &Eva00efdokdl e of the
phosphate-B?ﬂﬁFﬁég80F§ 1r95§g§g§a?#oﬁbo rEiZﬁg?e 4.

particles of phosphate-binding polymexr into tablets,

15 optionally together with crystalline cellulose and/or low

substituted hydroxypropyl cellulose.

When administered orally. phosphate—binding polymers

adsorb phosphorus in foods and are excreted into the feces
to thereby inhibit the absorption of phosphorus via the

20 digestive tracts, thus controlling the sexum phosphoxrus

level. These phosphate-binding polymers are taken 1n a

relatively large single dose, i.e., from 1 to 2 g. Because

of reacting with water and thus swelling rapidly. the

phosphate-binding polymers can be hardly taken as such.
25 What is more, tablets prepared by compressing the

conventional phosphate-binding polymers without additives

have only insufficient tablet hardness, so it has been

. R . ne
essential to incorporate substantial amounts of crystalliy
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MOD) ;. FOR CARRYI NG QUT THE | NVENTI ON The present inventors found thatne-a
excellent 5 characteristics were exhibited by tablets that contai ed @%@ 2004
particles of a phosphate-binding polymer either alone or in conbination
with crystalline cellulose and/or | ow substituted hydroxypropyl cellul ose
as specified additives, pxovided that the phosphat e-binding pol yner
particles had a 10 true specific gravity of 1.18 - 1 24, preferably 1.20
1.22) an average particle size of no nore than 400 pm preferably no nore

than 250 pmw th at |east 90% bei ng occupi ed b rticle harsger than
500 pn1preh&ﬂaﬂbwenanﬂdpgeﬂowhéﬁb§gétﬁﬁﬁa Eﬁgléx&g gp%gbﬁfggf of 1 - 14 0 .

The 15 stated values of true specific is gravi g 2asured with a true
;EggLLAEegL?Xh?ﬁgaggfﬁng?é?gyﬁjgﬁﬁgﬁdY?ﬁoﬁﬁgdfﬁfnés?ﬁggﬁféibfﬂgrepared on
E?gcggziS;ﬂﬁ%ggff?ggﬁﬁgfjﬁgfdfidﬁfggfffzEggﬁggiggsfggpzifigﬁméggé2??nkcer
phosphat - BInd 19 ol yIE DY & e Sl ) sy e o b
ot g o vat ot anc e brf L]0 e ol Sl ads ohvsmsatior  anges
from 10: Q?P&Qﬁiﬂmtﬂhb%%"‘fr& R W%rﬁrf@:agg\‘(tgg C.l4r?0é&sTékllgeEt hulgﬁsgbjt a?/tned. )
Part ol os ViR Ea orkgb B H S e B 0 ot Than 400 pm

preferably no nore than 250 i {0 a1l sastnfk10 bennige ocedpced by
particl es RiPTH? &t ?%ﬁ?%d%gggﬁgipref%rablQﬂno | arger than 300 pm The 5

particles are th nc@l%n':’éé@fioﬁ 0ada- cddfed Nt aeltets cane epref ARDAY Shece
phosphate-%lndihg pol'ymers thus prepared, a crosslinked pol yner ob%ained by
treathng pplyglLylamae asinepycateronydre méostbarpficGpar PG SBPERHFR for

use in the present invention. This polyner is represented E& the 10 fornul a
[ wher e t hesBbeR1yat i Bowévénrbyhen processemn ¥5tq F8P2%1° Breferably from
20:1 to 4:1, nore preferably fromabout 10:1 to 8:1 prgherably
about 9: 1, camgrasssnan bnpbgéppatQSbSPQ%%gtﬂ%i¥ﬂ8§pﬁéﬁggbg%g%ﬁg pol yner  of
the invention is a. crosslinked polymer, min,t puesteamikasihena | arge
i nt eger theboreprbseht B2FARBE[S: Pléhgfrﬁ% i %% ?Ee crossl i nked. ea. and

ext ended pol¥ner and cgg theore%kgﬁ[lnggtheki duelto tne 2GQhas great as 1

x 10". SindBtehPs*ABMGeP FEC oSSl iniced in a network, each of the

particles into which it hassbecriasayngrbpeinietl ect thesphglsehdicecul e;
therefﬁ?e,h?ﬁgoﬁgPégﬁFEF %bight of 't he pol yner is equivalent to the weight
5 of an ing&x%qH%lpBQ&%ggﬁ Bar tiisCla@so impossible to produce a

phosphate-binding polymer preparation by a process

comprising wet granulation using water or a binder solution

containing alcohols, etc. and subseguent Arying.

20 In order to overcome these problems, it has been

required to develop a production pProcess which comprises

blending a powdery phosphate-binding polymer with powdexy

additives having excellent molding characteristics and

compréssing the obtained mixture. Such a preparation

25 should be designed by taking into consideration changes 1n

+he disintegration properties and dispersibility

C s
accompanying the compression. Since a phosphate-binding

. . . ) . se.
polymer is to Dbe taken in a relatively large single do
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Lf the true specific gravity of the phosphate-binding polyner is %rg ex
than 1.24, tablets conpressed fromthis polyner alone do not have la Z’é&fat?@m
har dness. Phosphat e bi ndi ng pol yners whose true specific gravity is |ess
than 10 1.18 are not suited to handling in industrial applications.
Particles having a greater average particle size than 400 pm are not
preferred since they do not have the necessary sufficient hardness to be
conpressed into tablets. If the water content of the phosphate-bi nding
polymer is less than 15 1% it again. fails to have the. S a
suf fi ci entgJeariiesse dar pesinvnl & onprieaid o i ht'd taalﬁ-le%%lelang i'f any tablets
are formed, their surfaces axe liable to abrasion. If the water content of
t he phosphatg kididiawgt pof yriee X BeRISCAMRNGR has sufficient hardness to
permt 20 conpressing into tablets but, on the other hdEpkesal ting
tablets undergomﬂiaﬁtéseMEfbnﬁent@ﬁst%ﬁﬁ%%ﬁﬁﬁfﬂaaﬂ%ﬁﬁgﬁagu?tab e as
pharmaceutical preparations. In order that the_ tablets,can.be hpken nore
snDotth)'ﬁiﬁ@im@spohymeraph@Péﬁé§§°?ﬁa}ng?@%sf%ﬁ$e§%iEg of at ?east 6 KP
on a 25 tablet hardness neter and a surface. strengthsbhahogbyss Buvei ght
. Nd. S 9 ; :

| 0ss of nausDne thanva@abﬁsaaﬂﬂﬂébVPFtQefgkfgféoggrgvolutlons). What is
nore, the tablets should not undergo plasti e t50nhida Beatathese
requi renentiseyt heuldgnot PIQdEQ?Cagﬁogaﬁﬂbgg%gtégggﬁding pol ymer nust have
a water content in the range of 1 - 190. The gxpiresskar haraaees,cenlLen~ u-~
~ 140" as pheaphét@rﬁlﬁééﬁg Pﬁ&ymﬁﬁtéPQaning at 105C for 1G hours,dfhe
pol ymer weight is reduced by 1 -.. - 1Re 13 ¢pr ehar aad atipiing wei A0 oss of
t he” phosphseeibi A&SAg HEEM vergﬁé§%15r0n12 Po 14% |f the
phosphate-binding ﬁ%]yner per se absorbs noisture in the course of grinding
to give a WAt BPOCBAEET of 1 - 14 0 (there is no particul ar need to adjust
the water content saf the 0| HRFurthride STRY he0 plre s¢inte diTYLUSEF 160t epar e
the tadl ets of the present invention. he above-

conducted intensive studies in order to sclve the

mentioned problems. As a result, they have successfully

found that by using a phosphate—binding polymer having

certain properties oOn its own, phosphate—binding polymex

15 tablets substantially consisting of the phosphate-blndlng

polymer in the absence of additives could be obtained

that had adeguate hardness and which exhibited rapid

disintegrability and dispersibility, @&s well as high

i i i " o ~egion.
phosphate—binding capability in an acid to neutral reg

i is of
20 The present invention has been accomplished on the basis

this finding.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a graph showing the disintegration

characteristics of the phosphate—binding polymer

25 preparation of Example 3 in terms of the relationship

between the number of strokes by a disintegration tester

and the tablet hardness); and

Fig. 2 is a graph showing the phosphate—binding

- 5 -



The phosphat e- bi ndi ng pol yner nmay be ground with any known nodel of mlls
such as an inpact mll that can yield particles no |arger than SQOSHMﬂhﬁmﬂh
produce an average 15 particle size of no nore than 400 gm The water
content of the phosphate-binding polynmer can be adjusted either with a

noi st ur e- adj usti ng agent such as a saturated aqueous solution of sodium
chloride (25C, RH 75.3% ) a saturated aqueous solution of calcium 20
chloride (25C, RH 89.30) or a saturated aqueous sol ution of nmagnesi um
nitrate (25C, RH 52.80) or by letting.th . afBlost wte in the
air at nosphefdleThé §W@S@ﬁ8§§bﬁiﬁdkﬁgoﬁgﬁyﬁgp¥§FEt%gégggired wat er cont ent
can al so be prepared by perform.ng the drying step in its 25 production
process iBxsuphea4way as to give a water content of 1 - 14 0 . The

crystalline cellulose to be used. in ' ntion is not limted in any
parti cul aMORBY FRRd CASEYTAlP l?é’TrT&‘d% 3$Q%N|éﬁ¥)% ~ ~ D~~ 2004 one that gives a

wei ght |l oss of no nore than 70 _after NGl 3@ 1fedft 3 hours.
Preferably, coffﬂﬁ@rdqlaﬂseﬁ}to&a&eé’%gﬂléhfgg%ﬁ%cgﬂ PF101, PHL02, PH301, P1l302

and Ceolus (all manufactured by i ) Galp 12 dahdusty et aidddl. ) may be
used & t hehaglasie@1ors ¥ difiba S??‘i%tﬁﬁeeq]gw subst it uted hydroxypropyl

cellul ose that can be used in.t (e IACTCY N oS 3% Gindhatititehasl&n® - 16.0
wt % subst itbet ilww}%r%gyapr%lpo% >l/1f&\éeroulps (IQ-S%HGOH) . 10 Preferred

exanpl es of such | aow substituted Qudnxyibnopde xelladeosendf@: cbater i al
products Sdchas® I&ﬁﬁﬁptﬁ 2‘}{1% and LH 31 (manufactured by ds%c-ll_z%%uﬁghem cal
Co.) Ltd.)_ that. £0-EhEd1Rr1 MR Do sd AP eatufEs HkbYREs of

t he crystéslqtq%l%%??%ﬁé}zg aﬁl /1Odr}59y|" ow 15 substituted hydroxyprogy{3 el | ul ose
that are (ijr&td\p%@é&ytﬁggeghéopm@mmn@im rek> Hn o | BReF LFheth aér 8sent
invention ay be set at any values in consideration_of t?e ?058 of the
phospggt e-hingi Hge poEyERIT DI be CBkenl &s- ah- 24 orB¥ehrEPatAt T ofi'and the ease
W th ich it can be taken. 20 In a preferred enbodi F}?Qﬁi458r ,Iqxarrpl e, the
crystal line. g2l | shoseeorgehparbirkeibst? e ubed” RyBY Ry prpyl cel Ul ose is
used in an anmount of at least 10 wt% nore ferably-.atobgagtidg w % based
on the weightfefabhy pRoSPESt EbﬁPn%I?%g'”BOIX‘}%]S %%v?%gsan average particle
size of no nore than 250 25 pm at | 09a.hek5p8 eesupiredelynpar hiccl es no
| ar ger t hatc@BDipM Sﬁdpé‘l&é?g?sc%%tgﬁfég? 127120. ﬁf both of the
crystalline cellulose e Low suhstitutedtbydr ox~Lhropyk -celfh@ ose are
added, it 13*BPEf 5?‘5‘& ggﬁhi{ﬁ'the sum of the - 10 ~ 5 DEC 2004 contents
of thgge cggggﬁgng,%ﬂu%slgfth%;@r speeefpceberablky 86Tt DEEEVFSCe Y IE bR t he
vi ewpoi'nt or the admnistration properties, etc,, of th% pre%?{_%Lai N, the
upper limt. gt Lhecaienirasfi tyhweteysharClPHe Melrdl d38%Rds 57 e Tow 5
substituted hydroxypropyl cellulose is in the range of 50 200 wt a . Since
t he phosphabephi ndi ng pol ynmer) the crystalline cellul ose and the | ow

substituted hydroxypropyl cellul ose pro reat fricld | o) it is
recommended t%afrl'@y%hopsyphate—bln 1ngppo(1%%1g +8ah of Riseld analtHe )

invention may he prepared on the basis of the process

20 described in USP 5496545, supra. In that process, a

specified polymer is crosslinked with a specified

i to
crosslinker in the presence of solvent water. Accoxding

the present invention, the phosphate-binding polymer having

a true specific gravity in the stated range can be produced

25 by replacing water with a mixed solvent system consisting

of water and acetonitrile in a volume ratio which usually

ranges from 10:90 to 90:10, preferably from 40:60 to 60:40.

The thus obtained phosphate—binding polymer 1is dried

-6 -



10 hardened oil be used in a continuous tableting process in order to
reduce the | oad on the tableting machine due to the jarring actior 6fDEC 200%
punches. A useful hardened oil is a conmercial product such as Lubriwax
manuf actured by Freund Industrial Co., Ltd. 15 Tv produce the
phosphat e- bi ndi ng pol yner tablets of the present invention, the crystalline
cel lul ose and/or | ow substituted hydroxypropyl cellul ose, together with
fillers (e. g. lactose, sucrose or mannitol), a lubricant (e. g. nmagnesi um

stearate or pol yethyl.ene glygal 14 20 Aldizlgev e redmientsiceal |y
enpl oyed 2RAt Eéoér‘rnt@,/ *dgﬁ 3?%23%%10%;§1a§gﬁg%ent etc.tglrray be added and mi ned

wi th the phosphat e- bi ndi ng I r..and .t I esiinioiiag thla@na 5ics peanpr essed
into tabl@stOTﬁ@lﬁh&QHthgﬁgﬂ%g?%3%bolfﬁgﬁ tablets of the invention 25 may .
be further processed int il mcoat Gl -1GRAtdNG d heirgeaur f aces
with a fiWsth #% Hea5t n?%%a‘?e?zﬁ]gc?gor%:héﬁsi;% ulé mar be made of water-sol ubl e
filmbases such as hy.rox I YA Fudase youd pgcrylie acid - 1.1

~ ~ p~C 2@@@”b55ﬁ1VH%Ts?l%§%8%¥b%§§%gkf%%%byl met hyl cel lul ose is
particularly preferred... .The followg:preparpisd ans watctexaompt &st ar e

provi ded P@Xtﬂéﬁfﬁira%?lh% ?at?%g the present invention but are in 5 no way
to be taken as limtj P44 1fedyal thydamrepasesd subj ected to-
crosslinkfﬁ@rﬁbfyﬁ%régg P%%%?n a m&?@f%%cetonitrile (ca. 50:50 ww) nixed
sol vent m%}Q)e fﬂ&QaOPXQ Qrb@bﬂﬂiﬁgﬁeﬂyaﬁr@aﬂihgﬁmg&ﬂdk&f#?m%ﬁ%reby
produci ng A ﬁ% ycationT ¢ phosphate bl.ndl ng polynmer in which about 40% of

t he prinak%a§¥1&§%é§io ok ¥8) 1 angasetondar yy asiheay 18, EORoP 5§ #Br ned

hydr ochl ori des. e polynmer was then vacuumdried to give a drg pgﬁder,

whi ch was @{@&%g\ehb anveapach . m ThisnpolyBepaisi ¥eEe P WatePY contai ni ng
phosphat e- bi ndi ng pol yners (true specific is gravity, 1.209 - 1.211; water
contenp, 2Zcdkrdabe; under 300 pmsize = 99.0 - 99.do). [Preparation 2]

Pol yal I yl ami ne was subjected to crosslinking 20 pol ynerization in water

w th epichl orohydrin being added as_a crosslimker, thereby producing a
pol ycationic phosphatebindiﬁ t i chh—about 40% of the primary
am ne (81.2 nold) and secon( |29 formed hydrochl orides .
The pol ymner was then dried el a dry powder, which was
ground with an inpact mll i . wat er - cont ai ni ng
phosphat e- bi ndi ng pol ynmer (t ifty) 1.253; water content, 3.6
3,. 8% under 300 pm size = -1 12 ~5 ~i:~ 200
[ E~tarnple 1] on
NHgenHCI ;\IH-nHCl
—~— e
L L L - ™

[where the molar ratio of (a+b) to ¢ is from 45:1 to 2:1,

preferably from 20:1 to 4:1, more preferably from about

10:1 to 8:1, the most preferably about 9:1, and m is an

integer].

15 Since the phosphate-binding polymer of the invention

is a crosslinked polymer, m in the above formula is a large

integer that represents the network structure of the
-

crosslinked and extended polymer and can theoretically be
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The particles of the water-containing phosphat ebi ndi ng polyners ob ql L N
Preparation 1 (to give true specific gravities of 1 . 209 - g E G804
those of the 5 polyner obtained in Preparation 2 (to give a true speC|f|c
gravity of 1.253) were conpressed under various static pressures of 500 -
1750 )cg into tablets of 10 mm each wei ghing 300 ng. These tablets were
measured for hardness with a hardness nmeter ( Pharmatest ) . The results
are shown 10 in Table 1. Table 1 Preparation 1 Preparation 2True specif is
gravityl.2091.2111 2111, 2531, 253\t er content 2. 502. 1a2. 1~3. 6s3- 8~Under 300
~. m si ze99. a(’fo%f%@‘égaﬁo/égxwéé 30°Gdfﬁﬁ e”s%ﬁgpfb%}é@%ﬁrﬂes %36@5$%23n17€ #D1cg

2.11tP5. 1 KP 4.7 KP 9 . 2 KP 2 0 8 KP 0.8 KP 1
. 5 KP10 oaof}ec*g"i@rk gerph1 of éhRPBartSCka lnsoKlﬂﬁlChisP}i‘Essb(?ej“tgls o1
KP19 . 0 KP11. 2 KP2 . 2 KP3 . 5 [{P1500 Kk KP20.0 1CP13.8 KP2.6 KP9.6

KF1750 kgw@%ﬂ%l% P{PleféeFéPé BLRPEEEMR eﬂé’?@netEEEe@gefr&ReTabl e 1,
none of the tablets compressed solely._ fromthe hos at e- bi nd| ol
with a ' trd@lgsstt ??anEQQFt9fth? Eééyﬂﬁﬁ éﬁe& HE¥ Eﬁ?ﬁnégs b 9ﬁ§gg;3
|rrespect|v%<gnt{§hggl 9y££§553£ Rg[ied, on - 13
If the true specific gravity of the phosphate-~-binding
polymer is greater than 1.24, tablets compressed from'this
polymer alone do not have adegquate hardness. Phosphate-
binding polymers whose true specific gravity is less than
10 1.18 are not suited to handling in industrial applications.
Particles having a greater average particle size than 400
um are not preferred since they do not have the necessary
éufficient hardness to be compressed into tablets. If the
water content of the phosphate-binding polymer is less than
15 1%, it again fails to have the necessary sufficient
hardness to permit compression into tablets and if any
tablets are formed, their surfaces are liable to abrasion.
If the water content of the phosphate-binding polymer
exceeds 14%, i1t has sufficient hardness to permit
20 compressing into tablets but, on the other hand, the
resulting tablets undergo plastic deformation to become no
longer suitable as pharmaceutical preparations. In order
that the tablets can be taken more smoothly, they must have
a hardness that gives a reading of at least 6 KP on a
25 tablet hardness meter.and a surface strength that gives a
weight loss of no moxe than 1% in a friability test (100
revolutions). What is more, the tablets should not undergo

plastic deformation. To meet these requirements, the

- 8 -



~ ~p ~~ 200 the other hand, the tablets
Ut ) conpressed from
gggalﬁg?’éeﬁ;pgl ng polynmers with true specific gravities oft2?209 1 bi-‘i‘-fhéﬁu"
more. 5 10 [Eggfrrs)l ghg]n tTQSyh\Sﬁﬁre gonplrlessed at pressures of 1000k§ and
ed mlligrans of the particl
wat er cont ai ni ng phosphat e- bi ndi n ol P | cles of the
of 1.209 which was obtained in P? polymer with a true specific is gravity
L. . eparation 1 were m xed
additive crystalline cellulose (Avicel PHL01 of Asahi Ch\émn;[ Eallo?ndrmljst?]; yarC]Io

. Ltd. ) and the blend was co

kg and 10pRokepaitetdi mdabilgeﬂ@nlg’%“eei‘(s) "H%ﬁutnier S%awahle%%éﬁ%%%% Qﬁﬁhiﬁg kg) 750

were neasured for hardness with a 15 hardnes,s %g oy ese tablets
a

at a pressangeof780 kg hfer e HIS ERRESESE AN t B er ﬁ;gzxgregxﬁsf)?%t tieg?grrnr essed

(Toyama sangyo) using water a
shown in Takl"e a2 u‘r'a‘:ﬂgﬁ él@@dh;?eg%rg?eit £ :asfdcur Qﬁéfc}gl Y S 190 Dokt et s are
hardness 5.7 KP 9.0 KP 1000 kg 2Q 13, eﬁ? g 750 kg Tabl et

S

r.ati t
A ons canses f i Tl 11 f%bjlrs;ét]se DS S8 3 T o he B end of the
and nete pagferxeq drying m;elc',fln%ISIEéass'onie 1994 lﬂ'ﬂcpﬁﬁ'xaaée—ﬂifﬁ&ﬁu’f@s of 750 kg

polymer ranges from 2 to 14%. If the phosphate—binding
polymer per se absorbs moisture in the course of grinding
to give a water content of 1 - 14%, there is no particular
need to adjust the water content of the polymerx and it may

10 be directly used to prepare the tablets of the present
invention.

The phosphate—binding polymer may be ground with any
known model of mills such as an impact mill that can yield
particles no larger than 500 pm and produce an average

15 particle size of no more than 400 pm.

The water content of the phosphate—binding polymer
can bé adjusted eithexr with a moisture-adjusting agent
such as a saturated agueous solution of sodium chloride
(25°C, RH 75.3%), a saturated agueous solution of calcium

20 chloride (25°C, RH 84.3%) or a saturated agueous solution
of magnesium nitrate (25°C, RH 52.8%) or by letting the
polymer absorb moisture in the air atmosphere. The
phosphate—binding polymer of the desired water content can
also be prepared by performing the drying step in 1ts

25 production process in such a way as to give a water content
of 1 - 14%.

The crystalline cellulose to be used in the invention

is not limited in any particular way and use may be made of



~ ' ~~i; 200 hardness values of at |least 6 KP and exhibited rapid .
disintegrability. [Exanple 3) To 7G7.7 g of the particles of thel 9 DEC 2004
wat er - cont ai ni ng 5 phosphat e-bi nding polyner with a true specific gravity
of 1.209 that was obtained in Preparation 1, 349.5 g of crystalline
cellulose, 5.6 g of a hardened oil (Lubriwax 101 of Freund) and 2.2 g of a
| ubricant magnesium stearate {Nitto Kasei) were added and the ingredients
were m xed 10 together. The resulting blend was set on a single-action

t abl eti ng machi ne (Model N- 30, of i kO wepressedet 1750 kg
into tabl ene dfhaft0. B G e%lc"fﬁe%\@?ﬁﬂ(%g@S An%.m Thi s yiel ded uncoated tablets

each contai ning about -250 ng of the dr hate- koRgiergidd pol yner
These t abldatysingera @é&é&?éﬁ”?d%rﬁﬁ?&ﬁesﬁr%?%%%a %ardness met er (Contester))
which read a value of 10.9 KP, Thgy dpgi gbSi pliggr ptPiemo2 i ardof 67
seconds (tpestdvddis dsuglataf)Arviee hepﬁggﬁtgﬁleach cont ai ning 250 ng of the
phosphat ebi ndi ng_pol yner were coated w apli hereoNpResiogl 8. 25 ny of
hydroxyprdbyilmgﬁhWGcépﬂuﬁééé ?QTB%EQgREEqC-g-RNVOf Shi n- Et su Chemi cal Co.,
Ltd.), 1.26 nmg of polyethylene glygcgl 6090, N\gpon1éhé endifrats Co., Ltd.),
1.8 nySof DEIESEENI Gfh oxF\éQ'()A[“ 606§fu$sﬁi hara Sangyo Kaish a, Ltd.) and
0.69 ng of talc. The coating machi ne was Doria Coater Mydel DRC 500 of
Power Cor pd#Bt¥BR®The fil mcoated tablets were tested with ar ., =~
p~C 2004 di si nt $gra§,{é0”sh%$ Qhudkal nyadOxgbroked peilmingeethding*Pwo test
solutions (pH 1~ e i dm 15t specified in Japan Pharnacopoei a atad vat er
The test results.are shew) jyerfdi@n Ls Budh ahetcafn §§é.§r8an#§:.;W he
phosphate-B?nHFﬁS pol ymer preparation showed rapid d|S|nt%grab|I||:y in an
acidic to nggtsrchwrt?Lg)inOﬁgﬁ)leml&cyQﬁidp@xarﬂf acoedsby ~Ofe Hlengt h of
agitation fnunber of strokes). (Exanple 4] 10 Four of tt&eog(&z)%qjytlabl ets
prepargd i B Examplea 3xeaqilaontifiniaiy 1250 s SR HWHE D RISBISAT e B ndi ng

pol ymer were subjected to the follow ng siml at ]d aequj}fj_qtlilo&}prIdrajgi
efficacy: 4el1glefsesadicumamergirl PR oY

N- bi s( 2hydr oxyet hyl ) - 2- am noet hanesul f qni |yt @P44 1gef) ot assi um
di hydrogenmmwhdm@nkéfrf’@fdlﬁ%swghl %Q!Cvxsfg{ Z&r{e?nlof ter pH adjustment to 7)
the solution was warned ta 37C o of ddeitthuse prepared test sol ution
was stirredap e t"r&eqaa%ljdﬁé rr%%é?‘lgng at 100 rpmto nmeasure_ the

phosphat ebi ndi n%capa}ggg{ 9f the ee}yreIliMierelhelasdl @&/ 2p LoV

di sintegrated, t Eaﬁﬁospha e-bi ndi ng pol yner dispersed to adsorf t he
phOSphghe, s%%;{ﬁ%{%& ﬁfé&gﬂﬁbrﬁwmenﬂl‘:wl@ﬂe othahetBh PR TH t he t est
sol uti tovary wth time. The initial phosphate I_evell in_égﬁn{:est

sol ution wags4akero asnd pRodphheeviinéing PALYRSFpHRt HoR Bf “phosphat e
adsorption as 25 0. The results of the neasurenen&ogggdépgw@ohnofighez.
Obvi ousl y, ;mﬁgphﬂsphmag-pbné?ﬁgaﬁoﬁpﬁeVaﬁPﬁﬁa}ﬁt|ons eshibited rapid
phosphat e QAQggngfcgggbLng%hate-binding polymer to be taken as an

i i i n.
oral preparation and the ease with which it can be take

20 In a preferred embodiment, for example, the crystalline

cellulose or the low substituted nydroxypropyl cellulose 1is

2 o o t
used in an amount of at least 10 wt%, more preferably a

least 30 wt%, based on the weight of the phosphate-bindlng

' ' o 250
polymer having an average particle size of no more than

. i ) ,
at least 90% being occupied by particles no lalge; tha

If both of the

25 pam,

300 pm, and a water content of 1 - 14%.

crystalline celiulose and the low substituted nydroxypropyl

C T the
cellulose are added, it is preferable that the sum of

- 10 -



| NDUSTRI AL APPLI CABILITY - 1.G ~ J ~~J~G 20U4 The phosphat e-bi ndi ng
pol ymer of .the present invention can be fornulated as tablets inrg

e 2004

of whether it is used alone or conbined with additives. Wi chever the case,

the tabl ets have satisfactory hardness) contain the active 5 ingredient
hi gh proportion, have high phosphate-binding capability and exhibit rapid

disintegrability in an acidic to neutral region while having little

sensitivity to the strength of agitation. Therefore, the tablets of the

invention are excel |l ent pharmaceut | I eparAtd Qs iidiat, edrdaidy reduced

vari at i on§onfeBitSavdi | }§QQtiPT?Pé$ﬁ§%e{§ movenents within the digestive

POl —~or 1 REL 8 CERABES o B (K 15T A ( whore the molar ratio of (

atb ) tocis , fromd5 . ~1 tp 2 =1 _and 4] st dpegarini@and. which has
ofoﬁ.ﬁ%e-pﬁ%%%. ' )

a. true spEOPEIEiGEavidly©

in

.. 2. The phosphat e-bi ndi ng pol yner

according to claim31 which .has a. 1{yg,spesi fiLods amdpowfthe Low0 - 1. 22.
o pof yiied -

3: The phd$shAB U di

rati o of

(ath):c iﬁsﬁéro 20:1 1o~ 4: PEOSESSis N Pi®dearigry of 50 -
phosphat e-Svdi g’ ngﬁl?%%P%?EEéh%%%. conprises grinding a
phosphateaﬂkpq;gg pol ymer having a true 1S

10

15

20

25

Since the phosphate-binding polymexr, the crystalline
cellulose and the low substituted hydroxypropyl cellulose
produée great frictional forces, it is recommended that a
hardened oil be used in a continuous tabhleting process in
ordexr to reduce fhe 1oad on the tableting machine due tO
the jarring action of punches. A u;eful hardened oil is a
commercial product such as Lubriwax™ manufactured by
Freund Industrial Co.. Ltd.

To produce the phosphate-binding polymex tablets of
the present invention, the crystalline cellulose and/ox low
substituted hydroxypropyl cellulose, together with fillers
(e.g. lactose, sucrosée oOr mannitol), a lubricant (e.qg.
magnesium stearate oOr polyethylene glycol) and other
additives conventionally employed in the art, perfumes,
coloring agent etc. may be added and mixed with the
phosphate-binding polymer and the resulting blend 1is
compressed into tablets.

The phosphate—binding polymer tablets of the invention
may be further processed into film-coated tablets Dby
coating their surfaces with a film. In the film coating

process, use may be made of water-soluble film bases such
as hydroxypropyl methylcellulose and acrylic acid

- 11 -
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average particle size of no nore than 400 pm( , with at |east 90

occupi ed by particles no | arger than 500 Nm said phosphat e-bi ndi ng pol yrer
bei ng either polyalllam ne or obtained by crosslinking the same; adjusting
t he phosphat e- bi ndi ng pol yner particles to a water content of 1 - 14%

m xi ng the particles with crystalline cellulose and/or | ow substituted

hydr oxypropyl cellul ose; and conpressing the mxture into tablets. 5. The
process according to claim4. wherei L ¢h phospheter bh nskargi pol ynmer s
ground. i RPPatG%eF es ﬁ%%i%ﬁ.h%§l§%£$gg%9partic e size of no nore than
.250 Vim wth at_|east QOQobeigg occupi ed by particles no |arger than 300
urn' 0. AREBHIUEdRDY i BFfit®th8%phosphat e- bi ndi ng pol ymer as defined in
claiml, 2 or 3. Th bl et according; LAsChagMmRamprber ete phevpdeédner has
an aver age partT%?e§%i§8W6PgnBl§8g£Q?'gns400 am wWth at |east 90% bei ng
occupi ed by particles no.la .t ha 00,-858ht- igvedbgohablet amecdndi ng to
claim?7, W%EWéq%}f%ﬁlp&?%ﬁ%%gﬁgékgnggéegégg particle size of no nore than
250 .c_m wth at_|east 90% being;Q¢eypi,ed by particles no larger than
300. e fn MR ¥&h &P g céFdé%gg%ogé ain1g,.7 or 8, wherein the polymer has a
wat er contﬁ@$ of 1 io%4%@ J) 15 D~ 200 1p. The tablet occarding-~g to
any one of PRHEEE , dherein the polyner is one that is obtained by

al | owi ng epiCh'pg?Qggﬁ'q 1.9 ,aCt;a@N spBhyaitleyl apnicmesisAiakiider / acetonitrile
mred sol vent sysiems fhat the polyallylarnine is crosslinked. 11. The
tabl et acc gg%ggrganB@ﬂﬂi%oh wheleei/a ceftenpakyider (cg-088 :6Rat’/"d obt ai ned
by grinding she crosslinked polyallylam ne and/ or adjusting t he water
content of ,§ Reac LRI slintk ed tpolepsldnloawiyeir iz betrg @588 3&cfording to any
one of claims 6 - 11, which further contains crystalline cellilgse and/ or

| ow sulpst i tubed 1hydea?; ypramdy asladwcddy 21 POHHE 't 'st Pace r di ng to claim
12, wherein the content o,f the crystallinge cellulgse andiqr ddWe

subst i t ut edinkyeiooPRFVERRA Jé\elwlllﬂcd‘sé‘qoéltatﬁl%eé)sé[ l{i 3& % ofl%{ he wei ght of

t he phosphat e-bi nding polyner. 1a._ The tablets acGedi nEdienerd aim 12 or 13,
the | ow subh8ilt-¢t &P 1A dr%&lysﬁcooﬁiffdlgel ‘%nu ngege( has 5.0 - 16.0 w % substitution

by hydroxypr qpoxyl. ar.o . T ACa0sh Nnepdwoa igmte of $1e®ns 6 -
1Z V\%i ch ]}/Eﬁyg&ggﬂ&lcﬂgg lﬁm ﬁﬁlﬁ&l&l 8} a ACH §}4:1 e

a dry powder,

1 ~ LI~C 2004 specific gravity of 1.18 - 1.24 unto particles having a
5 il g0t

which was ground with an impact mill into

15 particles of water-containing phosphate—binding polymers

(true specific gravity, 1.209 - 1.211; water content, 2.1 -

2.5%; under 300 um size = 99.0 - 99.6%).

[Preparation 2]
Polyallylamine was subjected to crosslinking

20 polymerization in water with epichlorohydrin being added as

a crosslinkey, thereby producing a polycationic phosphate-

binding polymer in which about 40% of the primary amine

(81.2 mol%) and secondary amine (18.8 mol%) formed

hydrochlorides. The polymer was then dried with air to

25 give a dry powder, which was ground with an impact mill

into particles of a water-containing phosphate-binding

polymer (true specific gravity, 1.253; water content, 3.6 -
3.8%; under 300 pm size = 99.3 - 90.7%).

- 12z -




contains a hardened oil 16. The tabl et according to any one of clakgﬁ-ﬁ 004
15, which is a tableted preparation. The tablet according to any

claims 6 - 16, vvhich is coated on the surface with a ater-Soluble film
base. A (I19.AY. AAAAAAAAAAA . A.AAI.AY A AF AU3. Al +1 x?45 xC
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gravity of 1.209 which was obtained in Preparation 1 were
mixed with 100 mg of an additive crystalline cellulose
10 (AvicelTM PH101 of Asahi Chemical Industry Co., Ltd.) and
the blend was compressed under static pressures of 500 kg.
750 kg and 1000 kg into tablets of 10 mm! each weighing
300 mg.
These tablets were measured for hardness with a
15 hardness meter. The tablets compressed at a pressure of
750 kg were also teéted with a disintegration tester
(Toyama sangyo) using water as a test fluid. The results

of both tests are shown in Table 2.

Table 2
Tﬁ Tablet hardness DlSlntégratlon
time
Compressing
pressure: 500 kg 5.7 KP
20 seconds
750 kg 9.0 KP
1000 kg 13.6 KP

20
As one can see from Table 2, the tablets compressed
from the blend of the phosphate-binding polymexr and

crystalline cellulose at pressures of 750 kg and more had

- 14 -
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[Example 3]

To 767.7 g of the particles of the water-containing
phosphate-binding polymer with a true specific gravity of
1.209 that was obtained in Preparation 1, 349.5 g of

crystalline cellulose, 5.6 g of a hardened oil (Lubriwax™

101 of Freund) and 2.2 g of a lubricant magnesium stearate

(Nitto Kasei) were added and the ingredients were mixed
togethexr. The resulting blend was set on a single-action
tableting machine (Model N-30 of Okada Seiko) and
compressed at 1750 kg into tablets of 10.5 mm* each
weighing 375 mg. This yielded uncoated tablets each
containing about 250 mg of the dry phosphate—binding

polymexr.

These tablets were measured for hardness with a

hardness meter (Contester), which read a value of 10.9 KP.

They showed a disintegration time of 67 seconds (test
fluid, water).

The tablets each containing 250 mg of the phosphate-

binding polymer were coated with a film comprising 8.25 mg

of hydroxypropyl methylcellulose 2910 (HPMC TC-5-RW of
Shin-Etsu Chemical Co., Ltd.), 1.26 mg of polyethylene

glycol 6000 (Nippon 0il and Fats Co., Ltd.), 1.8 mg of

titanium oxide (A-100 of Ishihara Sangyo Kaisha, Ltd.) and

0.69 mg of talc. The coating machine was Doria Coater
Model DRC-500 of Powrec Corporation.

The film-coated tablets were tested with a

n

-1

éNEOO? ;é' 9?%1)1%%0&&%4@{1(1:)11!%&&%1@/& O-'v
33333p44Vr PCDZ! &9m' 109XIX! t, $109%f nf & ()-5!f, $10% & ()- 5!

0,%



8. 108 8 !> $109%8 8 & ()-5!Q

"$10%EBKB&! () - 5! 0, $109BB&’ () - 5!, $10%p& ()-5! | '

5o, " $10%p& ()-5!1, $10% ()-5999: : : < hcHEE U
8 1!Ls$10%& ()- 5! UMW () - ' ' 1 '

: <=A>r?z?{?|g%?mﬁfﬁégé?wfbg) 51 s$10%bb&' () - 5! X0s$100&’ () - 5810%3&' () -3 108

disintegration tester at 1 - 30 strokes per minute using
rwo test solutions (pH 1.2; medium 1%* specified in Japan
Pharmacopoeia and water). The test results are shown in
Fig. 1.

5 As one can see from Fig. 1, the phosphate-binding
polymer preparation showed rapid disintegrability in an
acidic to neutral region without being affected by the
strength of agitation (number of strokes).

[Example 4]

10 Four of the coated tablets prepared in Example 3 each
containing 250 mg of the phosphate—binding polymex were
subjected to the following simulated evaluation of drug
efficacy: 4.7 g of sodium chloride, 21.3 g of N,N-bis(2-
hydroxyethyl)—2—aminoethanesulfonic acid and 0.544 g of

15 potassium dihydrogenphosphate wexre dissolved in water;
after pH adjustment to 7, the solution was warmed to 37°C;
200 ml of the.thus prepared test solution was stirred with
the paddles rotating at 100 rpm to measure the phosphate-
binding capability of the polymer. Whep the tablets

20 disintegrated, the phosphate-binding polymer dispersed to
adsorb the phosphate, causing the residual concentration of
the phosphate in the test solution to vary with time. The
initial phosphate level in the test solution was taken as 1
and the wvalue at the completion of phosphate adsorption as

25 0. 'The results of the measurement are shown in Fig. 2.

Obviously, the phosphate-binding polymer preparatibns
exhibited rapid phosphate binding capability.

INDUSTRIAL APPLICABILITY
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The phosphate-binding polymer of the present invention
can be formulated as tablets irrespective of whether it is
used alone or combined with additives. Whichever the case,
the tablets have satisfactory hardness, contain the active
ingredient in high proportion, have high phosphate-binding
capability and exhibit rapid disintegrability in an acidic
to neutral region while having little sensitivity to the
strength of agitation. Therefore, the tablets of the
invention are excéllent pharmaceutical preparations that
undergo reduced variations in bioavailability in spite 6f

movements within the digestive tracts and pH changes.
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[wheré the molar ratio of (a+b) to C 1s from 45 1

i gravit
and m is an integer) and.whlch has a true SpelelC g y

of 1.18 - 1.24.
2 The phospﬁate—binding polymexr according to claim 1

i £ it F - 1.22.
which has a trxrue specific gravaity o£ 1.20 1

im 1.
3 The ohosphate blndlng polymer according to claim

- -

4:1.
wherein the molar ratio of (a+b):c is from 20 1 to:

4 A-prbcess for producing phosphate—binding polymex

tablets which. comprises:

[sh ' j frue
agrinding & phosphate-blndlng polymer having a ¢
pt) 3 -
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low substituted hydroxypropyl cellulose; and

and/or
|a Cour1 er

compressing the mixture into tablets.

5. The process according to claim 4, wherein said

phosphate—binding polymer is ground. into particles having

an average -particle size of no more than 250 pm, with at

least 90% belng occupied by particles no larger than
300 pm.

6. A tablet comprising the phosphate-bindmg pclymer as defined
in claim 1, 2 or 3.

7. The tablet accordmg to claim 6 wherein the polymer has an

average particle size of no more than 400 & m, with at least S0% being

occupied by particles no larger than 500 um.

8. The toblet sccording to claim 7/, wherem the polymer has an

average particle size of no more than 250 xm, with at least 90% being

occupneo by particies no larger than 300 wm.

9. The tablet accordmg to claim 6,.7 or 8, wherein the pblymer has

3 water content of 1 - 14%.
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10. The tablet according to 2ny ONe of claims 6 - 9, wherein the
polymer is One that is obtained by allowing epichlorohydrin to act on
polyallylarnine in 3 water/acetonitrile mixed solvent system so that the
polyallylamine is crosslinked. |
11. The tablet according to claim 10, wherein the polymer is one
that is obtained by grinding the crosslinked polyallylamine and/or adjusting the
water content of the crosslinked polyallylamihe.
1'2. The tablet according to any one of claims 6 - 11, which-further
contains crystalline cetlulose and/or low substituted hydroxypropy! cellulose.
13. The tablet according to claim 12, wherein the content of the
crystalline cellulose and/or low substituted_ hydroxypropy! cellulose is atlleast
10 wt% of the weight of the phosphate-binding polymer.

14. The tablet according to claim 12 or 13, the low substituted

hydroxyprepyl cellulose has 5.0 - 16.0 wt% cubstitution by hydroxypropoxyl

groups.

~

15. The tablet according to any cne O clzims & - 14, which furtner

contains @ hardened oil. _

16. The tablet éccordmg to any one of claims 6 - 15, which is @
tableted prep’arétion. |

17. - The tablet according to any one nf claims 6 - 16, whichis coated

on the surface with 2 water-soluble film base.

o
o



