FPOO27PCT 1 DESCRI PTI ON Agent for Preventing, Inproving or Treating
Phosphorus- related Di sorder, Oral Preparation for Adsorbing 5 Phosphate

|l ons in Foods and Beverages or Pharnaceuticals and Process for Production
Thereof TECHNI CAL FI ELD [0001] The present invention relates to agents and
oral io preparations capable of efficiently adsorbing phosphate ions for
whi ch excessky%,;eﬁake causes probl ens. re specifically, the present

i nvention refal2s o (1) agents for preventing, inproving or treating organ
di sorders due to phosphorus, whichpaserg@malie of inproving blood is
concentrations of phosphorus of patients with kidney failures and
controlling accunul ati ons of phosphorus in the body and (2) oral
preparations hgenpr eventiregevidlingys Inprerases orelmateed ing FHesipHytss- whi ch
are capabl e of gb%fina ing gr bl ens w{th excessive Lntake of gaosphorus 20
fromfoods and b Ayed BFSPREET i Kera! BRERRIREUNEPARTOT 00829 P HRGs phor us i s
an essents al shhstece fofis | 1vi RGodOr gadi B&Ber Mpds de£ OPpRBRScEQDISal Bt O

phosphate ions 25 throughqgt the digestive tract (small intestine, in
particul ar) and subsequeMtf yPERSTFDHetrr THECAVET Ao THehaAEse adult has a

dai | y phosphaontggnohakeref,p approxi mately 1,000 ng. It is reported that, for
a normal person, _approxi mately 80% of such phosphorus is 30 absorbed and

approxinatelﬁogﬁ@@of t hat absorbed portion is excreted by the kidney. If

the kidney dysfuneti gresehtenakehtiibur @k1apRaspROLYE@XCHEd @Fdecr eases and
causes an increased serum phosphorus concentration (a_ hyperphosphatema). A

heal t hy hUnaRIRRPAP&LRSSaC3BIBRESs Shord 16 eHhlyo ROSRLATIG PHOSRIR S 0. 25 to

4.5 ions for which excessive intake causes problems. More
specifically, the present invention relates to (1) agents
for preventing, improving or treating organ disorders due
to phosphorus, which are capable of improving blood

15 concentrations of phosphorus of patients with kidney
failures and controlling accumulations of phosphorus in
the body and (2) oral preparations for preventing various
diseases related to phosphorus, which are capable of
eliminating problems with excessive intake of phosphorus

20 from foods and beverages or the like.

BACKGROUND ART
[0002]

Phosphorus is an essential substance for living
organisms. Man decomposes foods into phosphate ions

25 throughout the digestive tract (small intestine, in
particular) and subsequently absorbed. The average
Japanese adult has a daily phosphorus intake of
approximately 1,000 mg. It is reported that, for a
normal person, approximately 80% of such phosphorus is

30 absorbed and approximately 80% of that absorbed portion
is excreted by the kidney. If the kidney dysfunctions
(renal failure), phosphorus excretion decreases and
causes an increased serum phosphorus concentration (a
hyperphosphatemia). A healthy human maintains a

35 phosphorus serum concentration range of 0.25 to 4.5



FPO027PCT 2 ng/dl; concentrations at or over 4.5 ng/dl are defined as

hyper phosphat em a. [0003] Hyperphosphatem a i nduces abnornmal cal ci um

met aboli sm 5 and/ or hyperparat hyroi di sm and causes nodifications of the
bones t hroughout the body (renal osteodystrophy) and/or calcium deposits
formed in various organs - especially to the cardi ac val ves, aortae, |ungs
and the Iikﬁ%%gﬁéfrotopic cal cinosis) . Such disorders not only 10 inpair
the QoL (quali life) of patients witfi renal failures but also cause
fatal conpligaydnscéHebnasateandi ae brf ateki ansang/aiaaeebdkifigeld be
prognoses. gurtheﬁnnre, h%ﬁerphosphatenia is knowmn to be a pronoting factor
of renal di sBYBEFBROFRGEESPR& ability to maintain is a normal (heal t hy)
phosphorus bljood3goncentration is a crucial problemfor patients with renal

failures. [0004]_._ As descrjbed above,. the apsol ute anpunt of phosphorus
that the ki dney R¥RSEREPEPRAGFTEAJSBLLSES GRRGFTRONGRISOUFaMELAOL feFo,

under renal jabdlurehypbBepatrhengrbliali saf anghespBesusocdhsachedovisaoifhe

di gestive tract exceeds, the caEac'ty of tge ki dney, phosphorus w ||
accumul at e i RPEhBORBBAYITRYIBGER, tPRePOFEndEFHAL r E5FREAY SFEPPRAYi ent's with
ki dney fail upgg/BascheenuhodkpBit tkhéok-akal iamurt oot 22gahesphor us absor bed
through the digestive tract; an anount that may not exceed the capacity of

the ki dney. SPREG#BILLYoROt 5§ FAEALEFy VRR¥RSpy 2PKEBBgh LHRESpREAUS he

restricting @&ﬁé,éﬁeeépbebgicaegq&@ﬁag§s6age@&éhcapgéféergfnéﬁdaﬁipg the
anount of absorbe ansghorus bi'SO adsor bi ng phosphate ions generated from
Fe 3

foods in'% hel™BRgEsS Pradfuaéd f¥cPal iy frh PhePafBENtENtESH FETAd
excreting thegydi;rest bytWat Bostgakk @ﬁ%ﬁlb%%&F§§%Qtﬁ6nsC%ﬁ%hn%%'0“ for rena

failure treatnment (Patent References 1 to 4, for _exanple).

cardiac infarction and exacerbating life prognoses.
Furthermore, hyperphosphatemia is known to be a promoting
factor of renal disorders. Thus, the ability to maintain

15 a normal (healthy) phosphorus blood concentration is a
crucial problem for patients with renal failures.
[0004]

As described above, the absolute amount of phosphorus

that the kidney can excrete will decrease under renal

20 failure. Hence, under renal failure, when the amount of
phosphorus absorbed via the digestive tract exceeds the
capacity of the kidney, phosphorus will accumulate in the
body. As such, the standard treatment for patients with
kidney failures has been to limit the total amount of

25 phosphorus absorbed through the digestive tract; an
amount that may not exceed the capacity of the kidney.
In addition to alimentary therapy through phosphorus
restricting diet, phosphorus adsorbents (agents capable
of reducing the amount of absorbed phosphorus by

30 adsorbing phosphate ions generated from foods in the
digestive tract, especially in the small intestine and
excreting them directly with stool) have been used in
combination for renal failure treatment (Patent
References 1 to 4, for example).

35 [0005]



35 [0005] FPO027PCT 3 However, phosphorus adsorbents, which have been put
into practical use or which are under review for clinical applications,
suffer from such di sadvantages as described below. 5 [0006] Firstly,

al um num preparations (alum num hydroxide gels) are highly adsorptive to
phosphate ions in the digestive tract and reduce phosphorus serum
concentration ,ﬁ%ﬁever, al um num - once agbsorbed through the digestive 10
tract - will 8t excreted outside the body and can cause al um num

poi soni ng due toubhevaesupubaphonusf adabupenus, i ahtha bagy ©akwmphgm
encephalopathﬁtoaluninun1 ost eopat hy ,.and anem g). For .thi reagonh

admi ni strati ORECoPTEREIGRUNIRGNPPr WPaFat PoRs URESThEEN 1EUNTPEI (fdilCat8d for 15
di al ysi s pat hpplischbiotk, natifgar( Fapanysushnge sddianti982. asl Geeerideeondl y,
calciun1prepgrztions (such as cal cium carbonate and cal cium acetate) are
still widely°Gs8-in place of alum num preparations. However, they too have
20 di sadvant agesssuch as they require | arge doses to inprove

hyper phosphat em a, and theg are usuall£ regarded as distasteful ,and hard to
be taken; furthefbFelYcaPPUATHE PrRPELARLISBSorBEY L RFBuGH SERE G gest i ve

tract and cagelsfuseehyRghtd seBbapwhieh teRyhbsihdrabavhsadd tihenal 25
exacerbations such as heterotopic calcification. [0008] Thirdly, novel

subst ances h&¥8epEeNei RERAEGUEBE FRAUFEC BROSPERXSSaS FNEs FIRBCES taddiPent s

and are now upgdeier! e¥ilawiham Usencenapabrblem: nkoown aheSeMel-anBkHC1Th, is
30 a polymer of prop-2-en-l-amne and 1-chloro-2, 3- "epoxypropane in the

hydrochl &t i dETREENT Bévél BREr PRCEXRTES €daophEsfRotls Bordi Agp&aper
devel oped i nchigelUahbifdnuit 3b88ondRe ARRN @¥eEnkn ad2R@m 1R idaheary, 2003 and

aluminum in the body (aluminum encephalopathy, aluminum
osteopathy and anemia). For this reason, administration
of the aluminum preparations has been contraindicated for

15 dialysis patients in our nation (Japan) since June, 1992.
[0007]

Secondly, calcium preparations (such as calcium
carbonate and calcium acetate) are still widely used in
place of aluminum preparations. However, they too have

20 disadvantages such as they require large doses to improve
hyperphosphatemia and they are usually regarded as
distasteful and hard to be taken; furthermore, calcium is
in turn absorbed through the digestive tract and can
cause hypercalcemia which may bring about additional

25 exacerbations such as heterotopic calcification.

[0008]

Thirdly, novel substances have been introduced in
recent years as phosphorus adsorbents and are now under
review for use. One of them, known as Sevelamer HC1™, is

30 a polymer of prop-2-en-1l-amine and 1l-chloro-2,3-
epoxypropane in the hydrochloride form. Sevelamer HC1™ is
a phosphorus binding polymer developed in the United
States, and approved in Japan in January, 2003 and
currently used. However, this agent often needs to be

35 administered in large doses in order to improve



currently used. However, this agent often needs to be 35 admnistered in

| arge doses in order to inprove FPOO27PCT 4 hyperphosphatem a. In addition,
there are still a nunber of problens yet to be solved such as frequent
conplications with the digestive tract(i.e. constipation). Another reagent,
| ant hanum car bonate, is under review for s use in the United States and

Eur ope. SinCﬁ,hgﬁ i nfl uences of Ianthanug1on living organi sns are not yet
sufficiently 4 ?Etood whi ch may have sinmlar problenms as al um num

preparatiOnShybéﬁpnbﬁphaﬁéhlappthcaﬂdmﬂ1oﬁpp€ﬁé$evak¥ guesti anabh®erlO
Pat ent Ref erepce llea anese xanlﬂed Pateﬁ Pgblication No. 1990-77266
r@ tasP

Pat ent Ref er8hc S4paNeket ?Jn CanPhsgdpate bERESFon No. 1991- 182259

Pat ent Refere@mplBcada@ﬁﬁeﬁetunenanumgdsEaVentrabs Rubl.i eahisen phie.ich995- 2903
Pat ent Reference, 4. PCT Pub||ﬁ&tl%% WO 01/ 66607 DIS URE OF . THE | NVENTI ON
PROBLEME TO BROSREVEFSBYSHEE PBR CR5BEBR S0 Edr PR Fr EPNIEV1688

vari ous lgonugeanUﬁﬂé Uﬁ&t@blstaedspahunaﬁkepé lrswn@ydt@glde iron(3)-
saccharide co i ron%Si rose couRIex ferric E éna t ose conpl ex,
ferric C|traf£¥ Hebeebeh tARE anP@vPE £¥rngs8rganpRBSpREPURCRI¥EFbent s.
However, thesef2scienplgonnaendsosdf f @hithofbi/hBadiesadwantagpsobhatst hey

are insufficient in,ggﬁsghorus adsorpti ve Eomer and need, to be adm nistered

in |arge dos®8 RhUBH Bepﬁﬁ?BQQHShybEFp 6éﬁﬁéFéﬁ1§ppé%CFﬁlpﬁe case of

cal ci um car bgpptersatdrpergbatebnkicliéh. These iron substances do not 30
accunul ate in the bodg iron poisoning) differently from alum numgel and

do not cteate seP#bERtd @E@F?V@etﬂacgapéﬁﬁﬁﬁlHﬁ?#éﬁénﬂﬁfPéFéﬁFly from
Sevel amer HC@ubM@@Qtion No. 1990-77266

Patent Reference 2: Japanese Unexamined Patent
Publication No. 1991-182259

Patent Reference 3: Japanese Unexamined Patent

15 Publication No. 1995-2903

Patent Reference 4: PCT Publication WO 01/66607
DISCLOSURE OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
[0009]

20 Further, since 1999, various iron compounds
(stabilized polynuclear iron hydroxide, iron(3) -
saccharide complex, iron(3)-sucrose complex, ferric
polymaltose complex, ferric citrate) have been under
review for use as phosphorus adsorbents. However, these

25 iron compounds suffer from the disadvantages that they
are insufficient in phosphorus adsorptive power and need
to be administered in large doses in order to improve
hyperphosphatemia, as in the case of calcium carbonate
and Sevelamer HCl1™. These iron substances do not

30 accumulate in the body (iron poisoning) differently from
aluminum gel and do not create serious digestive tract
complications differently from Sevelamer HCl, when
clinically applied. As such, focusing attention on iron
compounds having such advantages, the first object of the

35 present invention is to provide agents for preventing,



clinically applied. As such, focusing attention on iron conpounds havi ng
such advantages, the first object of the 35 present invention is to provide
agents for preventing, FPO027PCT 5 inproving or treating phosphorus-rel ated
di sorders; agents which are biostable and nore potent, by enhancing
phosphorus adsorptive power of the iron conpounds to the degrees equal to
or hi gher thﬁﬂmggﬁ& of conventional 5 adsarbents. [0010] In addition, when
phosphor us-contai ning foods, beverages aré taken in large quantities or
phosphat e- cofnpabiing ageftsatfiagt pkesphbirgh -phospkdt aiisensiews; 10 energe

t hrough the digestivgét act. The Ia%qe %u ntities  of phggpho ic acid
produced in EHENHPQYSEFPe Al ORFRPLS: RO BETE0EGFE8E /i kY| d&ftities
through the pHeepRorat theodbgesti peweiaet a&hd, iwben com@oexesetioorheapacity
of the kidne%Fbecones exceeded, phosphorus cag_start is accynul ating in the
body; a condPEPBREPeSARRI NGO ALt 9%ﬁﬁo§gﬁ8rﬁ ate Pt EFTYEDSHR previ ously
descri beds abgweorbAstsuch, it is a second object of the present invention
to provide oral eparations (food and beverage additives, food and

bever age adjd@QﬁBi, pharmaceutical additives or 20 pharmaceutical adjuvants,

for exanple) haviiAgaasi@honaciwhea phbRphBk@saRontaRncaaPEwRdsw th high
adsorptive ower to phosphate igns_that are effective in preventing

various di seRS¥STAPFECRFG SAXPRJLFedBrger AUaNEdtHES MhoPPREPESEAs by
adsorbi ng phesphat@ihgnageheduaed R¥ked dhges! bpk PR tdeaemROsitlilon of foods
and beverages or pharmaceuticals. MEANS FOR SOLVI NG THE PROBLEMS [ 0011]
The preséht FPREEAEI SRTPRPh §henddgest iver typsFent TRY, 1286Si APRBYLRgeor

treating a phesphecpsoiebabedqdipsondieed iWicelRr eQbkaitNwef ekice hmdroxi de as
produced und%%e%ugg absorbed in large quantities through the mucosa
of the digestive tract and, when the excretion capacity
of the kidney becomes exceeded, phosphorus can start
15 accumulating in the body; a condition resulting in the
phosphorus-related disorders previously described above.
As such, it is a second object of the present invention
to provide oral preparations (food and beverage additives,
food and beverage adjuvants, pharmaceutical additives or
20 pharmaceutical adjuvants, for example) having as an
active principle an iron compound with high adsorptive
power to phosphate ions that are effective in preventing
various diseases directly or indirectly related to
phosphate ions by adsorbing phosphate ions produced by
25 digestion and decomposition of foods and beverages or
pharmaceuticals.
MEANS FOR SOLVING THE PROBLEMS
[0011]
The present invention (1) is an agent for preventing,
30 improving or treating a phosphorus-related disorder,
which contains ferric hydroxide as produced under such
conditions that a ferrous species is present.
[0012]
The present invention (2) is the agent for preventing,

35 improving or treating a phosphorus-related disorder



conditions that a ferrous species is present. [0012] The present invention
(2) is the agent for preventing, 35 inproving or treating a
phosphorus-rel at ed di sorder FPO027PCT 6 according to the invention (1)
wherein the ferric hydroxide is produced by adding to an aqueous sol ution
of ferrous iron an oxidizing agent in an anount |ess than the equival ent
anount of thﬁmB pQus iron and then adding s an alkali in such a manner that
its pH at the end of the reaction nmay be adjusted in the range of 1.5 to
5.5 (preferabtyrdihgt aodtheandvenceopr ¢fi¢r ahbkye2nOthe 3ed)ic [0013] The

resent invepti.on .S the.agent for .preventing, 10 inproving or treatin
g phosphorus-Vgrafégéd?50P58Pug§§c8VdFﬂ§lpg Eﬁeaﬂn@@HFPBEDFfﬁuﬁﬁgpefﬁ t he °
ferric hydrexirdeussipoadaaedxbyiaddgnggantoxnhdani agoagenilelse ahanaqueous
sol ution of rrous.iron_in_such a nper .that its redo tential., may be
brought i n t FBSr SHBEVEF CRE0BMEHAEG O 7P m/TERF BPEr 4BPY #850 P57 30 P and
more preferabhyalk800 ta #06hm) mandetrhehadddiBgpanagl kaki end sWckha nmanner
that its pH at the end of the reaction may be adjusted_in the range of 1.5
to 5.5 (pref SPABFYOR. Ba¥oPe4agI HRRCHORE BPET ERREFYC3. 4 60 8. §) 5 20 [ 0014]
The present iipventiranl{4) .6stbhe agant meteppev&rirbbdy 2i.WPLeVi3NG)ar
treating a phosphorus-rel ated di sorder according to the invention (1)
wherein the Qpﬁﬁi hydr oxi de i s produced by adding to an agueous sol ution

of 25 ferrous iftRE BRe8%hdi ZhkEndgent (3N aBk ameulgeh@s ForhPreviche iequi val ent
anount of the ferrgus iron in such a manner that _its redox potential may be
brought th t RBPTP¥AEE BF *X66tLHI720PRISRAGTHUReAeaadrAgdRCxo%& i in such a

manner that pbsopHial thetgBdiakehheoheaali aheraY nbehd0 ragirysted in the
range of 1'5h§grgk§de is produced by adding an oxidizing agent to an
aqueous solution of ferrous iron in such a manner that
its redox potential may be brought in the range of +400
15 to 770 mV (preferably +500 to 730 mV and more preferably
+600 to 700 mV) and then adding an alkali in such a
manner that its pH at the end of the reaction may be
adjusted in the range of 1.5 to 5.5 (preferably 1.5 to
4.0 and more preferably 2.0 to 3.5).
20 [0014]

The present invention (4) is the agent for preventing,
improving or treating a phosphorus-related disorder
according to the invention (1) wherein the ferric
hydroxide is produced by adding to an aqueous solution of

25 ferrous iron an oxidizing agent in an amount less than
the equivalent amount of the ferrous iron in such a
manner that its redox potential may be brought in the
range of +400 to 770 mV and then adding an alkali in such
a manner that its pH at the end of the reaction may be

30 adjusted in the range of 1.5 to 5.5.

[0015]

The present invention (5) is the agent for preventing,
improving or treating a phosphorus-related disorder
according to any one of the inventions (2) to (4) wherein

35 the oxidizing agent is a hypochlorite.



[ 0015] The present invention (5) is the agent for preventing, inproving or
treati ng a phosphorus-rel ated disorder according to any one of the
inventions (2) to (4) wherein 3s the oxidizing agent is a hypochlorite.
FPOO27PCT 7 [0016] The present invention (6) is the agent for preventing,

i nproving or treating a phosphorus-rel ated disorder according to any one of
t he inventi0ﬂ%07}%Tto (5) wherein s the ferric hydroxide is anorphous.
[0017] The present invention (7) is the agent for preventing, inproving or
treating a phospbprus-rel ated di sorder according to any one of the
inventions (1) to (6) further io.includin cerin 0018] The .present
nventi one (8) FeeiRbeatRh SruphtiPBudhli a8, Thbnrgorg fGF EFEXEREITS.
phosphor us-r ¢éhpredingdi sor deeaacagr di pgobphanyisonelatetindisbyeasti ons (1) to

is (7) wherein the,disorder is hyperphosphatem.a. [001 Th esent

i nvention (97¢FS* lB?o@@sgnyoPnﬁrggugpﬁg n¥RNL4ERe ﬁg? gkedéﬁtghﬁFeﬁﬁproving
or treatifng shephespher Hgdrekatedidi sapdphoukhe agent containing ferric 20
hydr oxi de, m?ich ionprises the steps of adding to an aqueous sol ution of
ferrous iron'8R1éi dizing agent in an anount |ess than the equival ent

amount of the fehreopseskhenianenthen adgi ng aneaklahic ifBrspeevantamaer that
its pH may be adLusted in the_ran?e of 1.5 to 5. preferably 25 1.5 to 4.0

and nore prefBPABYYNE. BTt 5TSA5}NT PoBBOFPRAEUSr 88&AF SANFERPFERT(10) is a

process for preduaifng tanafgeBhel 8F BheVeRALEREiohBPIQYi RS Qbk)t Feathes a
phosphorus-rel ated di sorder, the agent containing ferric
10 including glycerin.

[0018]

The present inventions (8) is the agent for
preventing, improving or treating a phosphorus-related
disorder according to any one of the inventions (1) to

15 (7) wherein the disorder is hyperphosphatemia.
[0019]

The present invention (9) is a process for producing
an agent for preventing, improving or treating a
phosphorus-related disorder, the agent containing ferric

20 hydroxide, which comprises the steps of adding to an
aqueous solution of ferrous iron an oxidizing agent in an
amount less than the equivalent amount of the ferrous
iron and then adding an alkali in such a manner that its
pH may be adjusted in the range of 1.5 to 5.5 (preferably

25 1.5 to 4.0 and more preferably 2.0 to 3.5).

[0020]

The present invention (10) is a process for producing
an agent for preventing, improving or treating a
phosphorus-related disorder, the agent containing ferric

30 hydroxide, which comprises the steps of adding an
oxidizing agent to an aqueous solution of ferrous iron in
such a manner that its redox potential may be brought in
the range of +400 to 770 mV (preferably +500 to 730 mV
and more preferably +600 to 700 mV) and then adding an

35 alkali in such a manner that its pH may be adjusted in



30 hydroxi de, which conprises the steps of adding an oxidizing agent to an
aqueous solution of ferrous iron in such a manner that its redox potenti al
may be brought in the range of +400 to 770 nV (preferably +500 to 730 nVv
and nore preferably +600 to 700 nV) and then adding an 35 alkali in such a
manner t hat its pH may be adjusted in FPOO27PCT 8 the range of 1.5 to 5.5
(preferably '@8 4.0 and nore preferabby 2.0 to 3.5). [0021] The present
invention (1 ) Iy process for producing™ 5 an agent for preventing,

i mproving ortheeakhgg arphospber Bssre¢patedrdbsor des, tbhe .agant &orkai ni ng

ferric hydroxi o] the steps of adding to an aqueous

sol ution of PE?E%E@g? E § ggx d?ilng agent in an anount |less than the
equi val ent anmoopt]jof the ferrous 10 iron in such a manner that its redox
potential may be_. brou t he range#of +400 to 770 nv % referably +500

Do B0 o ooy o8 BEdltal gL 488) e anaTOReRS . Sa8 RECEACEPEATL i n

such a ”&ﬂneéntagénttSoﬁFbﬂEyeﬁelngd]uﬁb@dvhﬂgtbe t@egelﬁb 4. 5to 5.5
(preferably 1.5 to is 4.0 referaB 5).. . [0Q22] ., The
pr esent inveﬂb?éﬂh?iéf F@lﬁﬁéd 668 geZcch alﬁgenﬁocaﬁyaaﬁén f teggic

inventions (Bydtexidd) Wﬁ@&ﬁlﬂoh eisexi dhei BgepgeBt w8danBypechhorite. 20
[ 0023] The present invention is the process ag¢cording to any one of

t he |nventloﬁguFQYStEO%TE}OﬁhéﬁeﬁﬁrFﬁés £EPPi BRh QS Ix 2B 8I8R5r pRoGE.
[0024] 25 ThRopheseBlksi bMant tRR e4divhichheapbaaessraeger degoulsd any one

of the inventions (9) to (13) further including the step_of addlng

glycerlnlo[OBQQP in such a manner that its redoX potential may b
brought in the range of +400 to 770 mV (preferably +500
to 730 mV and more preferably +600 to 700 mV) and then
adding an alkali in such a manner that its pH may be
adjusted in the range of 1.5 to 5.5 (preferably 1.5 to

15 4.0 and more preferably 2.0 to 3.5).

[0022]

The present invention (12) is the process according
to any one of the inventions (9) to (11) wherein the
oxidizing agent is a hypochlorite.

20 [0023]

The present invention (13) is the process according
to any one of the inventions (9) to (12) wherein the
ferric hydroxide is amorphous.

[0024]

25 The present invention (14) is the process according
to any one of the inventions (9) to (13) further
including the step of adding glycerin.

[0025]

The present invention (15) is the process according

30 to any one of the inventions (9) to (14) further
including the step of dehydration, freeze-drying or
spray-drying.

[0026]
The present invention (16) is the process according

35 to the invention (15) wherein, after the step for pH



The present invention (15) is the process according 30 to any one of the
inventions (9) to (14) further including the step of dehydration,
freeze-drying or spray-drying. [0026] The present invention (16) is the
process according 35 to the invention (15) wherein, after the step for pH
FPO027PCT 9 adjustnent, the step of adding glycerin is perforned before,
during or afgﬁ%,ﬁgg step of dehydration, %reeze- drying or spray-drying.
[0027] s The present invention (17) is e process according to any one of
t he |nvent|oasjggtméntclﬁhemheeplnfthddldgsgﬂgeErﬁa hgpeeptiosplat en a.

[0028] The present invention is,an oral n for 10 adsor bi ng
phosphat e ioﬁg%Pﬁ f088§18ﬁd°6e%§§§§e§h8rs ﬁgrﬁ§c§§$V§§F 1% fFEEE St ai ns
ferric hydroadrgengsorpepdagedrimdgr. such conditions that a ferrous species
is present. [bﬁgg? is The present invention (19) is the oral preparation

according to nvention (18) wherein the ferric hydroxide is produced by
addi ng tos an aquenu5psebuhtomnoéntﬁenrQm3)|ﬁgntaa pxbdkezisngcagedingn an

anount | ess than_the equivalent anpunt o he ferrous.iron and then adding
20 an al kai | LPraBYCHTS RinkOF CHYEPELNSH 20 The 1GRY. GRErRAT FBSct | on mmy b
adj usted in gheorasgeief hiperphosphatepraferably 1.5 to 4.0 and nore

preferably 2.% 53 3.5). [0030] The present invention (20) is the oral
preparation (58 &cording to the invention (18) wherein the ferric

hydroxide is proddeedrbyeaddingeanioxi dizngsaganbrh0 phrepatd€adsn Fohution
of ferrog§ 'ngokﬂligcghgs"ﬁgggr1%g%t1n foods and beverages or
pharmaceuticals, which contains ferric hydroxide as
produced under such conditions that a ferrous species is
present.
[0029]

15 The present invention (19) is the oral preparation
according to the invention (18) wherein the ferric
hydroxide is produced by adding to an agueous solution of
ferrous iron an oxidizing agent in an amount less than
the equivalent amount of the ferrous iron and then adding

20 an alkali in such a manner that its pH at the end of the
reaction may be adjusted in the range of 1.5 to 5.5
(preferably 1.5 to 4.0 and more preferably 2.0 to 3.5).
[0030]

The present invention (20) is the oral preparation

25 according to the invention (18) wherein the ferric
hydroxide is produced by adding an oxidizing agent to an
aqueous solution of ferrous iron in such a manner that
its redox potential may be brought in the range of +400
to 770 mV (preferably +500 to 730 mV and more preferably

30 +600 to 700 mV) and then adding an alkali in such a
manner that its pH at the end of the reaction may be
adjusted in the range of 1.5 to 5.5 (preferably 1.5 to
4.0 and more preferably 2.0 to 3.5).

[0031]

35 The present invention (21) is the oral preparation



its redox potential nmay be brought in the range of +400 to 770 nV
(preferably +500 to 730 nV and nore preferably 30 +600 to 700 nmV) and then
adding an alkali in such a manner that its pH at the end of the reaction
may be adjusted in the range of 1.5 to 5.5 (preferably 1.5 to 4.0 and nore
preferably 2.0 to 3.5). [0031] 35 The present invention (21) is the oral
preparation Eﬁgﬂ% CT 10 according to thﬁ)invention (18) wherein the ferric
hydr oxi de i s produced by adding to an aqueous solution of ferrous iron an
oxi di zi ng ageatordiag aootht laesenthan (1B¢ efeireahenheamfewmt cof the ferrous

iron in such_a.s nanner that .its _.redox oten%ial na§ be brough%.in é%e
range of +40BYEEO%¥ ean(BF8?8F88|§Y+%8 118 730 RvAEHE Y o8 b-éf8r 861y +600
to 700 nV) apdribes addhngnaoxabkalihg mgeatuchnaamaameunthatsit $haH at the

end of the reaction, e_adjusted in the range,of 1.5 to 5.5 (preferably
T0°1%5 to 4 BlanboHbvaTERe ardury stoths' S8srBieTaBsn] 13naSPedent | nventi on
(22) is the manhepr epatattenredegopdtagttialanyyobe dioubBti Averheons (19) to

(21) wherein the o idiﬁing agent |s a hggocphorite. i S @0033& The present
i nvention (23577P§ Phe*8PRl tBr &P8r Wi SRTEAEEBPEY NG =08 &Ry "dfe™dr o

i nventions (th8Yet préZ@rabiherebn tbe7ber mive Bydr exedeadsiagbaphaixkal1[i0034]
20 The present invention is thﬁ oral preparatjon ccgrdhng to any one of
the inventi on8 F18) foMfBEFT f ?FhéFsiﬁglﬁBiﬁbegFQ ePtntRPOGSEFEPRe present
invention (2@hyi Bet h@jaEBEdPRAPBRAt FAAgE50&CEQEdLBY St 8 apyeFaeadilyt he

inventioPs (18) to £24) which is a _food and beverage additive, food and
bever age 0 1.5 to 4.0" and more preferably 2.0 to 375).
[0032]

The present invention (22) is the oral preparation
according to any one of the inventions (19) to (21)
wherein the oxidizing agent is a hypochlorite.

15 [0033]

The present invention (23) is the oral preparation
according to any one of the inventions (18) to (22)
wherein the ferric hydroxide is amorphous.

[0034]

20 The present invention is the oral preparation
according to any one of the inventions (18) to (23)
further including glycerin.

[0035]

The present invention (25) is the oral preparation

25 according to any one of the inventions (18) to (24) which
is a food and beverage additive, food and beverage
adjuvant, pharmaceutical additive or pharmaceutical
adjuvant.

[0036]

30 The present invention (26) is a process for producing
an oral preparation for adsorbing phosphate ions in foods
and beverages or pharmaceuticals, the preparation
containing ferric hydroxide, which comprises the steps of
adding to an aqueous solution of ferrous iron an

35 oxidizing agent in an amount less than the equivalent



adj uvant, pharnmaceutical additive or pharmaceutical adjuvant. [0036] 30
The present invention (26) is a process for producing an oral preparation
for adsorbing phosphate ions in foods and beverages or pharmaceuticals, the
preparation containing ferric hydroxide, which conprises the steps of
adding to an aqueous solution of ferrous iron an 35 oxidizing agent in an
anount | ess %ﬂﬁ?nﬁﬁe equi val ent FPO027PCT. %1 anount of the ferrous iron and
then adding analkali in such a manner t%at its pH nmay be adjusted in the
range of 1. &mbank. bf( phef €ralroysl iToho ahd0 thueth BEIGE npr eheradldayl 2.1 t o

3.5). 5 [0037]. The present _invention (27) is a jrogcess.for producin an
or al prepara?LSH fo agﬁggrﬁbﬁé 5hgsﬁﬁa 8§ihﬁsaﬁﬁuﬁﬁgﬁglnaﬁ@ebé@@ﬁ§bg§ or
phar maceuti cal.s, tbhe.gr épaedkirabl ycantaita ag of ahki emoned paxiféeabMyi ch o
conpri ses th% shegﬁ of 10 addi ng an oxidi zi ng agent to an aqueous sol ution
of ferrous i-Pori'Ph-such a manner that its redox potential may be brought

in the range [0034400 to 770 nV (preferably +500 to 730 nV and nore
preferably +600 700 and then adding.an alkali in _such a ymanner that
its pH may be 151f§8j B§F%FanN8nFéﬁ§‘quf7 J118 foPECSEES &P&r BBIE B % 0 4. 0
and nore preter abhy prépheadidh floR03Bkorbiagppesehathydnsonin ZBodss a
process for prodg)cingﬂél an oral preparation_for adsorbing phosphate ions in

foods 20 and ®P&v OFY§&896F ﬁﬁapﬁﬁé@ﬁFF€§P§flﬁhi5 eb@ﬁﬁ$ﬁg€§lfﬁb steps of
adding to anceatequs ngolfetrrarR Of drerdids Whakhakon@Hided Mheagditpd RN
anount | ess than the equival ent anount of the ferrous _iraon in such a manner

that its0red641p8t 8Rt PE &y e 3FFAgIHC PR ARRISCHTYE T EAT0 Afo 25 770 nv
(preferably 28@ct@ 130nWnareichDEE mif@ker alat its redox potential

may be brought in the range of +400 to 770 mV (preferably

+500 to 730 mV and more preferably +600 to 700 mV) and

then adding an alkali in such a manner that its pH may be
15 adjusted in the range of 1.5 to 5.5 (preferably 1.5 to

4.0 and more preferably 2.0 to 3.5).

[0038]

The present invention (28) is a process for producing

an oral preparation for adsorbing phosphate ions in foods

20 and beverages or pharmaceuticals, which comprises the
steps of adding to an aqueous solution of ferrous iron an
oxidizing agent in an amount less than the equivalent
amount of the ferrous iron in such a manner that its
redox potential may be brought in the range of +400 to

25 770 mV (preferably +500 to 730 mV and more preferably
+600 to 700 mV) and then adding an alkali in such a
manner that its pH may be adjusted in the range of 1.5 to
5.5 (preferably 1.5 to 4.0 and more preferably 2.0 to
3.5).

30 [0039]

The present invention (29) is the process according
to any one of the inventions (26) to (28) wherein the
oxidizing agent is a hypochlorite.

[0040]

35 The present invention (30) is the process according



+600 to 700 nV) and then adding an alkali in such a manner that its pH may
be adjusted in the range of 1.5 to 5.5 (preferably 1.5 to 4.0 and nore
preferably 2.0 to 3.5). 30 [0039] The present invention (29) is the process
according to any one of the inventions (26) to (28) wherein the oxidizing
agent is a hypochlorite. [0040] 35 The present invention (30) is the
process accoEQ;$&CEPOOZ7PCT 12 to any 03§20f the inventions (26) to (29)
wherein the & hydr oxi de i s anorpho [0041] The present invention
(31) is the pboaﬁ§SoﬁéC6Edthg ihvekatasysoneesof tbha2ionvehkerens tde) to (30)
further incl d|n e steg of.addin% glﬁcerln [ 0042] The present invention
(32) is the ?55 XQEBF Afig1St 8™ARPNBHE -of the inventions (26) to (31)
further 10 |mobmdnng the step of dehydration, freeze-drying or

spray-dryi ng. [0043] The present invention, s the rocess accordi ng
to the invention'{ ézyrﬁﬁéPg APVEPELPTY gté% g? pHOE5S dFGEPH&ﬁPg the step

of addi ngs gl yeeah# bﬁepeff@haednvbﬁtabﬁs dasi ngoor(3aht eurtherst ep of
dehydration,  fr g or spray-drying. %0044] The present invention
(50 12 L e’ BPGLBAEhgcEbPaRRED 58  BHUARY BLUCBR s i nventione (26) o (39)
wherein the goakopreparation is a food and beverage additive, food and

beverage adjuvant, pharmaceuti cal addltlve or Rharnaceutical adj uvant .
[ 0045] The present invention 1s the process according

to any one of the inventions (26) to (31) further

10 including the step of dehydration, freeze-drying or

spray-drying.
[0043]

The present invention (33) is the process according
to the invention (32) wherein, after the step for pH

15 adjustment, the step of adding glycerin is performed
before, during or after the step of dehydration, freeze-
drying or spray-drying.

[0044]
The present invention (34) is the process according

20 to any one of the inventions (26) to (33) wherein the
oral preparation is a food and beverage additive, food
and beverage adjuvant, pharmaceutical additive or
pharmaceutical adjuvant.

[0045]

25 Terms as used herein will now be defined. The term
"ferrous species" refers to a substance in which iron is
present as having a valence of two, such as a ferrous ion
or ferrous compound (ferrous hydroxide, for example).
The term "aqueous solution of ferrous iron" is not

30 particularly limited as long as it is an agqueous solution
in which ferrous ions are present and may contain other
substances. The term "oxidizing agent" is not
particularly limited, examples of which may include
hypochlorites, hydrogen peroxide and calcium

35 hydroperoxide, hypochlorites being preferred. The term



25 Terns as used herein will now be defined. The term "ferrous species”
refers to a substance in which iron is present as having a val ence of two,
such as a ferrous ion or ferrous conpound (ferrous hydroxide, for exanple).
The term "aqueous solution of ferrous iron" is not 30 particularly limted
as long as it is an aqueous solution in which ferrous ions are present and
may contain p%ﬁﬁé, subst ances. The term "oxi di zi ng agent" is not
particularly 11 'ng, exanpl es of which i nclude hypochlorites, hydrogen
peroxi de and'pabephbrdb-bylaepar axsdedebypeelibeki tesabaisgrpeef erred. The

tern1FP0027ch 13, ."phosphorus-rel ated disorder” refers to a disorder
af fecting va?'gﬁgtbpgaX§ 4685t 8 dAMEx B?si9ea§cgﬁﬁﬁF§ﬁW8naCSPmHﬁ8§6HBrus in
t he body, of benpAbsphbutiablia thechods, cofeenahttaiibutradleExanphesnaic such

di seases and_s tanms.5 may incl ude osteopathy,.calciumdeposits to the
organs. . SuchSHalt RELRBEFE, AFATRIGHET URGS: GHERFSCAnthYachRREPYS
hyper par ag hymai/di agludbeokseedspaapent choeipmedepbsigs tonmpheviohgadls,treati ng

a phosphorus-re] ated disorder” refers t n _agent to.be used for the
F bose of “aBUFBagE §0°0RESSF / pRBCERE: B LHBDGeoRBRNIAnaTEr SRCABRE Y The

term "oral pyppaparkeRyrbsdnsh.parhé ctbahl Yagéntt £6r asrelongings it is
orally adm ni stered, including,one to, be gdded to foods .or beverages (food

and bever agelBBEPVPE) OTohteat N2t RREFPELPHFATELG R0 FIEdET0r bever ages

(food and 15rbeverage afj Hyant SdCheasssUPRbeNBRE) pu@R@sko oFe agdded sto
phar maceuti cal s épharnaceutlcal,addltlve) and one to be taken separately
fr om phathracebfi £l BXEYRAFARBeutMPAPVERER Gy 2R CTBESTENEDE FER ERARRYI NG OUT

THE 1 NVENTI ONorg® EQ@ﬂﬁLaAiBﬁSt iBpdetobatrRecRNaseRt 1inverd ar wilbhgbe
descri bed bel ow.,. The agent for preventing, .inmproving or treating a

phosphor us- r 8Faitéd1di Sbrdéy aAMipAetergd, including one to be added

to foods or beverages (food and beverage additive), one
to be taken separately from foods or beverages (food and
15 beverage adjuvant such as supplement), one to be added to
pharmaceuticals (pharmaceutical additive) and one to be
taken separately from pharmaceuticals (pharmaceutical
adjuvant) .
BEST MODE FOR CARRYING OUT THE INVENTION
20 [0046]

A best mode of the present invention will be
described below. The agent for preventing, improving or
treating a phosphorus-related disorder and the oral
preparation for adsorbing phosphate ions in foods and

25 beverages or pharmaceuticals differ partly in terms of
use (sharing a common purpose of preventing phosphorus-
related disorders) but share a common ingredient
(phosphate adsorbent). Therefore, description will be
made first on the phosphorus adsorbent and then on the

30 respective uses in detail.

[0047]

The present phosphorus adsorbent includes amorphous
ferric hydroxide as produced under such conditions that a
ferrous species (ferrous hydroxide, for example) is

35 present. Although the active ingredient exhibiting a



preparation for adsorbing phosphate ions in foods and 25 beverages or
pharmaceuticals differ partly in ternms of use (sharing a common purpose of
preventi ng phosphorus- rel ated di sorders) but share a comon i ngredi ent
(phosphat e adsorbent) . Therefore, description will be made first on the
phosphorus adsorbent and then on the 30 respective uses in detail. [0047]
The present H%@ rus adsorbent includes, anorphous ferric hydroxide as
produced under such conditions that a ferrous species (ferrous hydroxide,
for exanple)hnghBﬁhpsphenUs Aﬂsbnpghvehpoaetiﬂe hmgrgdbastfexhﬁbiting a
FPO027PCT 14, Q ahosghgrgs agg Eti% quer, s amor ﬁl u iC

hydr oxi de, Y 5 Brrice hyBVOX| an?. ﬁfevs SGEhe&n**e nggF For

exanpl e, fereffebydrcﬂnrkexam@baedf@yrb@dhy@roxa@etpnoé@dadtbyaaé@ingion of
ferric iron or c hé aviikable %errlg hydr oxi d% will not. ighlblt
such a high CBH8 bﬁo? oFptPYEpoRePt( $8ETEXanpPEs . CORMERE

Eh (redox5poaeaﬁnablevﬁelechhyHSORQdeFelzl nEE(@Hh3blsySU3ﬁBa hihehpr esent
ferric hydroxjde js_prodyced under_ _extr unst bl e conditions where iron
ons. are” pr oRBERE=RS R Pr Rt SR PRRF e (PBRMFHATE LR der &8 VRS pEREORAI LI ons
where they reffaEh aseliexr ppsehtaalywhes pheyhamespﬁeseﬁb2ﬂa&aHnaQIe cheni cal
speci es. The gr sent %ﬁrric hédg |de Fyrefor i ncl ude ferrogéﬁlron in
ferric hydrofYaeSIi- FRE BF6GGREdLGFELFD QFQXé § s PROFHCG s & and 15
extrenely hi ghtasmephousasstale. c$halpﬁeaenwhéeér Heonhydhexate !pS:e'fsléeﬂtef ore
characterized iE t hat the boB Fe- O.Fe-O Fe-. i s_unstabl e angéea3|

cl eaved &hd PP F§TTpFedbhEd™ AP RERRY pREdHBEE T FERONSgPEUSS e &P t h
phosphat e i onaegBdthbe kieinamhabefb@mdasarieonl eheadh2q axbi birkisegt

remar kabl y hlgh ad rpt B0048] The chenlcak structure of ferric
hydr oxi de i s net @E? eml . "The present ferric hydroxide

therefore includes ferrous iron in ferric hydroxide in

spec

the produced precipitate and is in an unstable and

15 extremely high amorphous state. The present ferric
hydroxide is therefore characterized in that the bond -
Fe-O-Fe-0O-Fe- is unstable and easily cleaved and it is
presumed that newly produced Fe-OH groups react with
phosphate ions and the like while bonds are cleaved,

20 exhibiting remarkably high adsorptive power.
[0048]

The chemical structure of ferric hydroxide is unclear.

On the basis of experimentation results and the like,
however, it has presumably the structure as described

25 below (the ferric hydroxide according to the present
invention is not, however, limited to such a presumed
formation). Specifically, the present ferric hydroxide
essentially contains ferric iron and has oxygen atoms or
hydroxyl groups that are hexacoordinated to iron atoms so

30 that the hexacoordinated irons are presumably linked via
oxygen atoms. It is then presumed that certain water
molecules present around such iron atoms will have some
influence on the bond between the iron atoms and the
oxygen atoms, consequently destabilizing the bond. It is

35 then believed that, as a result of replacement of the



On the basis of experinmentation results and the |like, however, it has
presumably the structure as described 25 below (the ferric hydroxide
according to the present invention is not, however, limted to such a
presuned formation) . Specifically, the present ferric hydroxide
essentially contains ferric iron and has oxygen atonms or hydroxyl groups
that are hexFﬁﬁ?&eknated to iron atons sq%§0 t hat the hexacoordi nated irons
are presumably Tinked via oxygen atons. is then presuned that certain
wat er nDIechydsogyésgnbupsoundthacHebtabiaﬁaﬁﬂ wixlk/gehaweoseme | nfl uence on
t he bond bet ween the |ro atons.and the X n_atons, nsequent I,
destab|I|Z|n38?ﬁe 8 FP EB %rPﬁeﬁg &p gég Fﬁépnsas § gﬁﬁf ns.

repl acenent 66rthxaﬁﬁ®@27€ﬁ§ 150nhydbmxyWigﬂobpﬂdOW1thetdesbahhﬁbned oxygen
at ons coordlnEted g t he i; Iagms wi t.h ani ons % hos hat e_i ons

exanpl e) t he PRSRPERSHs T /PP “bo t AT R oRRSWHP Hhe™ %h%gﬁﬁ%fﬁ ?ons) Under
such assunptfonmaalpneﬁerbad onf @htrehi oFel-9- GEQOFHeWhIchusEer¢>EﬁSOaFe-
(cluster) has erate size _due to the ese hydr oxyl

G oups. | 1 0048PAFAES Br 66 BU5T 6P PBABEERERERe Cbr BSBRE B0 ERREPEY L 10

adsor bent, fgtbops iron is reacted with an oxidizing agent (sodium

hypochl ori te, exanple) to obtain ferric hydroxide as descri bed bel ow.
The reaction[Qeg he for such a redox reaction is shown bel ow, wherein
ferric hydr OXi dEnl & pbbeevksared psoakefot) B.hef pme@aﬁe phoksphurder st andi ng.
Formula 1 8 2Fe' ~ _+ NaClO,+ 5H20 2Fe N? + 45; 0051] 20 As
shown abbVe, 2BRETRERE  of ShYBYERLEPP: &5r 5 §eﬁ|Wﬁt 8 ABLEL24 % errous iron

(in other worgsntoneod®luf Bfpochlorite, for example) to obtain ferric
hydroxide as described below. The reaction scheme for
such a redox reaction is shown below, wherein ferric
hydroxide is abbreviated as "Fe(OH);" for ease of

15 understanding.

Formula 1

[0050]
2Fe** + NaClO + 5H,0 - 2Fe(OH); + NaCl + 4H*
[0051]
20 As shown above, one mole of hypochlorite reacts with

two moles of ferrous iron (in other words, one mole of
hypochlorite is equivalent in amount to two moles of
ferrous iron). In the process for production, such
conditions are then established that the ferrous iron may

25 not completely be oxidized into the ferric iron by
reducing the amount of the oxidizing agent to less than
the equivalent amount of the ferrous iron (to less than
one mole of hypochlorite, in the case of two moles of
ferrous iron, for example) as described below.

30 [0052]

The term such as "amorphous" or "extremely high in

amorphousness" means that X-ray powder diffraction using
Ko ray of Cu as an X-ray source shows at least one non-
crystalline halo pattern in the range of 5° to 80° by 26

35 value, with no apparent crystalline peaks. Slight



hypochlorite is equivalent in amobunt to two noles of ferrous iron) . In the
process for production, such conditions are then established that the
ferrous iron may 25 not conpletely be oxidized into the ferric iron by
reduci ng the anount of the oxidizing agent to |l ess than the equival ent
amount of the ferrous iron (to less than one nole of hypochlorite, in the
case of two poles of ferrous iron, for exanple) as described bel ow. 30

[ 0052] The t EF%%2G¢h as "anDrphous" or "éﬁ?renely hi gh in anorphousness”

nmeans that Xcig¥tpowdae gebkiamhiOBeUsbRgrvia HaAY noh-Cyatadl iXel &K 1$OUr Ce
shows at | east one non- crystalline halo pattern in the range of 5 to 80 by

29 35 val uePaht ERNRoAGPREHAR 8Py§F§FFPﬁ§ 5@5@§1aéﬁ|@ﬁttbpoé2¥pcr

crystalline paaksagnpyoBacebsarvethi 8ufRNc-gEyst athinerPat 911 patt BEAR
dependi ng on star? materials or the |ike durlng production.” I n such

cases, the c#9§?§§PFhésp@§§ervﬁﬁeﬁ§lFP@sréﬁgér@éd5|ntphéoraﬁyez@f 5 to 80 by

28 5 Va'@? 'OaXuéaXnPQWQQ? Qb&EE%CEhQErH%%E%nK%s&%ﬁ b C4,2%f @y %' ay
source may be al are at or below 5% i'nrelafion to crystalllne

peaks for a é@r?e§awnépﬁgcecm9§téﬁlﬁﬁéowéﬁeﬂén@@eﬂhﬁéﬁléﬁ % kedgy 5
di ffraction h”E@@ékE%ﬁr%BGE§9%%aﬁ§E%%'%bbks §B%C b%f%éé@%%ﬁ 1H d'ffraCt'O”

|ntenS|ty/reference material s may used i nclude those given by the
formul a bel oﬁ/rhfﬁtaéééﬁﬁdé:ﬁéérﬂp?ﬁ msmnf(lAﬁner c#nreocidéthf regit iPast i ng and

Materi al s) D%BQ@nsI'e /puraerof grystabhijne geakseused xf Pl cal cul ation of

integrated re Iectlo intensities Is is not particularly ﬁlted but is
preferably i diffizacangs iptenstitygrefersmce matp@dsdjs wmm&ﬁ@m@yfamffractlon

i ntensi ty/ referanog ARLE kabke 39vhn( 8 thel $Brmirs Fow in

accordance with ASTM (American Society for Testing and

Materials) D3906. The number of crystalline peaks used

for calculation of integrated reflection intensities is
15 not particularly limited, but is preferably in the range

of 1 to 8.

Formula 2

[0053]

(% X-ray diffraction intensity/reference material) =

20 {(Sx)/(Sr)} x 100

wherein Sy represents an integrated reflection
intensity of a sample, and

Sr represents an integrated reflection intensity of a
reference material.

25 [0054]

Thus, although the active ingredient is ferric
hydroxide, ferrous species are inevitably contained since
the production is performed under such conditions that
ferrous species (ferrous hydroxide, for example) are

30 present. The content of such ferrous species (ferrous
hydroxide, for example) is not particularly limited and
usually 5% by weight or less, preferably from 0.01 to 4%
by weight and more preferably from 0.1 to 2% by weight on
the basis of dry weight (furnace-dried at 105°C for 2 h).

35 The ferrous species are inevitably contained during



wherein Sx represents an integrated reflection intensity of a sanple, and
SR represents an integrated reflection intensity of a reference material.
25 [0054] Thus, although the active ingredient is ferric hydroxide, ferrous
species are inevitably contained since the production is performed under
such conditions that ferrous species (ferrous hydroxide, for exanple) are
30 present. g%§2 gEtent of such ferrous spﬁcies (ferrous hydroxide, for
exanple) is ‘% ticularly limted and sual ly 5% by wei ght or |ess,

preferably fpeaulcliohoadt shynWehghtdaedtBomaypr ebeeally beometioldd 2% by
wei ght on the basis of dry weight (furnace-dried at 105C for 2 h). 3s The

ferrous specP¥sWaFBiPfevitably contained during FPOO27PCT 17 production and
such ingredi gghsspay, however, be renoved by washing. [0055] Further, the
present phosphorus adsorbent may contain 5 crystalline ferric hydroxide as
| ong as anor phouEUFeRere R)8r BXPBNEsPRREPRETIFe2PRGIrEENENTAYS CRPESERE . | n

such cases, cthgtammrpRows ri-Rgr 6dieBkiceMakLI $85gPHef & oo@%F Q-1 0T €,
nore preferably 50% or nore and éven nore preférably 75% or nore. 10 [0056]

It is preferh¥dreKadet RE preseftiyRodpAsEGs eAdsdshb@FESeNGr-t hER &8fRai ns

glycerin. DepgadingcfR Lher-pBbNAd iahredi¥hRY OhpRdisRe (extirended Shorage),
the ferric hydroxide causes its OH groups attached to irons of
- Fe- O Fe- O Ferj BoOKg . bmogehpyeieaaband SASs afe 8oz es galkl €vesndioricon t hr ough

growt h of clg§ggé§agﬁ otger wi-sgoRossi bly decreasing its adsorptive power.
Ther ef ore, adm xi ng g?&cerin to wetted ferric hydroxide nmakes it difficult

for dehydsatil6A56f OH groups to occur even when it gets dry so that a

decrease It is preferred that the present phosphorus adsorbent

further contains glycerin. Depending on the method of
drying or aging (extended storage), the ferric hydroxide
causes its OH groups attached to irons of -Fe-0O-Fe-O-Fe-

15 to be dehydrated and assumes a stable condition through
growth of clusters or otherwise, possibly decreasing its
adsorptive power. Therefore, admixing glycerin to wetted
ferric hydroxide makes it difficult for dehydration of OH
groups to occur even when it gets dry so that a decrease

20 in adsorptive power may remarkably be inhibited. The
content of glycerin is preferably 20% by weight or less
on the basis of dry weight (furnace-dried at 105°C for 2
h) .

[0057]

25 A process for producing the phosphorus adsorbent
according to the best mode will then be described. The
present phosphorus adsorbent is obtained by (Step 1A)
adding to an aqueous solution of ferrous iron an
oxidizing agent (an aqueous hypochlorite solution, for

30 example) in an amount less than the equivalent amount of
the ferrous iron (preferably from 0.3 to 0.95 and more
preferably from 0.4 to 0.8) or (Step 1B) adding an
oxidizing agent (an aqueous hypochlorite solution, for
example) to an aqueous solution of ferrous iron in such a

35 manner that its redox potential may be brought in the



20 in adsorptive power may remarkably be inhibited. The content of glycerin
is preferably 20% by weight or less on the basis of dry weight
(furnace-dried at 105C for 2 h). [0057] 25 A process for producing the
phosphorus adsorbent according to the best node will then be described. The
present phosphorus adsorbent is obtained by (Step |A) adding to an aqueous

sol ution of iron an oxidizing a t (an aqueous hypochlorite
sol ution, %ﬁﬁgﬁgianple) i n an anount Qgg t han the equival ent anount of

t he ferrous raﬁge(pfeﬂeoabtw frromm®. 3pk@f@r951?ndnﬁﬁh% rahgkex@blyofor om 0. 4

to 0.8 St addi di hypochl ori t
Sol ui i bn, £ OFS 83 AnBFer R0 aRCaaEEaE A BaF LT oh st RBERoRE MEON R 0P & 35

manner that intg aﬁdoxheﬁtestepl2maada@n§raugaukamlthgrEE@Qa%E al8 range of
+400 to 770 nv %Erefe gbgg in the ange of +500 to. 730 _nV and nore
preferably if2t lFaﬁ; ) +6B0SHG 760maﬁﬁ?raﬁBthéﬁS(Sﬁeﬂaﬁ) &ddi ng an

al kal'i (psefgnglkyea 1ﬁauﬁé|@aa§5abf)1le E@CB @ npregertpat, ihstpd My be s
adjusted in the range 5to 5 5 (preferably in the range of 1.5 to 4.0
and more prefFeprdsl §Tif- ?héorénﬁeaﬁﬁ morg P6e§e5? lyhéNother T89St &5 1A or

Step 1B and Steptd 3i8)inpehd aptdetfof eyesseth HROSPEST US @H&os@@?t§ havi ng
hi gh adsor pti ve power could not be obtained. Each 10 condition w

descri bed bel&wiMPPBbsBf -FitStreYersots E%?%EhﬂhV%ha@%9r%%n9§eHthn9he

agueous SO'HEQH”a@EoEEE&QHSpbWQB ébﬁlaohoﬁabé'%ﬁk@&bédl'”E&@H as long as
they are water-sol ubl e, exanples of which may is include ferrous sulfate,

ferrous thl ofPBE1EAANf Wildube ArEFHLESAFBEA6Ws sulfate is preferred because
filtration g@bpopggcipitate is easy. Further, the concentration of ferrous

ions in the aqueous solution of ferrous iron is
First, ferrous salts which may be used in the aqueous

solution of ferrous iron are not particularly limited as
long as they are water-soluble, examples of which may

15 include ferrous sulfate, ferrous chloride and ferrous
nitrate. Ferrous sulfate is preferred because filtration
of precipitate is easy. Further, the concentration of
ferrous ions in the aqueous solution of ferrous iron is
preferably from 0.05 to 2M.

20 [0059]

Next, oxidizing agents which may be used are not
particularly limited and are preferably hypochlorites.
Examples of hypochlorites may include sodium hypochlorite
and calcium hypochlorite, sodium hypochlorite being

25 particularly preferred. The concentration of a
hypochlorite in an agqueous hypochlorite solution is not
particularly limited and commercially available solutions
with concentrations of 5 to 10 % are usable.

[0060]

30 When Step 1A is adopted, the amount of an oxidizing
agent is to be less than the equivalent amount of ferrous
iron in an aqueous solution of ferrous iron. The amount
of the oxidizing agent is preferably from 0.3 to 0.95 and
more preferably from 0.4 to 0.8 in equivalence ratio

35 relative to the amount of the ferrous iron.



preferably fromO0.05 to 2M 20 [0059] Next, oxidizing agents which may be
used are not particularly limted and are preferably hypochlorites.
Exanpl es of hypochlorites nmay include sodi um hypochlorite and cal cium
hypochl orite, sodium hypochlorite being 25 particularly preferred. The
concentration of a hypochlorite in an aqueous hypochlorite solution is not
particularIyF&bf%EEd and commercially avajd able solutions wth
concentrations 0 to 10 % are usable. [0060] 30 Wien Step | A is adopted,
t he amount ofioae1dxi di zing agent is to be |ess than the equival ent anount

of ferrous iron,in_an ue solution.of ferrous irqn,..The amunt __of the
oxi di zi ng agent %%S%rnggﬁbgggPrgﬁ16?3a98p6?§5 3ﬂdoxﬁ§F5189ngF3§I§apron10.4
to 0.8 in eqaguabeackypathboBbteekaluveéoho fbhe amampledf iEhadBedr awvs iron.
FPO027PCT 19 [0061% Al so ghen S%eg 1B is adogted, an oxidizing %ggnt (an
aqueous hypo@hi 3RFERUEPREPEACT BF ESERBIE) 175 adBefUFE 2aRBhGE0G5 %50l uti on
of fﬁrrous ima? fédSﬁCﬁoaeﬂﬁmaermhpaEeSbEFﬂghedQn pﬁéembhg? Ba&yY +heobr ought
in the range, of _+400_ to 770 re a in the range of _+500 to 730 nV
and nore grE?eFZB|WViﬁPFﬁgngﬁS%pbP E%@Or¥89?08?anPOPFOi§3OpP¥f€P§ed t hat
the additi onmeteapsekutablyoinoxhdi zhAge agentobanoaqueonsy)hypoehierite

SOLULLOn. T OLCERRIBLE) 2 1P, SL OB S5 WILLe UL 110, LS0CE] St eps 14
whi ch perforagegt Sten hquebQQUhy%obﬁlaeﬁﬁergbmgt$bﬁp iBraegtavipte)vessa nmay
be is |nﬁjud%gae éggg% Seh@ﬁaleasgggrﬁgg{ng a predeterm ned anmount of

[0062]

Steps 1A and 1B may not necessarily be independent
steps, so that embodiments in which performing Step 1A
results in performing Step 1B and vice versa may be

15 included.
[0063]

Next, after adding a predetermined amount of
oxidizing agent in Step 1A or after confirming that the
redox potential has settled within the specified range in

20 Step 1B, Step 2 of adding an alkali will be performed.
Alkalis are not particularly limited and preferably are
caustic alkalis. Examples of caustic alkalis may include
caustic soda and caustic potassium, caustic soda being
preferred. In addition, the concentration of an alkali

25 (preferably, the concentration of a caustic alkali) is
from 0.5 to 5 N, for example. Then, to the solution to
which the predetermined amount of oxidizing agent has
been added (Step 1A) or the solution whose redox
potential has settled within the specified range (Step

30 1B) an aqueous alkali solution (preferably, an aqueous
caustic alkali solution) is added in such a manner that
its pH may be brought in the range of 1.5 to 5.5
(preferably in the range of 1.5 to 4.0 and more
preferably in the range of 2.0 to 3.5). Through this

35 procedure, amorphous ferric hydroxide will precipitate,



oxidizing agent in Step | A or after confirmng that the redox potential has
settled within the specified range in 20 Step 1B, Step 2 of adding an

al kali will be perforned. Alkalis are not particularly limted and
preferably are <caustic alkalis. Exanples of caustic alkalis may include
caustic soda and caustic potassium caustic soda being preferred. In

addi tion, thﬁ,ﬁﬁ@?entratlon of an al kal i (preferably, the concentration
of a caustic a is from0.5to 5 N Tor exanple. Then, to the solution
to which thprpvedehgrnheepraaenntphbsphodhsiagsagbehthas been added (Step
1A) or the sgbggi n whose redox potential has settled within the specified
range (Step ﬁf an aqueous al kali solution (preferably, an aqueous
caustic al kali sThetpoayens pddsghonusueisarbannetst patferbblpHinaygrie

brought in the_ra r ef erapl nthe ra e of 1.5to0 4.0
and nore g?ﬁ?ag$§ ?ﬁ tﬁ%s?aﬁg gng lﬁgtoqg.%s h%% g }% 35° procedur e,
annrphoussfepreﬁehaﬂlyxddhymrht1pnecEpeéaeedrgEﬁgzaECEpzaQ Arovihdi, ng t he
present phosphor us. adso 6 p rus ad orb nt is
preferably |EH hf8$ PH@L g% grﬁgngﬁ 8 ﬁﬁn@gﬁgd ol g is s
preferably dahydngtdepln§reezEhdtypngsphospsayddbypngve pbweughawhlch
dehydration fromth -OH bond is reduced during drying so that phosphorus
adsorptive pb ﬁ@?lﬂaslg emain high. [0065] 10 Further, adnixing glycerin
before, durinmpgoepsjafter drying can mnimze a decrease i n phosphorus

adsorptive ower cerin added is 201 or |ess referab
oo B 7o ookt enar et < Grg BT ErE n  PEFRzEe. AT 400aPT 1066 For 5 1y

The tim ng f@fyhﬁgadﬁhxmﬂﬁlﬂh}téeél HetseABt RArphedbablkyis! bAkbegtand is
preferably alter PH AN USIIEN 8Pd, POIOLE UANE is 203 or less
(preferably from 3 to 7%) on the basis of dry weight
(furnace-dried at 105°C for 2 h). The timing for
15 admixing glycerin is not particularly limited and is
preferably after pH adjustment and before drying.
[0066]
Next, description will be made on uses and methods
for use of the present phosphorus adsorbent. The present
20 phosphorus adsorbent is useful in various fields where
excessive phosphorus and biosafety may cause problems,
such as for patients with chronic renal failures and
artificial dialysis. Specific description will be made
below.
25 [0067]

First, when the present phosphorus adsorbent is used
as an agent for preventing, improving or treating
phosphorus-related disorders (phosphorus absorption
inhibitor) for patients with chronic renal failures and

30 artificial dialysis, it is believed optimum that the
agent is filled in an enteric capsule to be orally
administered. Doses are from 1 to 5 g a day depending on
the conditions of patients, especially the severity of
renal failures and the blood concentration of phosphorus.

35 Thus, when the present ferric hydroxide is used for



[ 0066] Next, description will be nade on uses and nethods for use of the
present phosphorus adsorbent. The present 20 phosphorus adsorbent is useful
in various fields where excessive phosphorus and bi osafety may cause

probl ens, such as for patients with chronic renal failures and artificial
di al ysis. Specific description will be made below 25 [0067] First, when
the present phospperus adsorbent is used ,as an agent for preventing,

i nprovi ng or treatlng phosphor us- relatedzdlsorders (phosphorus absorption

i nhi bi tor) fpatpahtansthnthrohncnrenaén&hlﬂakbsrasdaadt&@iaﬁbﬂficiaI

di al ysi s, it X%Llevgg OEtI éY 58§lge wgﬁgt hiffllkgd n a nteric

capsule to be or i nrstere es are &epending
on the condnbnen500fopmtwane$ iaspeéabakl y rbhephegehaty, thlbhnahlﬂailures
and the bIoo concen& t|o hgsp rus., 35 Thu resent ferric

yelr oxt de. | SPRSSHCFBFCRPORS? FFRENI TR Sy DRFCEVERSF rai | ur 5. nd
artificiad Hyakysnse WhEhfehEIWah¢dFGbﬂdﬁlﬂnbhobphdtﬁltbnph@ﬂphate ions to
forn1mater-inso|$ k gg hos hat e tmhlc % be e creteﬁ @A tool. The
reaction of FREPFE Flgl ﬁgdPB BEOWEh ¢ 5% %?eso? BYphatt ions
will conplephomphhta QDESnpmuﬂaceahahehofeodatmﬁﬁtp&@@e%)@hrop@hsph@te i ons
produced when foodst asses _throu i ntestine for to three
hours will gmﬁgioFﬁg tg?e §8rngﬁ ﬂ?d%gfﬁﬁegEBrﬁewéji b e&dspﬁ ition,
when 10 the Bgeghei srohahlradiel sbebedekarptadt.i cah 888€8ioht whénunlikely

that iron ion erived.from e subst ance ccordin h pr esent
Lt R NIRRT L ERUIR st S

phosphorus adsouhehkemqythatusednasond derived from the substance
according to the present invention are absorbed in the
digestive tract.
[0068]

15 The present phosphorus adsorbent may be used as an
oral preparation in view of preventing various diseases
attributable to excessive phosphorus intake.
Specifically, when the present preparation is orally
taken along with foods and beverages or pharmaceuticals

20 containing phosphorus, phosphoric acid produced in the
intestines will be adsorbed by the present substance.
Thus, the present preparation is extremely effective in
preventing phosphorus-related disorders due to the intake
of phosphates in large quantities. Doses are from 1 to 5

25 g a day, for example, depending on the age and weight of
a person and the kind and quantity of a food or beverage
to be taken or the like. The preparation may be added to
foods and beverages or pharmaceuticals to be orally taken
into the body (additive, for example) or may be taken in

30 a physically separate form (supplement, for example).
EXAMPLES
[0069]

Production of Phosphorus Adsorbent (Agent for
Preventing, Improving or Treating Phosphorus-related

35 Disorders, Oral Preparation)



oral preparation in view of preventing various diseases attributable to
excessi ve phosphorus intake. Specifically, when the present preparation is
orally taken along with foods and beverages or pharmaceuticals 20
cont ai ni ng phosphorus, phosphoric acid produced in the intestines will be
adsor bed by the present substance. Thus, the present preparation is
extrenely effg 7h¥f preventing phosphpyus-rel ated disorders due to the

i ntake of phosphates in |large quantities.” Doses are froml1l to 5 25 g a day,
for exanpl e, depkn@%ngo@numhhypgehhodlmelghttbﬁe ahpersna &akd the kind and

quantity of Q r v be taken-.or the lLike, The preparation my
be added to iuggoanga e%%?ggegr lﬁgrna eutF%éF%lpg 58 gﬁg nggn into
t he body (addlllMeaqﬁeousxﬁeptemsosumﬁytbesbakemonn dficanphysddedl | y separate
form (supple for go 69] ti.on _of . Phosphorus
AdSor bent " (AGERPVEEE = PP SuBnE! nGT HBEUT nGR0roFele P PSS BHGRUS r of at od
35 D sor der smafhar EhepaﬁaslﬁeaoEP@GEéEGIa2 “ah 6$osmdlaﬁdhyhechlor|te
(active chlorine 51 sol uti.,on_was_added W se e stirring to 800 n

o e 0.5 M BRIEEiEh MRS ohE L RT BRLBr TS BRCE Bt Cadtotr AEODNESE = 29 8
g, equivalennNraath;COSBBB)whs sddédats ﬂhéneblhbabnlhﬁtﬁQdQKSDQHentla| was
650 nV and the soI

IN caustic sBd3 ﬁﬁ@ haéa gPuP%gégﬁn nUtﬁQSB E&éggégéhggpfed at

2.7 to ObtalacbbﬁdDHQSphOthé aﬁampment Tl CoH i thoci® éh@ eRatmpée. The pH at
the end of the 10, reactlon maseé and the redox Eg&ential was +584 nv.

[0070] CohpohBAECARBI Yafs?( 1) 2BdahlPt 2608 RALFHSiEELa¥esr aPAg T -Fe

Formation Fooovbg phosphorus adsorbent obtai ned above,
Component Analysis
(1) Quantitative Analysis according to Fe Formation
For the phosphorus adsorbent obtained above,
15 quantitative analysis was performed with respect to T-Fe,
M-Fe, Fe?' and Fe®* ("T" means total and "M" means metal) .
For T-Fe, stannous chloride reduction-potassium
dichromate titration was used for measurement, for M-Fe,
mercuric chloride dissolution-potassium dichromate
20 titration was used for measurement, for Fe®?', inert gas-
filled acid dissolution-potassium dichromate titration
was used for measurement and, for Fe’', calculations were
made according to the equation [Fe’* = T-Fe- (M-Fe+Fe®')].
The results are summarized in Table 1. Sample No. 1 is a
25 paste-like phosphorus adsorbent and Sample No. 2 is a

freeze-dried phosphorus adsorbent.

[0071]
[Table 1]
Quantitative Analysis Results (unit: wt%)
sample T-Fe M-Fe Fe** Fe’*
No. 1 43.6 less than 0.1 0.5 43.1
No. 2 43.8 less than 0.1 1.0 42 .7
30 [0072]

(2) Identification of Compositional Phase by X-ray

Diffractometry (XRD)



15 quantitative analysis was perforned with respect to T-Fe, MFe, Fe 2+
and Fe3+ ("T" neans total and "M neans netal) For T-Fe, stannous chloride
reducti on-potassium dichromate titration was used for neasurenent, for

M Fe, nercuric chloride dissolution-potassiumdichromate 20 titrati on was
used for neasurenent, for Fee+, inert gas- filled acid dissolution-potassium
di chromate tighabpn Wwas used for measur nt and, for Fe3+, calculations
were nade accordlng to the equation [Fe3+ = T-Fe- (MFe+Fe2+) ] . The
results are sumBguipdenn: TahYpelRIEmﬂ®2@0thigaks aoZbopasienl i ke
phosphor us adsor en and Sanple No. 2 is a freeze-dried phosphorus
adsorbent. [0071 %Tabl% 1] Quantitative Analysis Results (unit: w%
sanpl e T-Fe N@FeVEEZ&gEeG&rrébt 1 434® kessotdmn 0.1 0.5 43.1 No. 2 43.8

| ess than 0.1 1.% % 30 E@P] %%(2) I dentification of Conmpositional Phase
by X-ray Diffra ?%ﬂe ?y ( X BP0027PCT 23 Equi prent: Type RI NT-2200,

Ri gaku CnrporatisnanTBhageCUSVbtéage9Cuzeﬁnt' 40 kV-40 mA Scan Rate: 4/mn
5 Scan Range: 5 2 X-ray diffractio eri S rforped under
The. measur ement KCBRH £1 BREAGhOVR. SXPFAGTRITL AR PE T OKAFRS URaFE hBan | n
Figs. 1 to 4maadutrbrenesubhdietoaBabpsive. arx—r&yn@ﬁffz@dti@nTahéEtQ. 10
[0073) [Tavle 2L X ray, Diffraction Gesulte,comRasitiony! Rhssglsample nare

summarized in Table 2.

10 [0073]
[Table 2]
X-ray Diffraction Results
compositional phase/sample name relative intensity
No. 1 No. 2
Lepidocrocite y-FeOOH (+) (+)
amorphous ingredient +++ +++

relative intensity: ++++ very high, +++ high, ++ moderate,
+ low, (+) very low, - undetectable
15 [0074]
Based on the analysis results, lepidocrocite (y-
FeOOH) was detected as very low in intensity for both
Samples No. 1 and No. 2. Also, the both samples showed
generally broadened profiles except the diffraction peaks
20 obtained in the X-ray diffraction charts, eliciting
extremely high amorphousness.
[0075]
Phosphorus Adsorption Test
For determining phosphorus absorptive power, 20 ml of
25 an ammonium phosphate solution (5.9 g P/l) were added to
0.5 g (dry weight) of the phosphorus adsorbent according
to the example and the solution was left for 24 hours
with occasional shaking. The solution was then filtrated
and the concentration of phosphorus in the filtrate was
30 determined and calculated. For comparison, adsorptive
power was also tested in a similar procedure for ferric

hydroxide produced by rapidly stirring 1IN NaOH into a 1M



No. 1 No. 2 Lepidocrocite y-FeOOH (+) (+) anorphous ingredient +++ +++
relative intensity: ++++ very high, +++ high, ++ noderate, + low, (+) very
| ow, - undetectable 15 [0074] Based on the analysis results, |epidocrocite
(y- FeOOH) was detected as very lowin intensity for both Sanples No. 1 and
No. 2. Also, the both sanples showed generally broadened profiles except

t he dlffractkﬁﬁzﬁggks 20 obtained in the X-ray diffraction charts, eliciting
extrenely high anor phousness. [0075] PhoSphorus Adsorption Test For

det ermi ni ng phoepher BeCabsas pit Ven powesyci2la hawher 2ohan atsopHunaphosphat e

solution (5.9 g. P/ 1 e ded_to g_( ht.) of t he phosphorus
adsor bent ac§8rBfﬂaéhﬁelPhEQSXEﬁBES 85d7rﬁeg Pmﬁ % IGEHE £5P™24 hour s
wi th occasi oozl dehdkbngerthealsplotiuen) M@SOHheedfth&baghddea@drhheon
concentration of hos Forus Ln the f||trat§Emas 30 deternlng 9 b
cal cul ated. Por € ﬁﬁﬁr ¥gﬁoxé Sor pliverCPohe? WS SYEBT L8 Rd PnIaPLfmi | ar
procedures fop.ferric hydroxide produced by rapidly stirring 1IN NaOH into a
1M FPO027PCT § ? iqueous FeCl3 solution in such a manner that its pH may be
brought in t h807§ ge of 7.5 to 8.0 and hydrous iron oxide (comerci al
product) prodmabdetbnough dehydration of ferric hydroxide. The results are

summari zed i Tabte 5370476l 1 Tab anmfg—ﬁﬁgggg—gogggggggf—
pr oduct hydrOX|de (hydrous%#goﬁDOX| %;EﬁlEx r?ﬁ gds p? g/kg 56
g/ kg 14.8 glk (e):4 ydro ilron OX1ide€)
phosphorus
adsorptive 156 g/kg 56 g/kg 14.8 g/kg
power
[0077]

Example of Addition of Glycerin, etc.

10 Glycerin, ethanol and skimmed milk were added to the
70% hydrous phosphorus adsorbent produced according to
the above procedure each at 5% by weight based on the
phosphorus adsorbent and were freeze-dried. Phosphorus
adsorptive power of each of these dried products is

15 summarized in Table 4.

[0078]
[Table 4]
freeze- 5% glycerin 5% EtOH 5% skimmed
hydrous dried added, added, milk added,
freeze-dried | freeze-dried | freeze-dried
phosphorus
adsorptive | 156 g/kg 102 g/kg 130 g/kg 117 g/kg 123 g/kg
power
[0079]

Test Example 1 (Test for Confirming Action of
20 Reducing Blood Concentration of Phosphorus Using Rats)
Groups each consisting of three male SD rats (eight
weeks 0ld) were bred for a week by dietary administration
of a feed to which the present phosphorus adsorbent
(agent for preventing, improving or treating phosphorus-
25 related disorders) was added. Blood was sampled before
the administration (Day 1), two days after the
administration (Day 3), four days after the

administration (Day 5) and seven days after the



power [0077] Exanple of Addition of Gycerin, etc. 10 G ycerin, ethanol and
skimed m |k were added to the 70% hydrous phosphorus adsorbent produced
according to the above procedure each at 5% by wei ght based on the
phosphorus adsorbent and were freeze-dried. Phosphorus adsorptive power of
each of these dried products is 15 summarized in Table 4. [0078] [Table 4]
freeze- 5969#Mﬁ§#b? 5% Et OH 5% ski nmed Q%grous dried added, added, mlk
added, freeze-dried freeze-dried freeze-dried phosphorus adsorptive 156
g/ kg 102 g/ kgandfigtkgtidd @by 823tg/ Hgtepowee pb06@E] comesntEranphe 1 ( Test

for Confirmn i of .20 Reduci ng Bl o Copcentrati on of . Phosphorus Usi ng
Rat s) C?oupggeAﬁésggﬁngfiré}%ﬁgﬁ%%%éwﬂ% éasﬁ??gl%gEe?%% a1ee sgg?d) wer e
bred for a weeksbytdpkbapiioadsi adsbrhthonwaef dasfigadted wbi cbntlrelpr esent

phosphorus adsqr bent agent .for _preventing, inproying,or treating

phosphor us Zgnaegg?egrngngégg)fgﬁgsaﬁagggiﬁﬁggdgﬂasg§aﬁ8?e °b8$oFge t he
adm ni st rat i ppegBay phosphordaysdabtrbentheeraddenighnakdomrecbPayt3yelfour
days after the _adm pistration (Day 5) apnd seven days after the FPQO27PCT 2
5 ndm i ot AP OB RYCBY L BOSRE P nd¥bi BGGEBBRELN: FaFPORENCoR SpRBGphor us.
The group w PhoapheedsnaAtisoobtatnchgihhehepdesenhgphi@sghosys anses peat was

desi d as. Control  and th ith feed i ning.1% 3% and 5% of
the 5 present:AHOSPHOR e alSOFBERE Wb BrRrhicedoPeepeEEryary (TRl

Phosphor us Adsatbent at%aPhospher yoiAdsanbetnhdleadnd by ** (P<0.01).
10 [0080]
Test Example 2 (Small Intestine Fluid and Phosphorus
Adsorption Test in Small Intestine System)
In order to simulate the composition of the enteral
fluid with the composition of a test solution, 187 g/700
15 ml of an aqueous solution of an enteral nutrition Elental
(AJINOMOTO PHARMA Co., Ltd.) was mixed with 1 L of Ringer
solution adjusted to pH 7.2 as a small intestine fluid
model to provide a test solution. To 100 ml of the test
solution, 0.178 g (dry weight) of the phosphorus
20 adsorbent (oral preparation) of the example was added and
the concentration of water-soluble P in the system was
determined. Also, for comparison, similar determinations
were made for cases without the phosphorus adsorbent
(Tests 1 and 2). Further, similar determinations were
25 made for cases where water-soluble phosphoric acid was
added (in the amount based on the assumption that the
total amount of organic P in the enteric nutrition was
digested in the intestines) to the test solution (Tests 3
and 4). The results are shown in the table below. As
30 can be seen from the table, the water-soluble P was
eliminated by the present phosphorus adsorbent (oral
preparation) and, when a large quantity of additional
water-soluble P was added, the amount of phosphorus
eliminated by the present phosphorus adsorbent (oral

35 preparation) increased. In other words, the lower the



Phosphorus Adsorbent 5% in the drawing (Fig. 5). Also, a significant

di fference in phosphorus concentration from Control at each tinme point was
i ndicated by ** (P<0.01). 10 [0080] Test Exanple 2 (Small Intestine Fluid
and Phosphorus Adsorption Test in Small Intestine Systen) In order to

simul ate the conposition of the enteral fluid wth the conposition of a
test sol utiofpgodBér9/ 700 is ml of an aq us solution of an enteral
nutrition El ental {AJINCNDTO PHARMA Co., Ltd.) was mxed with 1 L of Ringer
sol uti on adjwstetd-tolpHl&. Rhasphosmal konneestraneohl, uittie dedel the provi de a
test solutio 1 f t o] ian, Q.17 r ight) of the
phosphor us ngggggrggﬁEknga%QgréggrEP?ohyggggtﬁgeeyg%% ggﬁégﬁggded and the
concentr at i ophofphatres- sohubherRtiipnt hehsysbem was adeuetmadedrbAldso, for
conparison, siml determ hons ._were de for cases wihout th

phosphor us aH%%rbgﬁ?e ( ég%ga% and E?e.t%%r?hE?Pr%%%QFéradé?g %1%%?P%ns wer e
25 made for odseateheselwafer andl wbkerphasphobile atodphasusaddetséin the
anount basedt n ;Qe assu tgog thah th% t ot,al gnoun of org nic Pin the
enteric nutritfon"#&S 6588 PRSI RUPRETPREESt IR ?fst O REOF *$81 ution
(Tests 3 andhd)y Thenpesubteraselsbden sanchhest abbe Heluod iAs pldtedmshe seen
fromthe tabl§ Eie wat er-soluble P was elimnated by the present

phosphor us a& 8Pbént (oral preparation) and, when a large quantity of
addi ti onal wWateteseluble P was added, the amount of phosphorus elim nated
by the presentrphosphorusadsorbem 35T alr 3P P e Lo BT egsgds, I
other words| the |ower the FPO027REe26 |wWal&sresqldibhenihasphe
concentration, the less the anmundociadserbedomas [andatddeht gher the
wat er - sol ubl e | phosphorus concentrat ippn, [t he noreg the anount adsorbed | was.
The "total Pl |iresthelivalde represients a tlotab.svallue s of wat ef - salsubl e| and

wat er - i nsol ubl|eepghosphotars + Al so, - 21.1 8.7 155.6
adsorbent

3 | test solution + added 155.6 185.4 - 311.2
water-soluble P
4 | test solution + added 155.6 83.7 102.7 311.2
water-soluble P + P
adsorbent

10 BRIEF DESCRIPTION OF THE DRAWINGS

1=
N

Fig. 1 is a chart illustrating X-ray diffraction for
Sample No. 1;
Fig. 2 is a chart illustrating X-ray diffraction for
Sample No. 1;
15 Fig. 3 is a chart illustrating X-ray diffraction for
Sample No. 2;
Fig. 4 is a chart illustrating X-ray diffraction for
Sample No. 2; and
Fig. 5 shows the results of Test Example 1 (action by
20 phosphorus adsorbent of reducing blood concentration of

phosphorus using rats) .



the "water-insol ubl e phosphorus” refers to phosphorus that is not

wat er -sol ubl e, such as that found in proteins. [0081] [Table 5] added

wat er- amount of P total P, water- soluble elimnated by ppm soluble P,
ppm P adsorbent P, ppm 1 test solution - 29.8 - 155.6 2 test solution + P -
21.1 8.7 155.6 adsorbent 3 test solution + added 155.6 185.4 - 311.2

mater-solublﬁmgnﬁctest sol ution + added .6 83.7 102.7 311.2

wat er - sol ubl e + adsorbent 10 BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1
is achart illustrating X-ray diffractdissiM®r Sanple No. 1; Fig. 2 is a
chart illustrating X-ray diffraction for Sanple No. 1; is Fig. 3 is a chart

illustrating X-ray diffraction for Sanple No. 2; Fig. 4 is a chart
illustrating X-ray dihfagentofiofopreGanpiegNoimgroahdgFog. tbeshdng &he
results of Test anple_1.(actiqgn_b 20 phosphorus_adsor.bent of reducing

bl ood concenPﬁgFgﬁﬁggF'rS%%§S§o$ﬁ§o%gFﬁg &gﬁg .cﬁﬁgﬁi9ﬁc¥efr?c CLAINMB 1. An
agent fors preydnbkinde aappowingedr uhdeat enghacphdsphongsthekated di sorder,
whi ch contai?s ferric 5.h¥droxide as,produced under such conditions that a

ferrous spec EErPESpFBSSﬁ > 2° ?ﬁsssagnt for preventing, inproving or
treating a

2. The agent for preventing, improving or treating a

phosphorus-related disorder according to Claim 1, wherein
10 the ferric hydroxide is produced by adding to an aqueous

solution of ferrous iron an oxidizing agent in an amount

less than the equivalent amount of the ferrous iron and

then adding an alkali in such a manner that its pH at the

end of the reaction may be adjusted in the range of 1.5
15 to 5.5.

3. The agent for preventing, improving or treating a
phosphorus-related disorder according to Claim 1, wherein
the ferric hydroxide is produced by adding an oxidizing

20 agent to an aqueous solution of ferrous iron in such a
manner that its redox potential may be brought in the
range of +400 to 770 mV and then adding an alkali in such
a manner that its pH at the end of the reaction may be
adjusted in the range of 1.5 to 5.5.

25

4. The agent for preventing, improving or treating a
phosphorus-related disorder according to Claim 1, wherein
the ferric hydroxide is produced by adding to an aqueous
solution of ferrous iron an oxidizing agent in an amount

30 less than the equivalent amount of the ferrous iron in
such a manner that its redox potential may be brought in
the range of +400 to 770 mV and then adding an alkali in
such a manner that its pH at the end of the reaction may
be adjusted in the range of 1.5 to 5.5.

35



phosphorus-rel ated di sorder according to Claim1, wherein 10 the ferric
hydr oxi de i s produced by adding to an aqueous solution of ferrous iron an
oxi di zing agent in an anount |ess than the equival ent anount of the ferrous
iron and then adding an alkali in such a manner that its pH at the end of
the reaction may be adjusted in the range of 1.5 15 to 5.5. 3. The agent
for preventlfﬁ?,ﬁﬁPrOV|ng or treating a zﬂﬂosphorus-related di sor der
according to 1, wherein the ferric hydroxide is produced by addi ng an
oxi di zing 20 agent tDhana@queoﬂsrsprVeﬂﬁlﬂé f empousihgoori tbredehng amanner

that its redOﬁ g ﬁent al gag ge broua in thg. raEﬁe of +400 to 770 mv and
then addi ng BACEPRAFISTRESAERY G REAREF PHEPTPLEIpECaf W he EndTof t he
reaction nayCbeimadpusted,i shtheinange okidliaihg &gbnt23s4a The agent for
preventi ng, hﬁg vhng ﬁr treating a phosphorus-related di sorder according
to Caim1l, EMACTERE ferric hydr oxi de i s produced by adding to an

aqueous ssolution of ferrous iron an oxidizing agent |n an anount 30 | ess
t han t he equivalﬁgt nount errou ron.in nneé that its
y 2 an

he f
redox potenti al b?%ﬁﬁ%t%?ﬁ PfﬁgePgha% oFmgﬁﬁﬁng ?? B9t ften
addi ng an aIgabbpharusu@hlataanaesotaat abaopﬂlag tbeaapdoﬁé bhe reaction
may be adju ed in tg an%ﬁ of .1. E f ﬁ EPQ027PCT 2 The agent
for preventi % ipto Pné'o EFEAP Be eﬁﬁégp XPEQX%QFaﬁédaHP§BP8
according to any one of Cains 2 to 4, wherein the oxidizing agent is a
hypochl orite. . The agent f

reventln roving or treatin
phosphor t&- reIat@d dr&%r %?HEC§8F Pﬁ@v?ﬁtaﬁg OHEPBPVl%ﬁaPﬁBt{eFE gg @fherein
the ferric hydbeyhdeuksramatpAodssorder according to any one of

Claims 1 to 6, further including glycerin.

8. The agent for preventing, improving or treating a
15 phosphorus-related disorder according to any one of

Claims 1 to 7, wherein the disorder is hyperphosphatemia.

9. A process for producing an agent for preventing,
improving or treating a phosphorus-related disorder, the
20 agent containing ferric hydroxide, which comprises the
steps of adding to an agueous solution of ferrous iron an
oxidizing agent in an amount less than the equivalent
amount of the ferrous iron and then adding an alkali in
such a manner that its pH may be adjusted in the range of

25 1.5 to 5.5.

10. A process for producing an agent for preventing,
improving or treating a phosphorus-related disorder, the
agent containing ferric hydroxide, which comprises the

30 steps of adding an oxidizing agent to an aqueous solution
of ferrous iron in such a manner that its redox potential
may be brought in the range of +400 to 770 mV and then
adding an alkali in such a manner that its pH may be
adjusted in the range of 1.5 to 5.5.

35



io 7. The agent for preventing, inproving or treating a phosphorus-rel ated
di sorder according to any one of Clains 1 to 6, further including glycerin.
8. The agent for preventing, inproving or treating a 15 phosphorus-rel ated
di sorder according to any one of Clains 1 to 7, wherein the disorder is
hyper phosphatem a. 9. A process for produci ng an agent for preventing,

i nprovi ng orﬂ%5£@&tng a phosphorus-rel ategd, di sorder, the 20 agent
containing ferric hydroxi de, which conprises the steps of adding to an
aqueous sol uti onldf Aeprocsssrbor aproducingi gy agent foraprawmenhingess than

t he equi val ent nount _of the ferrous. ir and then _addi.ng an al kali in
Such & manner PRATTH9soB £ hag e bE0 ) harearPhle e rarge o So8aef 5 o5 5.

10. A processagéont poontathingafieageat hfydropideentvhihgh compragesgthe treati ng
a phosphorus-EeIate d&goEdeé tHe agent co tgining f%rric hydr oxi de, whi ch
conprises th& 38°sPEpddot adaP ng aR T8RP HF 2 PR g8t f 0T BR8] TeddS s8 ut i on
of ferrous ioridinisgchgantrahneant aabuhtsleesdoxhpot ehki abuitayehe brought in

h f_+400 to_77 d th ddi Lkali i h h
|15 pri ey bRUCRRF UE Gl P n ERECPANGBOB 1. BICD 8 50387 FREBTAET 20 11, A

process for pedducpogeaniayembyfbe preughti hg, thenpaagengfor4bpeabi ng a
phosphor us-r ted di sorder, e _agent . containin erric_hydroxide, which
conpri ses thzggs? p§n§f£ﬂaﬂiﬁég989a%naaagﬁgé §8IﬁﬂFBnaoPaP8¥FogEagron an 5
oxi di zi ng ageps pR wayapeuabjliessdt hanthberafgevalfent 5 asosnt.of the ferrous
iron in such a manner that its redox potential may be brought in the range

of +400 t 770 ny and then adding an alkali in such a manner that its pH

may be adj usted ip.theerpngeeos dcbot@ihgStolfnflondhefprogess aceerding to

any one of Clains_9 t . . .
y 11, wheregn the oxidizing agent is a hypochlorite.

13. The process according to any one of Claims 9 to

15 12, wherein the ferric hydroxide is amorphous.

14. The process according to any one of Claims 9 to

13, further including the step of adding glycerin.

20 15. The process according to any one of Claims 9 to
14, further including the step of dehydration, freeze-
drying or spray-drying.

16. The process according to Claim 15, wherein, after
25 the step for pH adjustment, the step of adding glycerin
is performed before, during or after the step of

dehydration, freeze-drying or spray-drying.

17. The process according to any one of Claims 9 to

30 16, wherein the disorder is hyperphosphatemia.

18. An oral preparation for adsorbing phosphate ions
in foods and beverages or pharmaceuticals, which contains
ferric hydroxide as produced under such conditions that a

35 ferrous species 1is present.



11, wherein the oxidizing agent is a hypochlorite. 13. The process according
to any one of Clains 9 to 15 12, wherein the ferric hydroxide is anorphous.
14. The process according to any one of Cains 9 to 13, further including
the step of adding glycerin. 20 15. The process according to any one of
Clains 9 to 14, further including the step of dehydration, freeze- drying
or spray-dryﬁﬁﬁﬁméﬁ. The process accordi to daim15, wherein, after 25
the step for pH adjustnment, the step of adding glycerin is perforned
before, during or after the step of dehydration, freeze-drying or

spray-drying. 17. _Th rocess_according to any.one of ai. ms to 30 16,
wherein the diso}aerﬁpg ﬂ§%irBﬁ%@ﬁﬁgkéﬁ?a?cig¥d%ﬂgogglSE?éBa}gtion for
adsor bi ng phehaphate thasfernitongdranddbever pgesueedphbsgr pEdenyg ¢al sn which
contains ferric hgdroiiﬂe as grgduced under such c%nstions t hat,_a__35
ferrous specP@8SPESpPRSEHt ORFRO02FPETYS 6118, FPh&*P 4P 1PEefEFELI 6 &Bcor di ng
to C ai m=8, amohateilssshehbar the byddeosildati ampuadueddthy #ddirogst o an
aqueous solution of .ferrous .i.ron an oxidizing agent in _an 5 nt, | ess than
the oqui val ehf BBl TBFT RASFBP: Blls S LKRAR Alld ShEn 2aBAPRG an AFKALE i n such
a manner thapHi b8 thH 8hdt b€ ehd etatheoneaatli ba BEyubeecddjinstee in the
range of 1.5 to S. S, io 20. The oral preparation according to Caim 18,
wherei n the F8PPPcOfydrdxi-8e°i'S produced by adding an oxidizing agent to an
aqueous solution of ferrous iron in such a manner that its redox potenti al

may be brought in_ the ran of +400 to 770 and then_adding an alkali in
is such épnannerzpha?h?tgrgﬁ EFePﬁEaEhanoFCFggdﬁgchPoﬁlﬁ&? 18@ adj usted in

the range of whebet &n8. féirithayarakipeepar pibancasc dfdiadding &nai m 18,
wherein the ferric hydroxide is Rroduced by adding to an _ _
oxidizing agent to an aqueous solution of ferrous iron in
such a manner that its redox potential may be brought in
the range of +400 to 770 mV and then adding an alkali in
15 such a manner that its pH at the end of the reaction may

be adjusted in the range of 1.5 to 5.5.

21. The oral preparation according to Claim 18,
wherein the ferric hydroxide is produced by adding to an
20 aqueous solution of ferrous iron an oxidizing agent in an
amount less than the equivalent amount of the ferrous
iron in such a manner that its redox potential may be
brought in the range of +400 to 770 mV and then adding an
alkali in such a manner that its pH at the end of the

25 reaction may be adjusted in the range of 1.5 to 5.5.

22. The oral preparation according to any one of
Claims 19 to 21, wherein the oxidizing agent is a
hypochlorite.
30
23. The oral preparation according to any one of
Claims 18 to 22, wherein the ferric hydroxide is

amorphous.

35 24. The oral preparation according to any one of



20 aqueous solution of ferrous iron an oxidizing agent in an anount |ess
than the equival ent ambunt of the ferrous iron in such a manner that its
redox potential nmay be brought in the range of +400 to 770 nV and then
adding an alkali in such a manner that its pH at the end of the 25 reaction
may be adjusted in the range of 1.5 to S.S. 22. The oral preparation
accordi ng toﬂ%ggpgge of Cainms 19 to 21,;wherein the oxidizing agent is a
hypochl ori te. . The oral preparation according to any one of Clains 18
to 22, whereChafihe fertoc2Bydfoxtderi $ncamdipbogdycdsid4. The oral
preparation according to any one of FPO027PCT 31 Cdains 18 to 23, further
i ncluding glycerin. 25. The oral preparation according to any one of Cains
18 to 24, which 25.aTheodrahdpheperageoaddctovéingstdboadyandebeter age
adj uvant, pharnaceut | cal ditjve. ot har maceut.i cal adjuvant.. 26. A process
for produci ng - AnTEr AP BPepar al PORNT oF BalSBRoRHg BROSHRECePOHE IV Toods and
bever agess or f&6dphndnhaeeatragal adjtihenpr epanambosucantbai addg tfieer be
hydr oxi de, mhhg@ com gsgi gge sLeps of adding to an aqueous sol ution of
ferrous ironfan’ OxXradi iﬁg ag AatVfH-an  amount | ess than the equi val ent
anount of the ferrous iron and then adding an alkali in such a manner t hat
its 15 pH nay be gdj sted in to_ S ss for

#°pr

t?e ran of 1.5 S. 27. A proc
or oduci ng an- or afo prAgRTRETER FOF DAGGBT bR BhOEhaPEePARECI RN 608s and

beverages oradpbabimgephbephatet henpr epafabenaadnbaieiragekenti ¢ 20

aqueous Gl UBPGATSFCRE} FaLE: | FBR PRCPSGRALAmERHERIPREE FPELiEdox potenti al
may be broughi/direxitiBe waAngR ebmp#40B8et0tRé0sa¥pandft hadiaddicngaan al kali in
aqueous solution of ferrous iron an oxidizing agent in an
amount less than the equivalent amount of the ferrous
iron and then adding an alkali in such a manner that its

15 pH may be adjusted in the range of 1.5 to 5.5.

27. A process for producing an oral preparation for
adsorbing phosphate ions in foods and beverages or
pharmaceuticals, the preparation containing ferric

20 hydroxide, which comprises the steps of adding an
oxidizing agent to an aqueous solution of ferrous iron in
such a manner that its redox potential may be brought in
the range of +400 to 770 mV and then adding an alkali in
such a manner that its pH may be adjusted in the range of

25 1.5 to 5.5.

28. A process for producing an oral preparation for
adsorbing phosphate ions in foods and beverages or
pharmaceuticals, which comprises the steps of adding to

30 an aqueous solution of ferrous iron an oxidizing agent in
an amount less than the equivalent amount of the ferrous
iron in such a manner that its redox potential may be
brought in the range of +400 to 770 mV and then adding an
alkali in such a manner that its pH may be adjusted in

35 the range of 1.5 to 5.5.



such a manner that its pH may be adjusted in the range of 25 1.5 to 5.5.

28. A process for producing an oral preparation for adsorbing phosphate
ions in foods and beverages or pharnaceuticals, which conprises the steps
of adding to 30 an aqueous solution of ferrous iron an oxidizing agent in

an anmount | ess than the equival ent anount of the ferrous iron in such a
manner t hat #g ,ﬁsgox potential nmay be b{ ught in the range of +400 to 770
m/ and then ad I'ng an alkali in such a nahner that its pH may be adjusted
in 3s the range of 1.5 to 5.5. FPO027PCT 3 2 29. The process according to
any one of C ai 26_to 28, wherein_the oxidizing agent .is.a hypochlorite.
40, The process® actlt PRGCRES aPGUORETR? EPartE JRoLGE SoaiflFerBi At he
ferric hydrozggdewheratmr pheusxidizihbeageaecess acegpodichgotratany one of
Clains 26 to 30, further including the step of adding glycerin. 10 32. The
process according to any one of Clains 26 to 31, further including the step
of dehydration, Boeeree Prytd8gsoac8prayndrybngnyi 6nd3of Toeapmnecesstaccor di ng
to Caim32, wherein, after _the,st for .pH adjustnent, the step of adding
glycerin | s25er FBPREARDERGr SST8UF1 RUOBP 4PEer St ABOSPERUSF dehydr ati on,
freeze-drying or spray-drying. 20 34. The process according to any one of
Clainms 26 to 33, wherein the oral 8rg aration is a fogd ind beverage
additive, food a%a'bgbﬁrﬁﬁgcﬁﬁfuﬁﬁﬂ r gﬂﬁrﬁﬁc%BYiEBF OLdfleivE 6f t

phar maceuti cab, adji¥¥BBt. including the step of adding glycerin.
10
32. The process according to any one of Claims 26 to
31, further including the step of dehydration, freeze-
drying or spray-drying.

15 33. The process according to Claim 32, wherein, after
the step for pH adjustment, the step of adding glycerin
is performed before, during or after the step of

dehydration, freeze-drying or spray-drying.

20 34. The process according to any one of Claims 26 to
33, wherein the oral preparation is a food and beverage
additive, food and beverage adjuvant, pharmaceutical

additive or pharmaceutical adjuvant.





