FPO027PCT1 DESCRI PTI ON Agent for Preventing, Inproving or Treating
Phosphorus- related Disorder, Oral Preparation for Adsorbing
Phosphate lons in Foods and Beverages or Pharnaceutical s

and Process for Production Thereof TECHNI CAL FI ELD [ 0001] The present
invention relates to agents and oral io preparations capabl e of
efficiently adsorbing phosphate ions for which excessive intake
causes probl epiper7pr e specifically, the present invention relates to
(1) agents for preventing, inproving or treating organ di sorders due
to phosphorus, which are capabl e of PERPRERFHY bl ood 15 concentrati ons
of phosphorus of patients with kidney failures and controlling
accunul ati ons of hos horus in.the body and %H% oral preparatjons for
preventing vard® ‘§%§§€§EP§P§EedIW6¥$ﬁH§b J??aﬁﬁﬁgh Bperhapami e
of elimnating pr thLaHEdV\Diébﬁd@:r_eSSﬂr\a& Prepkeaofop hbspraists- bddigf rom
f oods and bev ND_ ART

e lik ]
Phosphor ust | & SAASEBEER: AR st oot 7oy TPPS RESHr GareHRacpy icals
deconposes foods into phasphetecesn<Eozb Prbdooghonit Théweaki gest i ve

tract (small fﬁ%ﬁﬁﬁﬁéﬁ%Ffﬁlnpart'CU|ar) and subsequent|y absorbed. The
aver age Japaneseé a has a daily phosphorus intake of approxi mately

1,000 ng. It I&80@Eported that, for a nornal person, approxi mately 80%
of Such PRosphor Ugd $r3ielsahbef: 200l APpIyd %ggﬁﬁg%.ﬁa S0

absorbed portion i's éxcreted i dney
dysfuncti &hs prwaﬁlﬂn%@pabgﬁogﬁh%fwwlm a@ﬁ@é@éﬂéaﬁhgsme

causes an 'nciéﬁéQﬂmﬁﬁﬁﬂ%mPQQ%BBQEU§ LONDENTdAIdQN &éblems More
hyper phosphatem a)., A.h human maj ntains a 35 ho Ehorus serum
c

eal
concent rat i onSPefigfel L1y 2§hﬁopﬁe§entpﬁﬁf7ﬁ@ﬁﬁ-%6#&? Ackht rad§Tors
at or over 4.boRyrHveritd ndef inpdoasnpyperifnsiimat efgan 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 1s 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 dysfunctiocns
(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



(0003] Hyper phosphatem a i nduces abnornmal cal ci um netabolism5 and/ or
hyper par at hyr oi di sm and causes nodifications of the bones throughout
the body (renal osteodystrophy) and/or cal cium deposits forned in
vari ous organs - especially to the cardiac val ves, aortae, |ungs and
the like (heterotopic calcinosis). Such disorders not only 10 inpair
the QoL (quality of life) of patients with renal failures but also
cause fatal cggphpEati ons such as cardiag infarction and exacerbating
| ife prognoses. Furthernore, hyperphosphatem a is bnovvn to_be a
promoting factHfdlor GBTENtAREAPREIAL PhVEN He SaBEY Alya¥e ek Hisd Re1s
a nornal (heahjdumpHapmpitemnus.bl ood concentration is a crucial
problem for p tl(ﬁﬂts with renal failures. [0004] As described above,
t he absol ute t of phosphorus that the kidney can excrete will
decr ease under renqiermo‘sphhuema meﬂ;eajradmbrmamabaiaiﬂmrmetammhe
T of P OSRIRE SR el vl 8 A1, dlgPstlce ! 1BGE e xCeRds, e
capacity o Ki dn Bﬁosp rus vm accunul-at e as

such, the statdu;larhbrterseé;ﬂimn'ghbot plaeeﬁmdls (\Memlalkpdneydi/attwfas) has
been to limt,the,t %Ia%'cﬁ%‘)aﬁgogit35fﬂh%%?%f EBEQVB}?gaﬁQVOUgh the
di gestive tract an anount not exceed the capatCity of the

ki dney. In ad@ﬁmmhlof &bi ivbat aaydw@r‘e?pvetsr]r@@qﬁashogphm wnd the
restricting g{) m%%% §caQ§P&9€-‘£E§s)(39§GEﬁ &@@Meefsofmrte@myng

t he anount of sor bed phorus by 30 adsorbing phosphate ions
gener at ed' r oHR3IFIS Hen QPFfe (grgesty vef thid®, odspetiahty Yh-R Heensial |

intestine andegxGireld meitt BeBbdiaesd | Farddt Recwipdalkhthaye Heen a@ed in
conbi nati on for renal fal | ure treatnent gPatent Rgferences to 4,

for exanpl e).CHEHFs0sRE2EREASR exace RoB RIS -
adsor bent s, kuﬁﬂhémmebeﬁpppuphbs@muﬂm |1Gsa[knu=sﬁ 6o bhi £ hpwseuinger

vt e T or LR PBLhea heDsyas | Cqpltorach, 6 Sapuartagse. s
(al um numshydx amnimlge(lhse)alahg hplydmkghcatdsa)rtﬁiqode cbocphbsphaqare imrs in
the digestive,Llach ’}%bﬂ%@”ES }gé’éﬁé}%él% %ﬁ{ %gh%?”‘f&ﬂir?éé on.

However, al um num - nce absor b rough 't I'géstive 10 tract -
will not be ekat®tled outside the body and can cause al um num

poi soni ng due to A@%e%@fagahagbwe of 1l WHRHMENahBEnPogY (1PN

encephal opat hy, al um num osteopat h y and anemia). For this Teason,
admi ni strati ofMaT tife KAOBAYNGAT pPEPEAER i'Brid KESTBRER BBRARY arsifiat ed

for 15 di g ystsi Ritd entisntd, Quiddiatiedn1( #apaiye Siween HHE ambID2. of
[0007] 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]



Secondl y, cal cium preparations (such as cal cium carbonate and cal ci um
acetate) are still widely used in place of alum num preparations.
However, they too have 20 di sadvantages such as they require |arge
doses to i nprove hyperphosphatem a and they are usually regarded as

di stasteful and hard to be taken; furthernore, calciumis in turn
absorbed through the digestive tract and can cause hypercal cem a

whi ch may Dbrimpgpafeut additional 25 exaceybations such as heterotopic
calcification. [0008] Thirdly, novel substances have been

i ntroduced in redifeVp&ar BRISPRRABIH AR RIS b¥RE Shahavarkes P inder
review for usgntdOferftildagmisknewnvascisessad merH@émewaaﬁ &1 1ol gamer
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devel oped i n bdiowini ted States, and approved in Japan in January,

2003 and qurr used. However, this agent often needs to be 35
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hyperphosphatenléierladdaﬂummnumhprep&maikﬂﬂﬂ l{adumanber hydrgriols ens

b I
Yl e. %o St paﬁéo%igﬁi%\ﬁgtgﬁ%r Q{Wél&g ﬁl\éntghlggg Shdnmive

tract(i.e eagent, anun1carbonate IS
under revi ew e B e tlrﬁcﬂlhén@Jnrﬁé‘dC%tm@@@?@lSEﬁﬁeﬁé conpeRtrHe on .

i nfl uences OchLv?éUeﬂamé%%nhh\VLnQnEé m&fﬁedart@lregt;hyeaesaigé&m ly
under st ood, whi ch may have simlar problens as al um num preparations,
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15 dlaly51s 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 HCL1™, is

30 a polymer of prop-2-en-l-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



20Further, since 1999, various iron conpounds (stabilized

pol ynucl ear iron hydroxide, iron(3)- saccharide conplex,
iron(3)-sucrose conplex, ferric polymaltose conplex, ferric citrate)
have been under review for use as phosphorus adsorbents. However,
these 25 iron conmpounds suffer fromthe di sadvantages that they are
insufficient in phosphorus adsorptive power and need to be

adm ni st er ed pphgob@Fge doses in order to igrprove hyper phosphatem a, as
in the case of cal ciumcarbonate and_Sevel amer RCP". These iron

subst ances dAYRATERPSREGERTIE At e IR 2 dREE BoHy thier6napBi §bhi hgg number

differently fgomplpidmupedetoand o1l fil@nke $eehustdi gestive
tract conplicatians deferen%Ly from Seve] aner

HC1, when clinpicall
appl i ed. As sTRPLIGEISN g YAt teht? ot 7556 C6Mbdunts ﬁ%?‘iﬂgp%‘i&ﬂi})-
advant ages, thretdHdrStre@beact Danthem3b @@seBEkel, NYeNhh@dr i Setikew for
provi de agents far preventing, ., FPO027P: I nproving. or. .treating
phosphor u -1 efat ed Pﬁh oﬁg‘él'fs,g g&% T2 9 Clgcgﬁlré’{%'bi o aeblteheand nor e
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di gestive tra a uantities of phosphoric acid produced in
t he di gestdive tr &eteRtl RefREAnNeR hbsHiFEE Sen Ungkgeiedntd¥§™s t hr ough

t he nmucosa ofpidig ditgest hwe tbagt ook when the excretion capacity of
t he ki dney becones exceeded, ﬁ%gSﬁhorus can start 15 accumulating in
X

the body; a condif@t&Rtr BEGEFE P BFE HBrTET BF At B s or der s
previ ously desgslikediabowe. Asosuréz284 is a second object of the

present inventio o _prgvi.de oral_preparations (food bever age
addi tives, food gﬁ%eﬁgvgﬁgﬁﬁeﬁaTu@aﬁﬁgfuﬁﬁfrﬂEE%ﬁT?%%ﬁngﬂﬂ?f ves or
20 phar maseutiuddl i cadjivnaNbs, 1b85-2%x@pl e) having as an active

bri nci pl e an i on, conpoundep.ibe h 0N @USREALLLE; BOVeD (0 gfigsphat e

ions that are effective Th preventing various diseases directly or
indirectly r HEEPLIAIREpREsPHEL ENVBHWEI®Y adsor bi ng phosphat e ions

produced by Zdiiifit 18N 8NdoiPEIWPShiz YindhirieRds and beverages or
phar maceuti cal s.
(o009}

20 FPurther, 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 diron 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 HC1™. 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,



MEANS FOR SCOLVI NG THE PROBLEMS [ 0011] The present invention (1) is an
agent for preventing, 30 inproving or treating a phosphorus-rel ated
di sorder, which contains ferric hydroxi de as produced under such
conditions that a ferrous species is present. [0012] The
present invention (2) is the agent for preventing, 35 inproving or
treating a phosphorus-rel ated di sorder FP0027PCT6 according to the
invention (1)epagepetn the ferric hydroxide is produced by adding to
an aqueous solution of ferrous iron an oxidizing agent in_an anount

| ess than thel@EﬁﬁYﬁﬂgwﬂre%ﬁﬁ%ﬁﬂn6fpbﬁép$%¥¥%nﬁﬁﬁ dagorAens addi ng 5
an alkali in sy&h:a xﬂﬁl.rﬁ']‘?rartehﬁtlobt:ﬁbpéi @ﬁdtrﬂﬁfee%t‘éhtt hsyr @ﬁﬁ&ﬁ@{hg’fﬁy
be adjusted |n t he range of (preferably 1. 4.0 and
more pref er abP§oRlEP %‘bggsﬂdﬁorp[céo'fsi-”o"’e#h‘gf p'?}?aesérﬁonl ﬁ\S’E‘HPPBﬂS(%‘? fhe

t he agent fordpgeyentddighl 1@ oRPhO¥heg han rigait ”F aonventional
phosphorus relateqﬁglsorder according to the invention C) wherein
the ferric hy 5% produced by adding an oxidizing agent to an
aqueous sol utiiogl®f ferrous iron in such a manner that its redox

(prof er al y ¥500 T P90 i and eh BeeRi o S 08 P4 500 %) and
t hen addi ng abhew¢kadds iarresm@hea manh@r% hatantiig gl gt phesphaitef t he

reaction may an@ﬂr#ﬁ{ge%%z%%fshsreaggf Rf Zﬁﬁbﬁépﬁa@gr%ﬁé apiy 1.5

to 4.0 and 'nore prefe sent
i nvent i onlq 4) energshagurah fthe 6#@9@%%Y¢mfr4QﬁproWFﬁgl%ﬁgqrQRﬂQQ%jl&S

phosphor us- rebﬁtﬁ%éw&rﬁeracaacgggaﬂgea 0id Nend raiej@tslt%e( gradhepein
the ferric hydroxide is produced by add |ng to an queous sol uti on of

25 ferrous i r%e%rp%ﬂ%ofﬁ?& é@eﬁf‘rg‘ﬁ E\ It§‘§§uﬁﬂaﬁ £ Hgucosa

equi val ent an@ﬂnﬁh@fdid’&tﬁ%r Quactrand) wissich e RRReE ibhatapd&ityedox
i 70 mV_and_t hen

ading an a1 kGt O RteYa BRERTE TRETSTTL PROSPRORESoRa o SHHie
reacti on npy &ecumulating 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 coral 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
[06011]
The presgsent inventicon (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



30 adjusted in the range of 1.5 to 5.5. [0015] The present
invention (5) is the agent for preventing, inproving or treating a
phosphorus-rel at ed di sorder according to any one of the inventions
(2) to (4) wherein 35 the oxidizing agent is a hypochlorite.
FPO027PCT7 [ 0016] The present invention (6) is the agent for
preventing, inproving or treating a phosphorus-rel ated disorder
according to ggysaee of the inventions (19 to (5) wherein s the
ferric hydroxide is anorphous. [0017] The present invention (7) is
the agent for3¢fREMI (G, thAprBYPRAGIERH trleatioig1R PRESPRBFLS-rel at ed

di sorder accokghmgeide ary Qaau@édtbp ddwsely it@nsin( Ahuklué 6éoiwicheroﬂ 0
i ncl udi ng glycerln 001 i resent inventions

8
agent for preleh BVPﬁblb?l ¥ &9y 2 BH‘OEBHHF‘E i‘?%ﬁ a*“_tl'c’ea’dj
di sorder accommhrgnduwam@mtoaaoﬁﬁtt@ﬁ iy efttrivons (ipnt andStieh) adidirej n
the disorder is rphospha em e Ve tlon
(9) is a 5?06¥§§£¥%ﬁ'pfbd58|%g ana%d%%t%%“:ltseyen %néﬁ |%%$0V€ng or
treating a phospiorasmagl deeddiusvedern e ragget ofomtaineng. Ferric
20 hydr oxi de, (uhl £l QPG| sego! heo SLapshdlle 20 boyas paEMS)

solution of ferrous Ir n an oxi di zing agent “I'n an a Hunt | ess
t he equi val entO&¥unt of the ferrous iron and then adding an al kal i

in such a minner%—%J]?}resﬁeﬁtpthEMtPgnaﬂj)usltsectﬂenat_:;@ﬁtrﬁage%a?évén@lﬁém

5.5 (preferably to 4.0 and nore preferabl ﬁ
The presett | HIRAYIRY CrOFrPItANGr dIRFEHGIT USr a8t Ae @hs%ﬁﬁﬁﬁ for
preventing, idd¥spding @b theathhgneifosphameseral ahedrgisns der, the

agent Contalnlrg%géﬁaé %s produced by adding an oxidizing agent to an

agueous 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 reactiocon 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.



30 hydroxi de, which conprises the steps of adding an oxidi zi ng 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 mVv
(preferably +500 to 730 nV and nore preferably +600 to 700 nV) and
then adding an 35 alkali in such a manner that its pH nay be adjusted
in FPO0O27PCT8 the range of 1.5 to 5.5 (preferably 1.5 to 4.0 and
nore preferabipypZed to 3.5). [0021] The present invention (11) is a
process for producing 5 an agent for preventing, inproving or
treating a phb&ptfdrus-rel ated di sorder, the agent containing ferric
hydr oxi de, whi clreomReiseas theestefps of) addidhg tGedd aguepLSv&aDiid,on
of ferrous iron an.oxidizing ggent iq}an anount ess taan t#gﬁ
equi val ent and@ROORS RE FEFRHGRI | D RABHPIR WSaER & RENTETOY its
redox potentizdcomiinoe thr anghone nof hehe angenafiond0Q1t otd 706 )Mwherein
(preferably +500 taq 730 ng and.nmore preferably +600 to 700 nV) and

t hen addiﬁb anal éFFCiHY E8ﬁl%enh%né¥”Fh§Psrts pH may be adjusted in
the range of M0®1lo 5.5 (preferably 1.5 to 15 4.0 and nore preferably

2.0to 3.5). [0 i j i .
accordi ng %o gnagg%giggepkg§ﬁﬂ%%% %%Egh?gfgﬁék(%%?h€ﬁ£§£?é§§§%§tlng‘
oxi di zi ng agempieyizmchpgochrarire. a 2B[CEIRrusheeppbsdndisendait i on

(13) is the QLGRS r di,ng WA LN tEonsg
(12) mhereing{he feP%f%gh§§?o§%§é§?Sﬂgag?ﬁﬁﬁﬁgenf0332]t§5$ﬂéq%¥%§¥¥&

i nvent i oMo 14nqlNdimg grycesinaccor di ng
[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 disordexr, the agent containing ferric

20 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 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



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

i ncluding 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 FP0027PCT9
adj ust nent, tepsigp of adding glycerin igs performed before, during
or after the step of dehydration, freeze-drying or spray-drying.
[0027] 5The prdindenénii 8ntP17)5i PHafersPdYedsSateof df 4 sy
one of the inwemdems W 9). ot eo(365) wherein the disorder is
hyperphosphatﬁm'%a [ 0028] The present invention (18) is an oral
preparation f 0 adsor bi ng phosphate ions in foods and beverages or
pharmaceuti cal s, Thai plreeentaingetieran c(ydriexadprase ps offee gok-athdeng

o esent i ivert] G tol oFePERESBEAS pr JBA A En Chc EB PR AL (D t ho
invention (1§haspdrogius-treéatedr distmydoxitde ageprodoseaiminadiingga o
fose than the BatusEent R S e L e e B e A 20 Ahai ng
20 an al kal i 39eswsh salpahABr of hBETFQUS pgRoR anhexeAdz o1d tagenteddt iddn
may be adj ustggh it hResr *Rg8 fhe leQuivi R GROEHEN 86! ¥nd. Bertiind O and
nore preferably 2.0 to 3.5). [0030] The present invention (20) is the
or al prep%kaii%ﬂ? 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 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).
[00221

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) 1s 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



25 according to the invention (18) wherein the ferric hydroxide is
produced by addi ng an oxi di zi ng agent to an aqueous sol ution of
ferrous iron in such a manner that its redox potential may be brought
in the range of +400 to 770 nmV (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 nmay be adjusted in the
range of 1.5 gpaoopdy (preferably 1.5 to 4.9 and nore preferably 2.0 to

3.5). [0031] 35The present invention (21) is the oral pre aratlon
FP0O027PCT10 a%%%H%ﬁWﬁ?q<3tPﬁeSFﬁ9eﬂF|% %ﬁ%ﬁgnm9§FéPanhEeF PFPR

hydr oxi de i s psfsiticediuningddirngfter ath@geguss aeti/ionat 06nf effestse -
iron an OXidiiinﬂHﬁ ent _in an anount |ess than the equival ent anpunt
of the ferrou%™Y Y SPIEX " § B R&nner that its redox potential may
be brought in mmynrange of +400 to 770 mV (preferably +500 to 730 nVv

and ore py ef er b 180020 10.MAogneh hhan 20! 090081 kaldrdhouch

a manner its pH¥at the and dadti 6f
t he range of 4o Eart}o Bred O(fpﬂ:élﬁenabt@!tl@lﬂ Bt A, (@%nﬂhﬁneen prlef er abl y

2.0to 3.5). é%éé%?er 15 h %r§%§§g€ét%e%fntlon (22) is the oral

preparation ac Ing t Inventions (19) to (21)
wherein the ok§R&i ng agent is a hypochlorite. 15[0033] The

present inventi oRrH23)reistntNenPLRt i B PR )atiisOBna6eal Oh Pdpd Pa BBh GRE
of the inventions (1 wherein the ferric_hydroxide is

to
anor phous!? [ O&&EAT bZO*ﬁhé’hﬁFBEé%ﬁF i ARt o’frPCIdss £RE BRYPTRFRPL AL i on
according to ;_atﬁaﬁ: nteuefi cahe, lmoteam@@ste(ﬂri’s) fle@r( 23hylivekhes d#cl uding

gl ycerin. [0035]. The sent vent i S th oral preparati,on
I Sccor i ng B oNERE CHER: RURHLT IS (HBE folEoipuanPRicies ds
food and beveﬁﬁganﬂddltlve food and beverage adjuvant,
pharnaceutica{oﬁgﬂitive or pharmaceutical adjuvant.

15 The present invention (19) is the oral preparation
according to the invention (18) wherein the ferric
hydroxide is produced by adding to an agqueous 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
agueous 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 4600 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



[ 0036] 30The 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,

whi ch conprises the steps of adding to an agueous sol ution of ferrous
iron an 35 oxidizing agent in an ampbunt | ess than the equival ent
FPO027PCT11 anount of the ferrous iron and then adding an alkali in
such a mannerrrotvatct ts pH may be adjustedoin the range of 1.5 to 5.5
(preferably 1.5 to 4.0 and_ nore referap 2.0 tg 3.5). 5[0037]

The present i#vHidoH F??fhﬁslﬁvg?B%@%s]ﬁér“ﬁﬁﬁﬁdelﬁﬁeaﬁe
preparation frydesisiordiing ppbaapbat ey | £idird) toaas a@ﬂéoﬁ@vﬁﬁhgﬁﬁarﬁrof
phar maceuti c .pr epar ation, contalnggg ferric ¥%E0ﬁ|de whi ch

conpri ses the£%§¥ﬂﬁ?(ﬂrof0a§daﬁﬁ 12PDAHH g ﬁﬁeﬁPo
sol ution of fthecnqunuad&ntna&uuhtaofmﬂh&nfdﬂnmuslusoneﬂmxsmmmentlaI

be b t 730
o and nors gt ARAEAs Bradfershard Ml BEGRFRERY G ©
such a mannerrangg dft s496 bay7Be 1H mm@m@lwnmne rangeo 01ftV ]aIElto
5.5 (preferabfyrd. 3dex (r%beamﬁoﬁD&? b )a%'nyi ghgnt 2adird a r{Oa.G_L:}(Bd]ll

The present invention is a process ucing"an ora
preparation ft S&H%'brab"ﬁgnﬁﬁo‘ébﬁ tﬂetﬁd?%qtnt 06§d29 ahlie PesAttel§es or

phar maceut i cahsy P i u&RBRN E§eehd h@aﬁgeepﬁ af saddi BYst Qp AR AGIAGHS
solution of ferrous iron an oxidi zing ent in an_anmpunt |ess than
the equi vl ent- %Hﬁhﬂtooﬁngh@°¥%rP€ﬁ£?¥% i2n % &eh3aShanner that its
redox potentigdo3my be brought in the range of +400 to 25 770 nv

(preferably +500 to 730 nV and nore ref rabl +600 o 700 an
then addi ng an al Preﬁegﬁcﬁn%?%%ﬁﬂg aﬂs Be Pt PHRPH d in
t he range of dcdordin. To pnef enabdn;/ t]héS itrreht@oand (D) etqr &fer abl y

2.0 t0.3:5). Gk Ine.Rhesent 1anention (23 ohsothe. process

according to any one e’inve e€rein the
oxi di zi ngtsageb®@03¥ a hypochlorite.

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 te 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
adijuvant.

[0036]

30 The present invention (26) is a process for producing
an oral preparation for adscorbing 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



[ 0040] 35The present invention (30) is the process according
FPO027PCT12 to any one of the inventions (26) to (29) wherein the

ferric hydroxide is anorphous. [0041] The present invention
(31) is the process according s to any one of the inventions (26) to
(30) further including the step of adding glycerin. [0042] The

present invention (32) is the process according to any one of the

i nventions (28ood7ect 31) further 10 includiing the step of dehydration,
freeze-drying or spray-drying. [0043] The. present. jnventio 3).1s
e’ process SERBHIE G rihe BT AYBNLTOR T3] CHAToAEIO arhon KL Khep
for pH 15 adj ssthedtnadder shep ot sagdi mgy gbey caljiustiesl par theneange of
before, durin r, af he step.of .dehydratjaon,. freeze-dryi or
spray-drying.g[goa%]g$%e&%Fg§5ﬁ an%é%t%%ﬁffgiyk%ngﬁepﬁ?%%Eggly 2.0
according 20 to any) one of the inventions (26) to (33) wherein the
or al prepagatk9@3§F a food and beverage additive, food and beverage
adj uvant, pharnmaceutical additive or pharmaceutical adjuvant. [0045]
25Terns as used hBreinyefemt Ap¥epbleef (A, 1sTiHe Drecaest 8p¥ gpsoducing

speci es” refegs &2 HHRRLARGBN! Bohh§Hor B Ay ichdRipBaeat 18fs Nayi fbds
val ence of two, such as a ferrous ion )
and beverages or pharmaceuticals, the preparation
containing ferric hydroxide, which comprises the steps of
10 adding an oxidizing agent to an agqueous 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 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
oxldizing agent in an amount less than the eguivalent
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]

5 The present invention (30) is the process according



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 other substances. The term "oxidizing agent” is not
particularly limted, exanples of which may include hypochlorites,
hydr ogen peroxi de and cal ci um 35 hydroperoxi de, hypochl orites being
preferred. Thgotesep FPO027PCT13 "phosphapus-rel ated di sorder” refers
to a disorder affecting various organs due to an excessive,

accumul ati on ©F HhoP¥ots TR LREERBERAS ofdédn t4t tEPhurBBT@1R o-R%hr oni ¢
renal fail ureserfa@ami@sxaliestisehafbssiases. and synptons may incl ude
ost eopat hy, cgwiaﬁm deposits to the organs, such as the heart, aortae
and | ungs, an and secondary hyperparat hyroidism The term "agent
for preventing, iThe gwiesgnor ihveaticmg & Phdsphaeuproebas eskahshinger "
refers to an agent.tq be.u Lor _the pur e of | east, i 0 one of
preventi onE'fle i?r%r%i\}%r?glrﬁ %éfn?iggrfégwr%%?rp#h@%?e}% "(gtroél §%$%%%I?ati on" is
not parti cul aihgludima edeastaponf adding islywealiny adni ni st ered,

i ncl udi ng one[5@4ge added to foods or beverages (food and beverage
additive), one to be taken separately from foods or beverages (food
and 15 beverage ddjeuragsesichnEsnsigipl E&Rntls, thRerrochHes s digg
pharmaceuti cals {Rhaj@egutheal ngeth {d¥e) (22nd tangk9 Be-tidken
separately from pharmaceuticals (pharmaceutical adjuvant). BEST MODE
FOR CARRYING BFurima VeNFEer 20| dousirations fEeezpodeybid tde

pr esent invenglj,ﬁymrlyin@e descri bed bel ow. The agent for preventing,

i nprovi ng or Lreati ng a phosphorus-rel ated di sorder and the oral
preparation f $0%4s or bi ng phosphate ions in foods and 25 beverages or
phar maceuti cal s diHef @repant| ynvent 25mrs(33) Use thehproogsa @oromiing

pur pose of preventi sphorus:-rel at ed di_sorde but _share

comon ingredilgaeﬁttrhe( p%(‘)%%%é?g éggbr‘%leenﬁl.n’Tﬁgr%g orl;:g?e 8@%—%&? ipo}ﬁ wil |
be made fiy stadjugthenghospkostsp adf aadibimty aigcemen da pérefGOned
respective u i d I 04 T e u _
adsor bent inﬁfdie%'a%?ﬁhguégf%ﬁ?% I§/(;Jdps(;etx dg%agglﬁ?gg%gg%{’urslfdreerezseuch
condi tions th3Yind ey GREayplryerd (ferrous hydroxide, for exanple) is
35 present. Adgdugh the active ingredient exhibiting a

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 iroh is
present as having a valence of two, such as a ferrous ion
or ferrous compound (ferrous hydroxide, for example).

The term "aqueous solution cof ferrous iron" is not

30 particularly limited as long as it is an aqueous 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



FPO027PCT14 hi gh phosphorus adsorptive power is anorphous ferric
hydr oxi de, not any ferric hydroxide can achi eve such an effect. For
exanpl e, ferric hydroxide produced by addi ng caustic soda to a
solution of ferric iron or commercially 5 available ferric hydroxide
wi |l not exhibit such a high phosphorus adsorptive power (see

Exanpl es). On the basis of Eh (redox potential) vs pH charts for
Fe2+- Fe(OH) 3 systyets, the present ferricihBydroxide is produced under

extrenely unstable conditions where iron ions are present 10 as
ferric ions wirteergrRIsRd2bRber BrdRr bredérdi tPoAs WWARFESY hey
remai n as fersptsct i@ whebukheygahe QieRNtarnexsbablieechetim@lation

speci es. The esent ferric_hydroxide therefore i,ncludes ferrous ,iron
P erti G hy b SRS ARe Br TR r G It AEETARGERELR i S ARt o
and is extrenedyahifh lamesphoisangilaise ofThechr dseatdséerarid dyygtomsde

is therefare ract-erd z iLn It nd - Fe- O Fe- -
unst abl e gér’]d Ig%gi%élgdga\?’gaegﬁépiﬁ}" i%aelp&glsmurgg O%ﬁ%’ g%\%‘lggpor o%al?cséd
Fe- OH groups $ecttasnithe presphateriansarahduiss | prkenphi drd bormis dany

cl eaved, 20 qﬁﬂ% it Iy - sQ pve ] The
chenical struc %%é%%gipgﬁg?ggﬁgdr32#%28?9 u%g%ggrfég¥ﬁﬁﬁﬁ§ﬁ£%§%§ of
experi ment at i SFPFBENIR Srafdethenyi khorboras-retakad praeIfribdl y t he

structure as depcrd hed 285 Behew btihe d&Id I oMY aEoXLEB-8E COF HiNG daBt
the present invention is not, however, limted to such a presuned
formatiom® SpeRiYS PHTENLLRB  ptBREFTENEIY 38ch FARERMEBE es IEYt CEFMY

contains ferrigrdl PrepadaladnoxygenoB g iu1BydkOXYhi ge@URS dlaly are
hexacoordi nated to .ron gaons so 30 th%i t.he _h xacoordinatedi%%fgf
are presumabl3® 11K FPa18xFFBAT AT ored (IS YARBH BPEstRER (afie

certai n wat ertorofegid es peeseagear Ofsh sreh beverragtoagd it 1ve haveesone
i nfl uence on the bqnd between_the iron 0 and, t he_oxygen. at pns,
consequent |y CRSTANT REPREEBohd TR LS SR BBy St ol Tt s
a result of rlepracgerdjoianhhesudiP0D? FREHIEMeNd) oxphegtoups atddadao
destabilized JQ%Q: o] i Q.. 1hhe 44 QE o] i hans
(phosphat e i&%§¥ oFﬁgggﬁége?ﬁgﬁgﬂéggﬂhg?gh%dﬁﬁ??v%zn%ﬁ%xéégu oé%p
ani ons ( phosp¥rta |SEPHatBate X SN CIBGRAARNTLGR L Sa (pRefere ¥a

i ( phosphritan i Y& teh e £ramcph tiigalsa (phefweeewtgal
formation is gpgjadhtwhi ch -Fe-O Fe-O Fe- (cluster) has a noderate

size due to the.Presence of noderate hydro§%k,%rougs. [ 0049]
BEST MODE FOR CARRYING OUT “THE ENTIO

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



In a process for producing the present phosphorus 10 adsorbent,
ferrous iron is reacted with an oxidizing agent (sodium hypochlorite,
for exanple) to obtain ferric hydroxi de as descri bed bel ow. The
reaction schene for such a redox reaction is shown bel ow, wherein
ferric hydroxide is abbreviated as "Fe(OH) 3" for ease of 15
understanding. Fornula 1 [0050] 2Fe"" + NaClO0 + 514202Fe( OH) 3+ NaCl +
4H4 [0051] 20#moxPomn above, one nol e of 1thypochlorite reacts with two

nol es of ferro iron (in ot%gr mog one ml e of hﬁﬁoch%orite i's
equi val ent | nPEH P MRS RBPREP ot VE H9iFs 45 BRPTPPRUEhES T btess
for productid@ydﬁmxﬂﬁsaom@mtanysfar31¢rhyﬂﬁuxnﬂm kshedchhatet dnecH enr ous

iron may 25 ”é’Efeé’:{m ngh&é)@]ajgézdfe&eﬂc &8{‘%9? g;g][[(%]&uéel{cﬁe%yb%dding

reduci ng the anou g "agen .
equi val ent ancamstist sdde ter roasliutoen (2 fegwd ct hannone eemmepfially

hypochl orig e %x'rei‘lfaﬂﬁecak%‘?cr% h%r@l&é WA 1 of ‘?IJtOKé%th?E su&‘i £xa5y e)

as described bel ow. 30[ 0052] term such anor phous" or
"extrenmely hiBRPIRNAHYS BRGGIRESYE ﬁ@@%@ terest E%amﬁ}eﬁbmdé¥1cﬁmﬁfP&éﬂﬁon

using Ka ray of fll @eRR éctantwyrc@ssglp\@a%sl east reNere (0H),
noncrystalline halo pattern in the range of to 80 by 28 35 value

W th ho appar SHELEHyS el PRESEBAKESTS T g}mdrqzwégwmsoeﬁlsz%@&rrﬂeﬁe

peaks may be @bseimad hmsRaBier ¥shaltides Raledepat-bar nendepesndiig: Lt
starting naterlﬁgs ar the i e durin %ﬁ roduction, In sugh cases, the

crystal i He pdak $hiténs PFe? bEeF BT 141G A dEin R 8F BH: 5P BP0 5
val ue i n X-r ayhgowdédrevdirefindot asnfesrows Karanaywheh €hegsaas peesant

source nay an§J46§%¥%iékeﬁggglagse@{egy Q%LOEQQggnt ferric hydroxide
therefore includes ferrous ircn in ferric hydroxide in
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
vhosphate ions and the like while bonds are cleaved,
20 exhibiting remarkably high adsorptive power.
[(Co48]
The chemical structure of ferric hydroxide is unclear.
On the basis of experimentation results and the like,
howevexr, it has presumably the structure as described
25 below (the fexrric 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



inrelation to crystalline peaks for a corresponding crystalline
reference material (% X-ray diffraction intensity/reference
material). 1Specific % X-ray 10 diffraction intensity/reference
materials which may be used include those given by the formula bel ow
in accordance with ASTM (Anmerican Society for Testing and Materials)
D3906. The nunber of crystalline peaks used for cal cul ati on of

i nt egrat ed refdoegpdion intensities is 15 net particularly limted, but

is preferably_in the range of 1 to 8. Farmul a 0053] _(% X-ray
it Fracet on VEREREY RS BraRtot he: g T DRe FrYPaR) 298100
wherei n Sx repeesEiniacgh tiont-égr ated aedthectidn anibessi(pyosphatsanpls,

and SR r e n knt t f ti i ntensi f_a

ref erence mat ]g(?]it a%@@[egogk]@ ?953_[%%1?@6‘»}@210&%%% ﬁéggcﬁésegi%%%ndgl ent
is ferric hydipxpzighatfeerioogs - spaedess sacd ppevinphbby, cormzdfisedesi nce
Lhe produdli ool PEid AuTedeunten, sueh. Conslid enFel N3k  hELLMShas 2
speci es (ferrous hydroxide, for exanple) are 30 present. The content
of such ferroteceradd & 2ef dupotis byaresesrIceT of awRdapRrby edreryl
particul arly &igiged and usual ly 5% by weight or less, preferably
fromO.01 to 4% by weight and nore preferably fromO0.1 to 2% by

wei ght on thel®2%9k of dry weight (furnace-dried at 105C for 2 h). 35
Thedf errous SSeCiﬁﬁ aa@o'bg_ggi t@blyr@@hmﬁgﬁmed%&gggntmd ﬂsz
production and_su i_ngredi ents,my,, however,_ be renoved, by washi ng.
P0055] " Fult neraSTibTsn oS g oo bbb 1 R AL g b Gt o ALt
crystalline fagentc (podriaw Hepashlonitas fomrepdampdel etoi chtyih abadd cas
the active ingredient i resent, .ln such ses, _the anprphau

i ngredi ent covpr codte o3 BeEBFIbagoBetiliy, SR8 Beal iial B Tor, o,
more and evensweoh e pregfoer abbyt 1680 b siprwe) LEQo@056herein ferric

hydroxide is abbreviated as "Fe(OH):" for ease of
15 understanding.

Formula 1

{0050]
2Fe** + NaClO + S5H,0 — 2Fe(0QH); + 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 ferrocus 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
Ka 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



It is preferred that the present phosphorus adsorbent further
contains glycerin. Depending on the nethod of drying or aging
(extended storage), the ferric hydroxi de causes its OH groups
attached to irons of -Fe-O Fe-O Fe- 15 to be dehydrated and assunes a
stabl e condition through gromh of clusters or otherw se, possibly
decreasing its adsorptive power. Therefore, adm xing glycerin to
wetted ferricphygdpexi de makes it difficult; for dehydration of OH
groups to occur even when it gets dry so that a decrease 20 in

adsor ptive po@Eyshall ingraddls pajebenfbderertl iThewcsonryatadl ige yeakd n

i s preferably,20068ys VeI LRSS 9P 1he RASS Ak dhyciei ghke
(furnace-dried at 105C for 2 h). [0057] 25A process for producing the

phosphor us ad9e¥ BehtPEREBTdORg t B tfHctheatsefodERGi FFY$ je pea

described. Thenpéeseite PROERIGEUS 1 AdSHE bEMd SroBlalBedoPYR{ SEgp 1A)
adding to an aqueous solution of ferrous iron an oxidizing agent (an
aqueous hypochFors ¥ sy &RVAESr A3 ExGimATe USiRdaK%akB¥in®t | €425 han

t he equidval enanammwf bsfl‘furtdéef mh§ baus11lewed (1 aefierabhy Etggkobélé@ 5%
0.95 and nore,prefera romO0,4.t0 0.8)_.or (Step 1B) addi an

oxi di 31 ng agelt TeTPSHbGs TYBEERL SPF 1Ee R ditton PAFeSRAPRTES o an
aqueous sol ut copstodl fiete aesereoneai masechah @5 Araaweditabctisnr edox
potential may. in 27PCT18 range of #400 to 770 nV
(preferably i §$é§#%¥%£§é%rebggomggggﬁ%ﬁhv’gﬁﬁcﬁg%% br%f%?%bly in the
range of #*6004ibHfFOIN) latenshen/tSteperdje avdtiengads ahkahimay be
(preferably Sid )1 Qs t pH.may be 5

ﬁ;}&é& fﬂcchgdrek%'_hg)steoaé_égﬁ%fe@a 1@ P%ng 3

adjusted in e range ' . y I'n e range of 1.5
to 4.0 and noRecor@HErabIiEh ASTHe (Raggicat Sod ety $oB) TeFhenoraked of

Step | A or Stgep-dB And $@Re2 i$nd rmﬁrﬁ;t&mo-fl gkyéﬁé(fm%hpémp&%%us

adsor bents having hi gh adsorptive power cou hot be obtal ned. Each
10 condition §P¥IcHeCHESdrhed peresratedogiflectiop igtensifiegsis
sal ts whi ¢h gyt bearisiediliar1ihe i aguequsype®l 1 i;&"éf‘é&aﬁ:@?rQHStﬁé% &
not particulargy imted as long as they are water-soluble, exanples
of which may 4 } i@ Jde ferrous sulfate, ferrous chloride and ferrous
nitrate. Ferrposmsid fate is preferred because filtration of
precipitate ig ﬁ?fy' Further, the concentration of ferrous ions in
t he aqueous s P on of ferrous iron is preferably fromO0.05 to 2M

(% 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 ceonditions 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 oxr 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



20[ 0059] Next, oxidizing agents which nmay be used are not
particularly limted and are preferably hypochlorites. Exanpl es of
hypochl orites may i ncl ude sodi um hypochlorite and cal ci um

hypochl orite, sodium hypochlorite being 25 particularly preferred.
The concentration of a hypochlorite in an aqueous hypochlorite
solution is not particularly imted and comrercially avail abl e

sol utions w tfppg@peentrations of 5 to 10,56 are usable. [0060] 30Wen
Step | Ais adopted, the anpbunt of an oxidizing agent is to be |ess
than the equi PEPEREL g and Gucheingugdienis ithvan heyeyeus bel nehovedf
ferrous iron.pfhgs t of the oxidizing agent is preferably from
0.3 to 0.95 and nore preferably from0.4 to 0.8 in equivalence ratio
35 relative t&%¢®2) anbunt of the ferrous iron. FP0027PCT19 [0061]

ﬁl so, h\llvhe_nt St eloI %ﬁ&@gomh@dpra?eﬂs!gm@e ) dﬁ?seﬁtis(ﬁﬂeﬁﬂuﬂé)ystlzortxtain
ypochlorite solution, for exa i s.added to an aqueous sol ution
of ferrous®irBRFrALLdE §%ﬁ§ﬁﬁgBY§%8f1%?i§% %QQ@bﬁspS%QHPFQPSnﬁﬁr%kF
brought in theydengeiofast4be tetIve mvgredafmr akl priegehbe rmangeicef
+500 to 730 mV_and re %{ef rably iLn éhe raQ%ﬁ)of +600 %o 7Q§62%%:
It is preferred@thattThE Sd&rPEn 3P B+ G Ut BR*FEx PEF L FRP :
(an aqueous hypaudder inteeres piraetteoapl {05 0exanpie)e andlevandeots opw se

while stirri gps...1 d 1B may not necessarily be
i ndependent 2?%%%%8§§3Eﬁ§r %ﬁb@gggénts in which performng Step | A

results im pek®@F®i ng Step 1B and vice versa may be is included.

[0063] It is preferred that the present phosphorus adsorbent

further contains glycerin. Depending on the methed of
drying or aging (extended storage), the ferric hydroxide
causes its OH groups attached to irons of -Fe-0-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 13a)
adding to an aqueocus 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 moxre
preferably from 0.4 to 0.8) or (Step 1B) adding an
oxidizing agent (an aqueous hypochlorite golution, for
example} to an aqueous solution of ferrous lron in such a

35  manner that its redox potential may be brought in the



Next, after adding a predeterm ned anmount of 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 alkali wll be
performed. Alkalis are not particularly limted and preferably are
caustic al kalis. Exanples of caustic alkalis may include caustic soda
and caustic potassium caustic soda being preferred. In addition, the
concentr at i onfm@br7aor al kal i 25 (preferabl vg the concentration of a
caustic alkali) is fromO0.5 for exanple. Then, to the

sol ution to whifB%StPe +p“r%’d§t°er7r¥i°n@8 ARBRFR T 1 Y0sind itRen §2REENE L hbE0 0
been added (St6p7id\)m\0raridﬂa10‘ir@| pl-e@ardbDE el i adex Iﬁ@b@nbEaLSb\@sto 700

settl ed vmthln pCIfI nge { e aqueous._ al kal i
sol ution (pref& a?ﬂ‘@ %&@ ggcﬁég’r?g a&}é@a I(Qgﬁgﬁ}'a?%yaﬂded in
such a mannercalhnsntmtesllw—llrraynbeubhomgrhinnerr thetr argepdf mdySodé0 5.5

r ef er abl nge .of 1. d re refera in the
ﬁgnge of 2.0 gdﬁ id J%nrt%lugﬁapﬁ §59p$§‘te lre, %gﬁg%ﬁgﬁ% -
hydr oxi de wi | ram@omﬁ)llt & €0 4FP0BREPGT29 mrefiarcibiy uhetpeelsmge of
phosphorus adso t 006 T hgsphor
preferably |n§ddr5§'? o3r nE1[)f orﬁtlﬁe&g%%%e&fer%aeﬁdﬁ?’ QQ g\én}gdﬁé)dﬁ} t&%yl ng
is 5 preferably depgaizat.onlt fr@@@eﬂfymsavhowsaqdmmmg:s tharmdgh
whi ch dehydragign atc{s%?ﬁtfl%e%o@b&be&gla%é@qzﬁzc%%tgﬁr&%gs] Cﬂl%e g so

that phosphorus” adsor ptive power remal n urt her,
adni xi ng # ycePRM beTore L 1d e @561?1%5?@6?33@% ng can mninize a
decrease in phespdiorus adsorptive power. The anmount of glycerin added
is 20% or |ess (prefera%gx’ from3. to 7% .on the basis of dry weig

(furnace-dried at"ffSc f6rT5UR) SaThe i rhdiafYoPelBsﬁarﬁ%ﬂbegﬂ}{%ﬁ%
is not particsbhuitiod iofl tfedtrand isopreferd paattienl pkhad) ustt@ntasaand
before dryingl Aéxg%]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 ZM.

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 aqueous 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 agqueous 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.



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 problens, such as for patients with chronic renal failures and
artificial dialysis. Specific description will be nmade bel ow.

25[ 0067] First, when the present phosphorus adsorbent is used as
an agent for pmewecting, inproving or treating phosphorus-rel ated

di sorders (phgggagfus absorption inhibitor) for patients with chronic
renal failure 30 artificial dialysis, it is believed optinmm
that the agent iSAIédl(thnnsaepemBeﬁhCadﬁﬁEHﬁ<3ah00&&dmﬁah§yagent {an

adninistered f to 5 day,. dependi
condi ti ons of® laf%‘ﬂl?%snt Q%Oeéhgerggsig %%tlosne’\/efrcjlri fngnpﬁgi)]apsf 3&‘?%‘? e and
t he bl ood con@@n&qmﬂouﬁlaﬂlumhosphérﬁerréﬁb'mnﬂn iwhemchhe pamsentthat

ferric hydrox PQO27 j ent hr ic nal
failures g%d %?%I#%%#gﬁgg‘ Elgﬁsggghgg?%%?ﬁghaégrg%ﬁdé mﬁ?lggoﬁdﬂﬁﬁth
phosphat e i on&2t67¢ aF (mederphd gl Ubl Bhe rangshedpkane, toh?eh wi ldnde

excreted W t hy§tOQhre fH1RHI1§ACH] 9He0£aﬁ§'@ J@”do‘b RydrRYi (e, Wi tﬂ the

wat er - sol ubl e phosphate ions_ wl hi n one nlnu
Therefore, al PERECUXRY Gt ﬁﬁ@sﬁﬁﬁ%%l?%n%fﬁ%éﬂﬁ@@éoﬂhéﬁ ﬂﬁbﬂkﬁkﬁg

passes t hr oughgéhe ﬁarmlad de&h@shyﬂéclﬁ%riﬁ@ dAuthege Eewéxamﬁie)bqs
adsorbed by the_ir roxide to be excreted. In addition, when 10
the agent{s B33 I‘%‘%%Sﬁ ?Pé EdSFRTHIREti cal doses, it is unlikely
that iron iongomkzli ved fromthe substance according to the present
invention are absgrbed.in_the estive tract . 06 15The esent
phosphor us adsor % Sraf Sggu%gdg%¥ e %ﬂeﬁﬁﬁéggVag o 7P éﬁﬁ
preventing vamtqus chcsetanaesembbdnﬂuennfadalmtvmie»h(:@ssifwmph@sm‘épLnSA
i nt ake. Speci e i LS oraIIy t aken
;é V\@%gfbgslgé §§%{5 fHeaQ-{%f %tl S ﬁsrcon }fehg

along with foo €rages o maceut| ca n
phosphor U5, ph@gbhhxic acid produced in the

[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,



intestines will be adsorbed by the present substance. Thus, the
present preparation is extrenely effective in preventing
phosphorus-rel ated di sorders due to the intake of phosphates in | arge
gquantities. Doses are froml1l to 5 25 g a day, for exanple, depending
on the age and wei ght of a person and the kind and quantity of a food
or beverage to be taken or the like. The preparation nmay be added to
f oods and bevsmegesr or pharnaceuticals taobe orally taken into the
body (additive, for. exa be taken in 30 a physically
separat e for nPfSUP {ﬂ PF8F58§a PEFhos siSesbEnt69]

Producti on of [fs)phor us Adsorbent (Agent for Preventing, |nproving

PPO02IPCT2S | ARSI A BBERT O 10 RS v & SR BF FRRPSagin 4y
sol ution was Bolde df@ir dphal saswhoﬁehsndlrmglg rom88Rod faf dryinh Ms
aqueous fer =

equi val ent ra eé&%ﬁéﬁ&%&‘&g? ér:%‘?]eag(fr%?lﬁlgt %I t 8P @ oér%lol?gntl al
was 650 mv anﬁh¥¢ughxﬂhﬂﬂhoﬁehadrﬁéi@nfEwomIﬂh§eFR|@Ht bsndhis ereduced
stirring. Nexfyril: ' s%ogﬁaﬁaﬁh Je i85 EUE' Siotihdy, 1S

pH was stabili zed at 7 to obtain e phosphorus~adsor ent accordi ng
to the exanpl¥EMafe hgtat the end of the 10 reaction was 2.7 and the
r edox potentlmoms +584 nV. [0070] Conponent Analysis (1)

Quant i tatl ve Anal accordi ng to Fe Formation For the phosphorus

adsor bent*%bt ai n dlr e, 2MB1HIBARFIERSVE Dedrys sAWBRNDeRY GHiReE wi t h

respect to T- cEq;ld‘é E'%,n edimand keddcfease MRARhokphaluanddsMptiRans
nmetal ). For T- F%é Enous Chl%@% %_reductlag ﬁgta33|un1d|chronate
titrati on wassUSed f © e AR e NI L YT 1 EYSet R 120 T BhIGSSde
di ssol uti on- pt@sSnanlgi Erpanat eo20% ) i dir aflieobawds usedr{ obeight

nmeasur ement , { l_jzeC%ld,rlegegg ?5@5 ffdrl ezdngm d d| ssol ut| grpot assi um

di chr omat e t| I on was use neasurenent and
cal cul ati®ns mlemmd@la'@emdi hg 1ot tie Equderdy [LFEBtad and is

T- Fe- (MFe"’FeIS])e]ferQEﬁ.yr a$HELSpAr Sa PIRIZ &G g Begepkbd}% Ee_gﬁpl e No. 1

is a 25 paste-like p osphorus adsor bent and
freeze-dri ed HHEIhor us adsorbent. [0071] [Table 1]

Next, description will be made on uses and methods
for use of the present phosphorus adsorbent. The pxesent
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. 8pecific 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



Quantitative Analysis Results (unit: W% sanple T-Fe MFe Fe2+ Fe3+
No. 1 43.6 less than 0.1 0.5 43.1 No. 2 43.8 less than 0.1 1.0

FP0027PCT 21
patients with chronic renal failures and artificial
dialysis, the ferric hydroxide will bond with phosphate
ions to form water-insoluble iron phosphate, which will
be excreted with stool. The reaction of the ferric

5 hydroxide with the water-soluble phosphate ions will
complete within one minute. Therefore, almost 100 % of
phosphate ions produced when foodstuff passes through the
small intestine for two to three hours will be adsorbed
by the iron hydroxide to be excreted. In addition, when

10 the agent is orally administered in practical doses, it
is unlikely that iron ions 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 phogphorus 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)



42.7 30[0072] (2) Identification of Conpositional Phase by
X-ray Diffractonetry (XRD) FP0027PCT23 Equi prnent: Type RI NT-2200,

Ri gaku Cor poration Tube: Cu Vol tage-Current:40 kV-40 nmA Scan
Rate: 4/ mn 5Scan Range: 5 to 80 (28) X-ray diffraction
experiment was performed under the measurenment conditions above.
X-ray diffraction charts are shown in Figs. 1 to 4 and the results of
anal ysis are BumTeCT zed in Table 2. 10[ 0@Z3] [Table 2] X-ray

Dt enar ) S A S YRR hOBBEn PORREL SRS AT L ERE AP
solution was added dropwise while stirring to 800 ml of a
0.1 M agqueous ferrous sulfate sclution (amount added
dropwise = 29.8 g, equivalent ratio = 0.588) in such a
s manner that its redox potential was 650 mV and the
solution was left for three minutes while stirring. Next,
1N caustic soda was added to the solution until its pH
was stabilized at 2.7 to obtain the phosphorus adsorbent
according te the example. The pH at the end of the
10 reaction was 2.7 and the redox potential was +584 mV.
[0070]
Component Analysis
(1) Quantitative Analysis according to Fe Formation
For the phosphorus adsorbent obtained above,
15 gquantitative 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-poctassium
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 rFe** Fe’*
No. 1 43.6 less than 0.1 0.5 43.1
No. 2 42 .8 less than 0.1 1.0 42.7
30 [0072]

{2) Identification of Compositional Phase by X-ray
Diffractometry (XRD)



No. 2 Lepidocrocite y-FeOCH (+) (+) anorphous ingredient +++ +++

relative intensity: ++++ very high, +++ high, ++ noderate + |ow, (+)

very | ow, - undetectable 15[0074] Based on the analysis results,

| epi docrocite (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 the diffraction peaks 20 obtained in the

X-ray diffracrFiogatpcharts, eliciting extresely high anorphousness.

[ 0075] PhosphorusEAdsoQPtLon Test
gquipment:  Typ

€ RINT-2200, Rigaku Corporation

Tube: Cu

Voltage-~Current: 40 kV-40 mA

Scan Rate: 4°/min

5 Scan Range: 5° to 80° (28)

X-ray diffraction experiment was performed under the
measurement conditions above. X-ray diffraction charts
are shown in Figs. 1 to 4 and the results of analysis are

summarized in Table 2.

10 [0073]
[Table 2]
X-ray Diffraction Results
compositional phase/sample name relative intensity
No. 1 No. 2
Lepidocrocite y-FeOQCH {+) {+)
amorphous ingredient +++ 4+

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 Adscrption 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



For determ ning phosphorus absorptive power, 20 m of 25 an ammoni um
phosphate solution (5.9 g P/1) were added to 0.5 g (dry wei ght) of

t he phosphorus adsorbent according to the exanple and the solution
was | eft for 24 hours with occasional shaking. The solution was then
filtrated and the concentrati on of phosphorus in the filtrate was 30
determ ned and cal cul ated. For conparison, adsorptive power was al so
tested in a SFRIA7ACT procedure for ferriczhydroxide produced by
rapidly stirrin 1M FPOO 7PCT24 _a QuSs Fe

sol ution in su%%eéﬁag%ﬁgL Fﬁa?gl 3 % em8P88 ?% %%%Igﬁﬁﬁg'of
7.5t0 8.0 anuehwxbught|uﬂ0¢h@xmdagecoﬁn%rilwﬂ QJWOGM@thyﬁrodaCEmbn

In Table 53 [oOTe] fmsre g BECRIE eI T hef SR uiTe 4
product (hydrefsterere d)Mdd:@)lelﬁosprm e sad$er ptt‘ﬁveulpm%lzqcs&rgﬂle@le

5 3.
[0076]
[Table 3]
Example ferric commercial preduct
hydroxide | (hydrous iron oxide)
phosphorus !
adsorptive 156 g/kg 56 g/kg 14.8 g/kg
power
[0077]
Example of Addition of Glycerin, etc.
10 Glycerin, ethancl 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/kyg 123 g/kg
power
[0073]

Test Example 1 (Test for Confirming Action of
2¢ Reducing Blood Concentration of Phosphorus Using Rats)
Groups each consisting of three male SD rats (eight
weeks old) 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



56 g/ kg 14.8 g/kg [0077] Exanple of Addition of dycerin, etc.
10d ycerin, ethanol and skimed mlk were added to the 70% hydr ous
phosphor us 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 is summarized in Table 4. [0078] [Table 4] hydrous
freeze- dri edFBB027§CTYceri n added, freeze-@ki ed 5% Et OH added,
freeze-dried administration (Day 8) to determine blood concentrations
of phosphorus. The group with a feed not containing the
present phosphorus adsorbent was designated as Contrel
and the groups with feeds containing 1%, 3% and 5% of the
5 present phosphorus adsorbent were designated respectively
as Phosphorus Adsorbent 1%, Phosphorus Adsorbent 3% and
Phosphorus Adsorbent 5% in the drawing (Fig. 5). Also, a
significant difference in phosphorus concentration from
Control at each time point was indicated 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 agueous 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 helow. 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



5% ski mred m | k added, freeze-dried phosphorus adsorptive power 156
g/ kg 102 g/ kg 130 g/ kg 117 g/ kg 123 g/ kg [0079] Test Exanple 1 (Test
for Confirmng Action of 20 Reducing Bl ood Concentration of
Phosphorus Usi ng Rats) Groups each consisting of three male SD
rats (eight weeks old) were bred for a week by dietary adm nistration
of a feed to which the present phosphorus adsorbent (agent for
preventi ng, iFPﬁﬁ?é'WThQ or treati ng phosph&fus- 25 rel ated disorders)

was added. Bl g t at t wo
days after the adm ni strat ?BBEGi tlsl&?our I%téts?%af ltglrg i%@g e
admi ni strat i oRMERLy asésomlv@dsWénaaéy‘éh%lflveghqméther@GyP@q%ble

adm ni strati ?;ﬁh&%yoﬁ)s tc%n‘é%h%&&\:ﬂénm 04 EARC M ahbane QEisorbed
phosphor us. rou th a not containing the present

phosphor us ad$d% beﬁpe\/\é’éoﬁéél %na%réd:%‘s tedder 6FP§ﬁ8eWﬁ% YrifFs wisdme

f eeds contai ndngualdéer F1amd SUnaf whber Sidesante @h@%ph@fug ags@chent
were designated res ectlvel gi Phosg orus Adsor bent 10/?1 htgs hor us

Adsor bent 3% &g Ij'f‘FEtseﬁh SLRGL6r BEATPBIEYS (5 SFPakPng PP

Al so, a signiths&iants didtf enaee&esbmuph@smwgascmmentfbahdomnfpmeins.
Control at eafgoéi']rre poi nt was indicated by ** (P<0.01).

[Table 5]
added watex- amount of P tetal P,
water- soluble eliminated by | ppm
soluble | P, ppm P adsorbent
P, ppm
1 | test seolution - 22.8 - 155.6
2 | test solution + P - 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
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 bloocd concentraticn of

phosphorus using rats).



10[ 0080) Test Exanple 2 (Small Intestine Fluid and Phosphorus
Adsorption Test in Small Intestine System In order to simulate
the conposition of the enteral fluid with the conposition of a test
solution, 187 g/ 700 15 m of an aqueous solution of an enteral
nutrition Elental (AJINOMOTO PHARVA Co., Ltd.) was mxed with 1 L of"
Ri nger solution adjusted to pH 7.2 as smal | intestine fluid nodel
to provide a test solution. To 100 ml " of the test solution, 0.178 g
(dry weight) of the phosphorus 20 agfﬂfﬁgnt (oral preparation) of the
exanpl e was added and the concentration of water-soluble P in the
system was determ ned. Also, for conparison, simlar determ nations
werehrrade for rxases wigeheutsdrhepphasphieigys ﬁ@fﬁ_&vvb@gt dTestsatdimnda?) .
Further, sjiJm t j [ re 25. r,_ca wher. .
wnt o1 - sol (e Bz e, SLTLOAL AN ELE O (R e inE P i SR oi e
assunpt i o2 HtoGUIEES: YRART apeihtcHIdidigan hptia ferQm epegles 1s
gut rijt i4;)n Iyr\@asséiitgelszhedem tiﬂ@ fdtrest il‘fj@&bx]ﬁ.@eh be pﬁsduc&dow eddidgst s
an : er a QwWn _in e OW. . e.seen
Fromthe (SDEE SPReCha: s RoineE Bieeie i aren by 383l
phosphor usAtad@®Pwint L¢eF aFhgn ephe acABhYabert amewnt ¢hr e qhantrey of
aflpli tionalimai %.ErdSQhQE @dnﬁ’iﬂ@sazﬁ%d.&@,lié ha gﬂmﬂn& rﬂﬁrirwgoiﬂaﬁl’!ﬂﬁs pH )
el i m nat ed, by,_,t_ he pr p Or us or bent r.al, r tLen
i ncr easedqa%)nthoet ﬁeg% '\%/o%reggle ?%%BP%‘\!’A%rm% Zbé Ii%d’f%’%&ﬂ’g %gegggé u%fe
phosphor ust coi#@eht Pati on, the | ess the anount adsorbed was and the
hi gher the water-sol ubl e phosphorus concentration, the nore the

amount adsor bed was. %Fg "tatal R Jdn.the table represents q.taotal
. t
value 5 of watér-5ol afre ang .waEf gr"-?ﬁ%&?ﬂbﬁ%ﬁ%@’spﬁor us. A0, %g he
"wat er - i n§8¥¥ﬂﬂh@rbﬁo%?%RﬁQﬂ§le@F@?§rt%ﬁ%ﬂhb§ﬁﬁ6ﬁa§stﬁﬁﬁrﬁcshﬁéFOX1de
wat er - sol ¥ grosiuehd asnddatsddldnidi tRoAs etist 4 0% ousTapkeidd is
present, wherein the ferric hydroxide is produced by adding
an oxidizing agent to an aguecus solution of ferrous irom
in such a manner that its redox potential may be brought in
the range of +40 0 to 770 mV and then adding an alkali in
such a mamner that its pH at the end of the reaction may be

adjusted in the range of 1.5 to 5.5.

3. An agent for preventing, Iimproving or treating a
phosphorus-related disorder, which contains ferric hydroxide
as produced under such conditions that a ferrous speclies 1is
present, wherein the ferric hydroxide is produced by adding
to an aqueocus solution of ferrous iron an oxidizing agent in
an amount less than the egquivalent amount of the ferrous
iron in such a manner that its redox potential wmay 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.



added water- soluble P, PPmwater- soluble P, ppm anount of P
elimnated by P adsorbent total P, ppm 1 test solution 29.8 155.6 2
test solution + P adsorbent 21.1 8.7 155.6 3
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4. The agent for preventing, improving or treating a
phosphorus-related disorder according to any one of Claims 1
to 3, wherein the oxidizing agent is a hypochlorite.

5. The agent for preventing, improving or treating a
phosphorus-related disorder according to any one of Claims 1

to 4, further including glycerin.

6. A process for producing an agent for preventing,
improving or treating a phosphorus-related disorder, the
agent containing ferric hydroxide, which comprises the steps
of adding to an agqueocus solution of ferrous iron an-
oxidizing agent in an amount less than the eqﬁivalent amount
of the ferrous iron and then adding an alkall in such a
manner that its pH may be adjusted in the range of 1.5 to
5.5.

7. A process for producing an agent for preventing,
improving or treating a phosphorus-related disorder, the
agent containing ferric 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 1.5 to 5.5.

8. A process for producing an agent for preventing,
improving or treating a phosphorus-related disorder, the
agent containing ferric hydroxide, which comprises the steps
of adding to an agqueous solution of ferrcus diron 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



test solution + added water-soluble P 155.6 185.4 311.2 4 test
solution + added water-soluble P + P adsorbent 155.6 83.7 102.7 311.2
10 BRI EF DESCRI PTI ON OF THE DRAW NGS Fig. 1 is a chart
illustrating X-ray diffraction for Sanple No. 1; Fig. 2is a

chart illustrating X-ray diffraction for Sanple No. 1; 15Fig. 3 is a
chart illustrating X-ray diffraction £9r Sampl e No. 2; Fig. 4is
a chart illustrating X-ray diffraction for Sanple No. 2; and

Fig. 5 sho h e Test. Exa Ie 1 actl 0 0s

adsor bent gﬁeﬁ ?éﬁé %ﬁoggﬁgﬁhééhf?% i 6h n'ef]{os g g Epngg

adjusted 1n the range of 1.5 to 5. 5

9,
wherein the oxidizing agent is a hypochlorite.

The process according to any one of Claims 6 to 8,

10. The preocess according to any one of Claims 6 to 9,
wherein the ferric hydroxide is amorphous.

11. The process according to any one of Claims 6 to 10,
further including the step of adding glycerin.

12, The process according to any one of Claims 6 to 11,
further including the step of dehydration, freezedrving oxr

spray-drying.

13. The process according to Claim 12, 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.

14.
wherein the disorder is hyperphosphatemia.

The process according to any one of Claims 6 to 13,

15. An oral preparation for adsorbing phosphate ions in
which

ferrie hydroxide as produced under such conditions that a

foods and beverages or pharmaceuticals, contains

ferrous species is present, wherein the ferric hydroxide is

produced by adding to an agueous solution of ferrous iron an

oxidizing agent in an
¢f the ferrous iron
PH
adjusted in the range

manner that its

le.

foods and beverages

amourntt less than the eguivalent amount
and then adding an alkali in such a
at the end of the reaction may be
of 1.5 to 5.5.

An oral preparation for adsorbing phosphate ions in

or pharmaceuticals, which contains



27 CLAI M5 1. An agent for preventing, inproving or treating a
phosphorus-rel ated di sorder, which contains ferric hydroxide as
produced under such conditions that a ferrous species is present,
wherein the ferric hydroxide is produced by adding to an agueous
solution of ferrous iron an oxidizing agent in an amount |ess than
the equival ent amount of the ferrous Lgon and then adding an al kali
in such a manner that its pH at the end of the reacti on may be

adj usted i fo 1.5t

preventi ng,E %gr%f o@?&eo}%‘rdﬁ ragsatll9 édéceahous? eor us- reI at%r;%l &,Bég 5hat @
whi ch cont ﬁiﬂﬁ%o%r%ne@lwdﬁaxpa@sa%tfpr‘&ﬁr@é& Gheefesrin BHmHidends
that a ferpoodusqedyeadisngraseentidivhagesdedthad anr aqllagﬁkﬁ %ldﬁ.lbﬁ

produced by add}pg, an; 3%10'11% 5'1? ggn%taﬁgera%k?aacue 3/"0% feial
ferrous iron in such a nmann S edox poten e brought
in the ran®& oPe+4Fogghb F’PO e arRghedt addPhg tan E%a‘?“( PRds fBRNa
manner thaédcilirﬁ‘grﬁﬂ alikthe endsedh tdheandreret i:ﬁatnnysb@awh uHee@nidnokhe

range of l.p. 0.0, 9490n may Cf'icﬁlus%% ”inf%l e RlBGE %Jal J 51 {DrO¥i ng or

treating a p%ospahorus reY sor ferrlc

hydr oxi de as produced under such conditions that a ferrous species is
present, wherein tdre ckanr beeﬁaﬂamrdefdrs apkodpces Phossitiveg ibasain
agueous soLutd.on Qf fﬁéir&t‘as éfsf r Réﬂé&éd&%&%m \‘»ﬁ 1 0 AL %ess
t han the equi val ént 5 f@rrous iron in a nEnner t

its redox ftrEft i rrdheeyide asr cﬁlij'—‘r@t‘lcleﬁ Rder aﬁ@éhopoﬂd@l)l@%s 77EmAaand
then addi ngesvowdl lepkied Ssichresdnnemeicah the perhdic theirerddef i&he

reaction r%.yoéﬁ%e%.db S&&cﬁ’lﬁ% ttoh%.nr gaggou% s]bl%ttlgﬁxo'b? fe1218ous :Lroﬁ ar-lr he

agent for eventin I horlis-Telated
di sorder #eEicHdiRg Fﬁe’a%yllbr?él @fﬂoep'al hess] g nﬁ%h@‘i’éﬁﬁ%% GRPEREI ng
agent i s ahypoehl pettcis iroh. e sagentaf akarfied@venhatg,itdsprodbding

or treati ’}93% Q?Qipﬂ%[r | nckﬁicg}qii{jc %S%ger:aggec%w&g Q:oa%ooﬂﬁ 9ha

Clains 1 urt cerin

pr oduci ng BETageidingoanpedient hg SPﬁbr 8vIAGRSF F]ﬁ@‘ét%ﬁ@ B at the
phosphor usernéelctt athedireardeon hite BgendjarRidaiin ngel eahbe BYdLOXI tie,
whi ch conpy d;‘ses the steps of adding to an aqueous solution of ferrous
iron an oxidizing agent in an anount |ess than the equival ent anmount
of the ferrous iron and then adding an alkali in such a manner that
its pH may be1ad] gaéedral phepamitgenobtcdobdimy Sd.any one £ AlpimEess
for produ a e Vi pg i a
phosphor ungPgloat@gd sorg{erﬁ)1 %gg%g%tlgc ls.jgi %lgnaéo#%égrﬁq%tokggreéxi de,
whi ch conprises the steps of adding an oxidizing agent to an aqueous
solution of feerowBei ol ipreintatdonpasesrdiial td snvedos pat ebilmd
may be brqught hg tﬂgrgrperlgqngﬁua49% %qqnm/ and then addi ng an
alkali in’'such a fanner that it € adjusted in the range of
1.5 to 5.5. 8. A process for produci ng an agent for preventing,
i nproving or bpeatd ngracgdospber yrrodebahed a6l sarader préperagent for
cont al i NQ,JL8Lbl fig Y Bhkbife WL GRs COIRY | 28534 heaﬁaepﬁe%rfggecg NGt 0
an aqueous solution rrous 1ron an oxidizing a I'n an_anount

| ess t han PPREMBGERVATRR, andthft of PXIRAPELPBuUs CPBRALALIRIICh BeFaither
that its nmedenxpaéentliiah maypbesds opightstiepst b addgey alo aﬁoaqﬁ@oago
nv and 2 ddi-n kal su at; jts p

adj ust ed %’ntlpggo?aglf s fﬂé %I]og %n &aéﬁgmhe S‘%tgcels#s %%:C%P ng to
any one ofle€Rathan6-% e@',ulméf-‘éii netpiEtofdi-Be nfeagHt lirengand then
hypocthﬁr ldfd@ing an 181kdhe ﬂlhOCQtﬁcﬂ‘l aQCQﬁaehﬂtﬁc t ehany igre d Hﬂa@l e 6
to 9 er rnj c X a phous. 11. The process
accordi ng at%éﬂg%go%g l{) (E}ylg OE fo rgDt%rther including the step of
addi ng gl ycerin.



12. The process according to any one of Clains 6 to 11, further
including the step of dehydration, freezedrying or spray-drying.

13. The process according to Caim 12, wherein, after the step for pH
adj ustment, the step of adding glycerin is perforned before, during
or after the step of dehydration, freeze-drying or spray-drying.

14. The process according to any one d Cains 6 to 13, wherein the
di sorder is hyperphosphatem a. 15. An oral preparation for
adsor bi ng phosphat & iprsess fiopdspardudiager agesrel phrapFaesuencdlos,

whi ch cont ghfis 8l | Cpﬂ‘tyﬁh@&'ede iisPr Qduced dipders puch,&rNAGELONS -
that a ferrous ‘%ﬁfles i S zent wherein the ferric, hydroxide is

produced DYRFTAIRHE2AR aq EBGs sEFGPREACHIN f er PRSI an Lorric
oxi di zi ng géraxide  awbdrbugbmpessed here tdtepeqoifvabéitg aam uertidifzinge

ferrous irgn.andibhen a&'&&é@a@”s@ix‘f@;dm '6‘f S‘f%?r@uga'l%{a tﬂ?t sh&l% QH
at the end of the reacti on

é 4ﬁ£ia inthe ra

5.5. marge A F G Ea i 5y EFEP tP%‘PFIT d&8r BPn§T PSS 'ngaH é:l}eoﬁénﬁﬁ

f oods and bEverEges GFOphdramt gltenc abdingharc mldeitainssu@) 4 eranner
hydr oxi de ﬁ%norquu QdndpdeE SUGHANdLt iQDS- DAl o2 fesrouss species is
present, erefh t%@ Pe?rlc hydréklde IS %?%duceg by adding an
oxi di zi ng agent to an aqueous solution of ferrous iron in such a
manner that it reﬂoxupnbeat|ﬁdrrmmbduzﬂmgoughtoraltmeepamgelmm £400
to 770 mV and,th acﬁﬁw@h@eeal l&ehg | BpSUGRASTRARA  (AkrblSs PHoR!

t he end of the reactlo % %#sted in the range of 1
17. An or FPTEFEMAEFBAS héﬂ%o? Hﬁ}ﬁﬁﬁo§ﬁﬁa?§epﬁn§flﬁdﬁéﬁﬂstanﬁn
bever ages aquqﬁuﬂ'nﬁﬂeumxmmuaf fighirohscdmbai as feeridieihydagmnideinsan

produced upgden, SUGHR C QR i 't%s el;ﬁétra@ai@férﬁ&ﬁltsrlﬁc'iﬁa% '&r%%%e%on
wherein the ferric hydroxide is, produced @ﬁ%epﬁllng to _an ueous

sol ution of® f¥Fods "BPBRT ahPB%i HF S i HRFRy ah ROt H ughEn 3R

t he equi vatlentrammeuntt of4thetderTousVi rod ithesuelddangaanerlkhai itbs
redox pot entdiala MvnRe: Bnauoht d Rt hgy H0Bfust480 110 420 aNgands

t hen addin an aIkaI| In such a manner that 1'ts pH at the end of the
reaction e d usted in the range of 1.5 to 5.5. 18. The

or al preparatlon according to any one of Clainms 15 to 17, wherein the

oxi di zi ng age@g | #h8 DYPOS Ydd@ding to]éh The 8E3b1£ﬁﬁ9%ﬁﬁE5052
accordi ng an)élr Be of , Jains 15 to furtgﬁr i.ncl uding glycerin.

20. A proc Bodtt *ﬁfqg1q§F8F b?ébéngF orSFeadsor bi ng

phosphate ions in foods and beverages or
phar maceuti caly,, t&ﬁer 9@&@45 QeRREELY! AITEIY Inehydr exddes Mhiceh

conprises the s S, t o, an agueous solutjon of ferrous iron
an oxi di zi fg ﬁgﬁ? iR Eﬁﬁd%B%ﬁF P¥g§agH§haﬁh€m@68 P4fent anmount of

the ferrous iron and then adding an alkali in such a manner that its
pH may be adl ySt eghb NptheedANLe Ofidey Std Cénl;__’\f one 3% claimho AoPERCESS

for produ an ora aration fo or hosphate ions in

f oods and @Fﬁgéﬁcg?gﬁﬁgﬂﬁﬁhéﬁﬁpca£ 45%ﬁ§' B%FEFFBncontalnlngferrlc
hydr oxi de, which conprises the steps of addi ng an oxidi zi ng agent to
an aqueous Sob%t'9He0$r$£€§én£%cb&99n§”t§ dnaBpRes:  Hind éot%orggox
potentlaljgﬁ% be broggg he rang é%$to 770, mvV aglF t hen
addi ng an EF MRCLEERnE ﬁn@Fe?hQF 9F§Y TR b F RS E YT n°F he
range of Ilsgratyodbsydng. 22. A process for producing an oral
preparation for adsorbing phosphate ions in foods and beverages or
pharnaceutlcals whi ch conprises the steps of adding to an aqueous

sol ution of f&rrodde MIRESS0aFOFFNEY agenClrAMar bandtistet-Bss 2Ehgh
t he equi vallentstapofiotr @l tHdgubenents thonstigp sathaddimgnrdlycehad iss

redox pot ou
t hen agdl ?btzlaf?flrgl FQ@?%ésugﬁhﬁ%annerftta%getﬁ sStp%Oréaé; %e ggyﬁgglgd in

t he range ef95 dgyiBg 5o spraysdry¥R@- process according to any one of



25. The process according to any one of Clains 20 to 24, further

i ncluding the step of adding glycerin. 26. The process according
to any one of Clains 20 to 25, further including the step of
dehydration, freezedrying or spray-drying. 27. The process

according to Caim 26, wherein, after the step for pH adjustnent, the
step of adding glycerin is performed pefore, during or after the step
of dehydration, freeze-drying or spray-drying. 32 28. The
process according to any one of Clains 20 to 27, wherein the oral
preparation is a food and beverage additive, food and beverage

adj uvant, phardfacdtii BAPCeRRIiAGoPE BRI phar It S o4l Chufuvah o 27,

wherein the oral preparation is a foed and beverage
additive, food and ©beverage adjuvant, pharmaceutical

additive or pharmaceutical adjuvant.



