1 Title of the Invention: Agent for Treating U cer Technical Field: 5
[0001] This invention relates to an agent for treating ulcer containing a
.particulate conposite hydrotalcite as, an effective conponent. Nbre
particularly, the invention relates to a novel agent for treating ulcer
using a zinc-containing particulate 10 conposite hydrotalcite as an effective
conponent that has an excellent effect for treating the ulcer. Background
Art: [0002] 15 Agents for treating ulcer have | ong been studied, and a
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Background Art:
[0002]

15 Agents for treating ulcer have long been studied, and a
numerous kinds of products have been developed. Peptic ulcer
is caused by a high acidity of acid in the stomach, accelerated
excitation of autonomic nerve, interruption in blood
circulation in the walls of the stomach, stress, etc. As the

20 anti-ulcerating agents, there have been used a mucous
membrane-protecting agent and an aggressive factor inhibitor
for inhibiting the secretion of acid in the stomach, such as
H, blocker and proton pump inhibitor. As the modern
anti-ulcerating agents, there have been known an H; blocker

25 containing decreased numbers of granules and a proton pump
inhibitor that inhibits the formation of granular super-oxide
(non-patent document 1). In recent years, further, attention
has been given to the wound-healing action of zinc (Zn), and
an agent for treating the ulcer has been developed by blending

30 an organic material with zinc (Zn). For example, there have
been developed a histamine H; acceptor by utilizing such a
feature that a complex of zinc (Zn) can be easily incorporated,
as well as a cimetidine/zinc complex obtained by blending the
cimetidine of an antagonist with zinc (patent document 1).

35 Most of these agents for treating the ulcer are organic



materials which may affect the safety of the human bodies. As the inorganic
agent for treating the ulcer, there have been used synthetic particul ate
.hydrotal cites which are gastric ant?cids (patent docunment 2 and patent
docunent 3) . It has been 5 said that the synthetic particulate hydrotal cites
are ideal nedicinal gastric antacids. The synthetic particulate hydrotalcite
that is a gastric antacid is also effective as an agent for treating the
ulcer, and its preparation nmethod has been disclosed in U S. patent 10
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an obje e présent invention 35 to de an I nproved particul ate
conposi fermytla oMaéXli+(©H) 16CO3 * 4H,0. When used as the agent for

treating the ulcer, however, the conventional particulate
hydrotalcite must be internally used for extended periods of
15 time often causing damage to the mucous membrane of the internal
walls of the stomach.
[Non-patent document 1] Digestive Diseases and Sciences,
Vol. 45, No. 9, pp. 1786-1791
{September, 2000)
20 [Patent document 1] JP-A-6-49035
[Patent document 2] JP-B-46-2280
[Patent document 3] JP-B-50-30039
[Patent document 4] U.S. Patent No. 3539306
[Patent document 5] U.S. Patent No. 3650704 .
25 Disclosure of the Invention:
Problems to be Solved by the Invention:
[0003]
The particulate hydrotalcite serves as an excellent agent
for treating the ulcer but must be internally used for extended
30 periods of time often causing damage to the mucous membrane of
the internal walls of stomach after internally used for extended
‘periods of time. Therefore, a further improvement is desired
from the standpoint of protecting the internal walls of the
stomach. It is therefore an object of the present invention

35 to provide an improved particulate composite hydrotalcite



3 effective for use as an agent for treating ulcer having excellent effect
for treating the ulcer when internally used even for short periods of tine
-wi t hout danmmagi ng the nucous nenbrangsof the internal walls of the stomach. 5
Means for Solving the Problens: [0004] The present inventors have forwarded
the study to inprove the particulate hydrotalcite in an attenpt to achi eve
the above 10 object. As a result, the inventors have discovered that a
particul ate conposite hydrotalcite conprising the particulate hydrotalcite

whi ch citfadis vd Mo 4ive ids anyigertBidr alYbathald fldey k?a'@ﬂﬂ;?] as a solid
solution exhibits excellent action for treating the ulcer w thout damaging
t he nucs¥satdmtasd fsctiforhErpatépdatnfanlicebivaee REpERMLIKAAEEY, it was
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si de ef megbyane e@fmpdreedntenniyd saMentafondle sgg@madh for treating the ul cer.
20 The particul ate conposite hydrotalcite of the invention contains zinc in
a predeterm ned amount as a solid solution. The particul ate conposite

hydr ot alMsiang ifora Sedfiaand-hien Rggbdiemszi nc is substituted for part of
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Stress'particularamountasasolidsolutionexhibitsexcellentaction

for treating the ulcer without damaging the mucous membrane of

15 the internal walls of the stomach. Namely, it was discovered
that there can be provided a particulate composite hydrotalcite
which is an agent for treating the ulcer offering immediate
effect without side effects as compared to the conventional
agents for treating the ulcer.

20 The particulate composite hydrotalcite of the invention
contains zinc in a predetermined amount as a solid solution.
The particulate composite hydrotalcite is a compound in which
zinc is substituted for part of magnesium in the conventional
particulate hydrotalcite that does not contain zinc. Due to

25 zinc contained as a solid solution, the particulate composite
hydrotalcite achieves the effect for treating the ulcer. This
fact will become obviocus from Comparative Examples described
later. In Comparative Examples described later, the
particulate hydrotalcite (MggAl;(OH)i¢ * CO3* 4H,0) without

30 containing zinc was blended with zinc oxide (Zn0), and was
orally administered. However, the therapeutic effect due to
the zinc oxide (ZnO) was not virtually recognized.

In the case of the stomach ulcer due to excess of stress,

the zinec (Zn) concentration in the blood decreases due to stress.

35 This is because a protein called metallothioneine is formed in



35 This is because a protein called netallothioneine is fornmed in 4 |arge
amounts in the liver due to stress using, however, zinc in |large anounts.

. Therefore, zinc (Zn) in the bl ood coulects in the liver, and the zinc
concentration in the bl ood decreases * and cannot be sufficiently supplied to
the stomach. This 5 results in a decrease in the concentration of zinc in the
bl ood that suppresses the occurrence of ulcer. It is considered that the
particul ate conposite hydrotalcite of the invention that is internally used
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the healing of the ulcer.
15 [0005]

The particulate composite hydrotalcite of the invention,
further, works to supply zinc which is one of the minerals
essential for the humanbody. 2Zincwhich is one of the essential
minerals tends to become in short supply in recent years.

20 Shortege of zinc decreases the sense of taste or immunity.
In the case of pregnant women, in particular, zinc in the body
migrates to the fetus, causing the shortage of zinc and
decreased immunity. It has alsobeenreportedthat the shortage
of zinc induces depression. If a baby is born lacking zinc,

25 brain waves of a depressive state are often observed from the
baby, and it has now been learned that proteins for forming brain
cells are not synthesized, adversely affecting the learning and
memorizing abilities. Anemia due to zinc deficiency has also
been reported. There is also a report that about 48% of anemic

30 women were suffering from the zinc deficiency.

A very small amount of zinc that is liable to be in short
supply in the human body can be provided by a particulate
composite hydrotalcite obtained by solidly dissolving zinc in
the particulate hydrotalcite. It can, therefore, be said that

35 the particulate composite hydrotalcite of the invention is a



the particulate hydrotalcite. It can, therefore, be said that 35 the
particul ate conposite hydrotalcite of the invention is a 5 novel agent for
.treating the ulcer having both the effect for treating the peptic ulcer and
the effect for supplying zinc. [000 Nanely, the present inventors have

di scovered that the 5 particulate conposite hydrotalcite obtained by solidly
di ssolving a very small amount of zinc ions, which are relatively

i nexpensive and non-toxic or relatively lowy toxic, in the particulate
hydr ot al gl & ag%n\tensxsre&ea&me {Re tyRad 4 iy it} b%tt(Plr@ﬁlé geggcrapgdrl s al so
effective in supplying zinc (Zn) 10 as a m_ner have thus arrived at

the preserRatif@mhoPePticcsigergand the Bf@géﬁt fPﬁvé‘F\PPlenﬂhéiéCare
provi dedioddey fol l owing agent for treating ulcer and the use thereof. (1) An

agent for trea ing ulcer containing a particulate conposite hydrotalcite
represent ed bWat"WngroltthWPﬁgsﬁBﬂlnﬂlPHGOIPI s1Bays ﬁhSQPVééﬁﬁvﬁhéﬁn’ébﬁent
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condl t i dhs:";SQJOngl8 Very Mall @mowta of Zine <dns OECl) Srex 1. (2) The
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The auent (o Aed00 W cRne g ASRY DRYabeiAT) EREYE A0SR AT LR
descri bethe Eql)owahrayeagent for treating ulcer and the use thereof.
(1) An agent for treating ulcer containing a particulate
composite hydrotalcite represented by the following formula (1)
15 as an effective component,
(MgaZnp) 1-xAly (OH) 2 (A"") x/n * mH0 ~-== (1)
wherein A"™ is COs2", S04 or C17, n is 1 or 2, and

X, a, b and m are values that satisfy the following

conditions,
20 0.18 = x = 0.4, 0.1 £ a<1, 0<b =0.5,0=nm<
1.
(2) The agent for treating ulcer as described in (1) above,

wherein A®™ in the formula (1) is CO;%” or S0,%".

(3) The agent for treating ulcer as described in (1) above,
25 wherein A" in the formula (1) is CO32"

(4) The agent for treating ulcer as described in (1) above,

wherein x in the formula (1) satisfies 0.2 = x = 0.35.

(5) The agent for treating ulcer as described in (1) above,
wherein b in the formula (1) satisfies 0.0005 = b = 0.2.
30 (6) The agent for treating ulcer as described in (1) above,
wherein b in the formula (1) satisfies 0.005 = b = 0.1.
(7) The agent for treating ulcer as described in (1) above,

wherein a in the formula (1) satisfies 0.2 = a = 0.9,
(8) The agent for treating ulcer as described in (1) above

35 for treating the peptic ulcer in mammals.



wherein a in the formula (1) satisfies 0.2 5 a 5 0.9. (8) The agent for
treating ul cer as described in (1) above 35 for treating the peptic ulcer in
.mammals. 6 (9) The agent for treathg ul cer as described in (1) above for
treating the peptic ulcer in humans. (10) The agent for treating ulcer as
described in (1) above for treating the stomach ulcer or the duodenal ulcer
in humans. 5 (11) Use of the particulate conposite hydrotalcite as descri bed
in (1) above for treating the ulcer. (12) The agent for treating ulcer as
descri beg)i n Che agane fbh @réﬁfﬂhéh@lcé@”a@%@é@flh{e@dﬁ‘l N Bf ed8&ve (13) A
tablet for treating ulcer containing the particulate 10 conposite

hydr ot alf@t & reatddse Ghse PaRt icL U 1Qsd d e IWRNS f ecti ve conponent. (14) A

granul ar(jggentrher a@eiﬂtneogreﬂaheingg@n&efoglé aasPeibde ipafiy cabeye conposite
hydrotaIC|te as described in g as an effective conponent. 15 (15) A

siurry d@entrestipgddie s§ompEsruLeRr ARy durdenmt UlCeIrait TEMRS t e
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I C
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(14) A granular agent or a fine granular agent containing the
particulate composite hydrotalcite as described in (1) above
as an effective component.

15 {15) A slurry agent for treating ulcer containing the
particulate composite hydrotalcite as described in (1) above
as an effective component.

(16) A zinc-supplying agent containing the particulate
composite hydrotalcite as described in (1) above as an effective

20 component.

(17) A method of treating peptic ulcer by orally administering
an effective amount of the particulate composite hydrotalcite
as described in (1) above to a person suffering from the peptic
ulcer.

25 (18) Use of the particulate composite hydrotalcite as
described in (1) above for preparing a medicine for the

treatment of ulcer.

Effect of the Invention:
30 [0007]

According to the present invention, there is provided a
particulate composite hydrotalcite having an effect for
treating the peptic ulcer. The particulate composite
hydrotalcite is a particulate synthetic hydrotalcite that

35 contains a predetermined amount of zinc (Zn) as a solid solution,



treating the peptic ulcer. The particulate conposite hydrotalcite is a
particulate synthetic hydrotalcite that 35 contains a predetermni ned amount of
.zinc (Zn) as a solid solution, 7 andyis represented by the above formula
(1). When orally admnistered, the particulate conposite hydrotal cite works
to quickly heal the peptic ulcer. The healing effect is exhibited nore

i medi ately than the particulate hydrotalcite that does 5 not contain zinc,
side effects are small, and very little danages are caused to the nucous

%gbr?neag ié’l_erépﬁli@éék@thed\fﬂ)}]r Sthéfaﬁ@@elgﬁ@%fgg%]l ant) fj 0 WHith le‘ttébls.w neS-h Best
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wherein A'- is C032-, S042- -, njis.1or 2, and. x, a,.b and mare
val ues tTREe samediately thankhsgpacsigodpbRshydresascite phat dogs 5 < 1,
0< bs5< hét ébrbtdin 2ind0 $LAOUf flder Padtéd Cathal B, camposd i@ hyef pgal cite of

the present invention represented by the fornmula (1) .is a particul ate
hydr ot al $3M3ILDAEE FRRECA kPR MiRRIN Mefbrane pZmheadnkezgpildvatbfut i on.

Theref orgs e PhdN S €OMPRs| i dwdigdal cite 25 of the present invention
is a conpound having the sanme crystalline structure as that of the

particul ate hydrotalcite, and exhibits the same diffraction pattern as that

of the RALIMIHAL L NYEH O A G IGuBS HB At &tk £ £ he powder X-ray diffraction
met hod (see Table 1). Furthher, the particulate 30 conposite hydrotalcite of

t hel8r esE®@08hvention contains zinc that is solidly dissolved in the

hydrotalcite and fogs QY W BIGHSd RN SR drp i idhe stomach or the

internal walls
hydrotalcite of the invention is represented by the following

formula (1),

{MgaZny) 1-xAlx (OH) 2 (A"") x/n * mH20 --= (1)

15 wherein A™ is C0s%7, 8042 or C1, n is 1 or 2, and

X, a, b and m are values that satisfy the following

conditions,

0.18 = x £ 0.4, 0.1 £a<1l, 0<b =20.5 0=2nK<

1.

20 [0009]

The particulate composite hydrotalcite of the present
invention represented by the formula (1) is a particulate
hydrotalcite containing a small amount of zinc (Zn) as a solid
solution. Therefore, the particulate composite hydrotalcite

25 of the present invention is a compocund having the same
crystalline structure as that of the particulate hydrotalcite,
and exhibits the same diffraction pattern as that of the
particulate hydrotalcite as measured by the powder X-ray
diffraction method (see Table 1). Further, the particulate

30 composite hydrotalcite of the present invention contains zinc
that is solidly dissolved in the hydrotalcite and does not
damage the internal walls of the stomach or the internal walls
of the intestines even when it is orally administered.
[0010]

35 The particulate composite hydrotalcite of the present



of the intestines even when it is orally adm nistered. [0010] 35 The
particul ate conposite hydrotalcite of the present 8 invention has a chemi cal
,Structure represented by the above fgprmula (1). The formula (1) will now be
concretely described. 1In the formula (1), A"- is an anion having a val ency
of n, and is CO3 2-, SO42- or (-, and is, preferably, CO32- or 5042-, and
I's, 5 nost preferably, C032-. These anions may include two kinds, e . g.
C032- and 5042-, sinmultaneously. Here, x satisfies 0.18 5 x S 0.4 and |s
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satisfies 0 < and pr ef er.ahbl 0005 5 b 50,2 and, partlcularly

pref er abﬁ%)rmul](? (51@)05 %h% f@r@u}a EU} tddr, X%”sb% cepreetely descrihedand, nore

preferabiytn@ ZoPmala Ql? afrd, j Bagrh | il X Inav i3 advalantyBof Euréﬁér m
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000 ny/ kg (oraIIy, t). [0012] The nethod of producing the partlcul ate
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E‘urther m stands for the content of crystal water and satisfies
0 S m< 1 and, preferably, 0.1 = m < 1,
[0011] |

15 The particulate composite hydrotalcite of the present
invention is almost nontoxic, and its LDgg is larger than 15,000
mg/kg {(orally, rat).
[(0012]

The method of producing the particulate composite

20 hydrotalcite of the present invention is basically the same as
the known method of producing the particulate hydrotalcite
{e.g., U.S. Patent No. 3539306). Here, zinc (Zn) is added to
the starting material together with a magnesium salt and/or an
aluminum salt so as to be contained therein as a solid solution.

25 Zinc (Zn) should be added in a predetermined amount to the
starting material, preferably, in the form of a water-soluble
salt such as nitrate, sulfate or chloride, and the reaction
conditions are selected from those in a range described in the
above U.S. patent.

30 [0013]

The method of producing the particulate composite
hydrotalcite of the present invention comprises bringing an
aqueous solution containing, for example, salts of Mg, Zn and
Al (nitrate, chloride and sulfate) at ratios of metal elements

35 that constitute the desired particulate hydrotalcite, an



hydrotal cite of the present invention conprises bringing an aqueous sol ution
containing, for exanple, salts of My, Zn and Al (nitrate, chloride and
.sulfate) at ratios of netal elenments 35 that constitute the desired
particul ate hydrotalcite, an 9 aqueols solution of sodium carbonate
(Na2C®B/ Al = 0.35to 0.75) and an aqueous sol ution of sodi um hydroxide into
contact with each other, so as to be co-precipitated while holding the pH

of the reaction solution at 10 to 10.5 with the aqueous solution 5 of sodium

hydr oxi deruekhies k8aGkiien &8 sfdm%%sébaharceomamxgma; .35 0010006) The

reaction product can be used inits formor e washe
sus pensﬁﬂ?i e pEYLOpggEebUE1ioBRE dafdinm leéir%BJd@ctléﬁot gorhachydithher mal

react | o lh e HAPYALY 8o0be B0l 8r200hiEAEA o PeZAoifW&yﬁﬁet%gr{ﬁOl“l

Though there is no particular limtatioh on t ape o I cul ate
conposi taf ﬁparm@amqr@soﬂum@npabwnto|1{Wéhmbh tha aqugoaavfs@magegus if the

par t cl Oof%iﬁﬁ‘ chfcﬁgledéec‘%ﬂ@a >éac|@.§r(§j-l gy chhff ced &Jc %c%o%@ gm and,

pr ef er ably, um 15 as neasure the laser ction scattering
net hod, taampdrnature d:@silﬂ@&?l h&thepaetctlies pavduat BiEEN sxq@msfedcmuxtace area of

5 to 30 ﬂgfg I [A qﬁﬁgi for
treating cer, q?ar?g pag"[l cu a{te I{ngt%rgeosrg{{sgj%\@}%}} cite ofn? ﬂ ol PAvention can
be used systam) mEYNbLGuhisttasi gowddre Hydmwotdreamdle, reganire, at adl et ,

capsul e ,or_slurr gﬁ?’(ﬁiir%ﬂﬂtﬁe%’ t%ere ca24b added a vehicle, a bondlng
agent , EfWﬂ%54ﬁ%§ﬁ ahd % i &8t CrRef8t “fRe bonding agent, there
canlbe u[sm.‘dt&:]rystal line <cellulose or starches. As the d| sintegrant, there
can be used pe_di sint corn ar ¢ ofato starch,
dextrin, hydrﬁév) §Fe§¥a}%ﬂu)g?5?g géftf ﬁlﬁa io orn1 §n8938§ % xymet hyl
starch sddi partasulbetée mup@sas:@ammrébabcsbdlotfnqhe paesehltoswemtmmlm

car el | ase ;a4 56a0PaXNLa o8 B0l Wil AUPL90 WoR ADSsR LG Mgty composi te

particle size of 0.1 to 20 um and, preferably, 0.2 to 10 um

15 as measured by the laser diffraction scattering method, and it
is desired that particles have a BET specific surface area of
5 to 30 m*/g and, preferably, 7 to 25 m%/g.

When used as an agent for treating ulcer, the particulate
composite hydrotalcite of the invention can be used in any form

20 such as powder, fine granule, granule, tablet, capsule or slurry,
and, as required, there can be added a vehicle, a bonding agent,
a disintegrant and a lubricant thereto.

As the bonding agent, there can be used crystalline
cellulose or starches. As the disintegrant, there can be used

25 starch-type disintegrants such as corn starch, potato starch,
dextrin, hydroxyprdpyl starch, starch partly in a-form, and
carboxymethyl starch sodium, as well as closcarmellose sodium,
carmellose calcium, carmellose and carboxystarch soium.
[0015]

30 When the particulate composite hydrotalcite of the
invention is to be formed as tablets, the particulate composite
hydrotalcite is contained advantageously in an amount of 70 to
99.5% by weight and, preferably, 80 to 99% by weight per the
whole weight of the tablets. Further, the tablets can contain

35 additives in amounts of 0.1 to 30% by weight, preferably, 0.5



Invention is to be forned as tablets, the particulate conposite hydrotalcite
i s contai ned advant ageously in an anount of 70 to 99.5% by wei ght and,
.preferably, 80 to 99% by wei ght per g@e whol e wei ght of the tablets.

Further, the tablets can contain 35 ditives in anounts of 0.1 to 30% by

wei ght, preferably, 0.5 10 to 20% by weight. As the additives in the
tablets, there can be exenplified the above-nentioned bondi ng agent and

di sintegrant, as well as sweetening agent, taste noderator, perfune,

lubricants 208! 8k ﬂglg%“t ﬁé‘GEHéO%tddetl%Q:%mm the éal%ﬁ@’cﬂ Stk@Pe bEaformed in
such a shape as round shape, oval shape, pherical shape, doughnut shape or

rod-1i ké’-‘%rﬁa"iﬁ’é“Pl[lcﬁfﬁ'-] the akysta-mesit konag |tﬁ§1q}4%ra<1ﬁm't nd nvention s

eff eCli ¥ sildtd rﬂ:“ % LA 1SS USR e tRBTh A diR! | N M initfe K s, of 10
ul cers in manmre The agent for treating uI cer of the invention is

part|cmRﬁﬂﬁpmﬁﬁ(%RhRR9§ﬂ¥drqgquﬂ?QFﬁgﬁﬂﬁnQQﬁ qaatdmg Baant s, Tee treating
agen OLtatﬂlee‘dQE{QHtﬂé)?o?fﬁQB irf §ucH'b FHHEQ':P& ?oﬁfa&eﬁ{aﬁ@ baVaidpg, the ul cer

int stive organs suc oral cavity, [le st omach, duodenum
smal | 15AhfESE Inshane | aﬂ@eghrmteghame am geet 1diﬂ aﬁrhanehe treating agent of

t he invﬁ&:dhl exhi bits distinguished therapeutic effect for the ulcers in

the sto nd duodenum The reason is because the particulate conposite
hydrotal cite d‘dmtmmtl fion txtéh@tingaatl'cng algshe Jo‘fvetrnelcrmverﬂﬁfm:tbyvcét self is
an excel. e r t I Al r.peutralizing
t he pH 3Tn r}%e aci gjsqt eht%hZcr?tsstasgir(re:ca%dh an sugs?%ar% tvﬁaﬁr?gf ra |Jz$n%ftq effect,

pr eiﬁnahdl;ceacmtxm Imerimag st.0 fbat Rggnthéoul teeat[xﬁglﬁ]lcﬁhreoégeme for treating
 cer fibSd INENId 9L S SHSAY W e R RIS G Bl ddpg ey are

manmal sln?'hé1 agent Neer- i eff ective n For humans but
al so fomlamrest Thatais petlse slxrdatamg:atgtelrﬁ, O[ﬁl ghe Jsmeexptmmi gdfeibitke, as well

o5 ot e B o220k B BoEBUph ' A ol ap Ty e Wigd S vgert o
organs such as oral cavity, gullet, stomach duodenum, small
15 intestine and large intestine. In particular, the treating
agent of the invention exhibits distinguished therapeutic
effect for the ulcers in the stomach and duodenum. The reason
is because the particulate composite hydrotalcite contained in
the treating agent of the invention by itself is an excellent
20 gastric antacid, exhibiting immediate effect for neutralizing
the pH of the acid in the stomach and sustaining the neutralizing
effect, presumably contributing to heating the ulcer.
[0017]
The agent for treating ulcer of the invention is effective
25 for various animals if they are mammals. The agent for treating
ulcer is effective not only for humans but also for domestic
animals such as cattle, pigs, sheep and the like, as well as
for pets such as dogs, cats and the like. In particular, the
agent for treating ulcer exhibits excellent effect for treating
30 thepepticulcer (especially, the stomach ulcer and the duodenal
ulcer) of humans.
[0018]
When orally administered, the agent for treating ulcer
of the invention is administered in an amount, as the

35 particulate composite hydrotalcite, in a range of 0.2 to 5 g



30 the peptic ulcer (especially, the stomach ul cer and the duodenal ulcer)
of ‘humans. [0018] Wen orally admi nistered, the agent for treating ulcer of
.the invention is admnistered in an ayount, as the 35 particulate conposite
hydrotalcite, in a range of 0.2 to 5 g 11 and, preferably, 1 to 4 g per an
adult a day. Dependi ng upon the synptons, however, the anount of

adm ni stration may increase or decrease beyond the above range. [0019] 5 The

i nvention will now be described in detail by way of Exanples. |In Exanples,
(a) analgHd cagjreﬁ%tﬂm%( of1 4d ang pAerofant RRiulRant idayl.ate conposite
hydrotaIC|te ver age secondar particle size, (c) BET specific surface
area and (d) Pﬁ? 19 9di PaégﬁoﬁY%QFPm§ta QvESR Iy althEs aMeRstr & by t he

net hods ad#@saIstied kel Ray intreARal ¥8idecdleade BagoRs thar sBOVE)rarMpasur ed by

the atom ¢ %$sorpt|on met hod. (b) Average secondary particle size. 15
Measur ed Jhe laser diffraction scattering nethod. Measured by using the

M CROTRACK parrhbchﬁvéhwoﬁr@iliaaomeeﬁe@érl.@@dHBA deeaul asy wiegl by N kkiso
Co.). 7Q MIliliters of a solution of sodi um hexanetaphosphate " of 0.2 W V%

was gra&ﬁﬁWFQeédded to 700 ng of a sanple powder 20 and was di spersed with

ul trasoni ¢ waygsgkamp3ed) NUA PSari] 1S dll detHdd2oENEa BANDASNZ & he US- 330T,
manuf act ured by Ni hon Sel ki = Sei sakusho Co.. After di spersed with ultrasonic

vvav_es tHi’é’tl(ﬁUé@&es ICOMPOSILfE Sy dRed alektd atl®)y a¥einagel sfFansiary a
T - Stipnic1W iR, One, i @pallietic b6 iedl Wb Wikh @ Wi igponi o vaves,

2.5 to 0 mlof the 'dispersion solution was picked up and was added to a
sol ¥8nt ddiffaacdtion,ofa llhs tRINGREPRATR 1 Uussr Meaistreid; ®Ypitdle methads (X- 100 HRA,
nanufacgﬂm§g}ﬂgédwggﬂ6y) Co.) and, after one m nute has passed, was neasured
for

(a) Analysis of Zn and As {arsenic).

Measured by the atomic absorption method.
{b) Average secondary particle size.
15 Measured by the laser diffraction scattering methed.
Measured by using the MICROTRACK particle size profile
meter (X-100 HRA, manufactured by Nikkisc Co.).
70 Milliliters of a solution of sodium hexametaphosphate
of 0.2 W/V% was gradually added to 700 mg of a sample powder
20 and was dispersed with ultrasonic waves for 3 minutes by using
anultrasonic homogenizer, US-330T, manufactured by Nihon Seiki
Seisakusho Co.. After dispersed with ultrasonic waves, the
dispersion solution was immediately stirred by using a
mini-stirrer. Within one minute after the treatment with
25 ultrasonic waves, 2.5 to 4.0 mL of the dispersion solution was
picked up and was added to a solvent circulator of the MICROTRACK
particle size profile meter (X-100 HRA, manufactured by Nikkiso
Co.) and, after one minute has passed, was measured for its
particle size profile. Measurement was taken a total of two
30 times, and an arithmetic mean value of 50% cumulative secondary
particle sizes obtained through the measurement was calculated
toregard it as an average secondary particle size of the sample.
(c) BET specific surface area.
Measured by the adsorption method using liquid nitrogen.

35 (d) Powder X-ray diffraction measuring method.



particle size profile. Measurenent was taken a total of two 30 tines, and an
arithnetic nean val ue of 50% cunul ative secondary particle sizes obtained
.through the neasurenent was cal cul at to regard it as an average secondary
particle size of the sanple. (c) BET specific surface area. Measured by the
adsorption nmethod using liquid nitrogen. 35 (d) Powder X-ray diffraction
nmeasuring nethod. 12 CuK angle (20): 5 to 65 , step; 0.02, scan speed; 4
/mn, control voltage; 40 KV, control current; 20 mA, apparatus; RI NT 2200VX

diffraction sy@;;@mar%l(erra@é ctured By R ggkepPegkpoCo.). Exanple 1. [0020]
10 A nixed aqueous solution (referred to_ as solution A) of magnesiumnitrate
of a concentrat%dh sHeedisdt ngmdnL, confgolnivelspgest 48 &Vncentration of 3.61 x

10-3 nol s/ L anshrit ol e retitf atee s, @ concentration of 0.752 nols/L, an
aqueous solution {solution B} of sodium carbonate of a concentration of 0.45

15 nol s/ L, and®REREHRHEDURLY] AIUWVK biffiantion fysf® um hydroxi de of a

concegntration GfanhifhddWRIE BV q0RyAc ¥y d.yusing a netering punp, the
solution A the solution B and the solution C were poured into a reaction

vessel at such flow rates that the volune ratio of the solution A and the
solution B was 1 and 20 1, and the pH value of the reaction solution was
adjusted with the solution C so as to be maintained in a range of 10 to
10.5, dwRmemke rkaction was carried out at a tenperature of 400Cto forma
pr eci pi tp@@zO]The precipitate was filtered, washed, dried overnight at 110 C
pul veri zed and was sieved to obtain 25 a particul ate conposite hydrotalcite
of e fol | owim@riceshagrepus. sThet warhi rRfeored stedsobolshiongAl of wat er

o0 o DS S Seha i gplet . At plnghyeroch oric
conposi trel twaketefl @ teoncentration of 3.61 x 107 mols/L and aluminum
nitrate of a concentration of 0.752 mols/L, an agqueous solution
{solution B} of sodium carbonate of a concentration of 0.45
15 mols/L, and an aqueous solution {solution C} of sodium hydroxide
of a concentration of 3.4 N were prepared. Next, by using a
metering pump, the solution A, the solution B and the solution
C were poured into a reaction vessel at such flow rates that
the volume ratio of the solution A and the solution B was 1 and
20 1, and the pH value of the reaction soiution was adjusted with
the solution C so as to be maintained in a range of 10 to 10.5,
and the reaction was carried out at a temperature of 40T to
form a precipitate. The precipitate was filtered, washed,
dried overnight at 110°C, pulverized and was sieved to obtain
25 a particulate composite hydrotalcite of the following
composition. The washing consisted of washing with water and,
then with hydrochloric acid of 107 mols/L. The amount of
hydrochloric acid at this moment was 30 times as great as the
weight of the particulate composite hydrotalcitei
30 Composition: Mdgo.e65Z2n0.0016R10.333 (OH)2(CO3)g.167 * 0.5H20
The analytical result of Zn in the particulate composite
hydrotalcite was as shown in Table 2. Table 2 also shows the

analytical result of arsenic (As) (the same holds hereinafter).

35 Example 2.



30 Conposition: M0.665Zno. 0016AI 0.333 (OH) 2 (CG3) 0.167 ' 0. 5H20 The

anal ytical result of Zn in the particul ate conposite hydrotalcite was as
.shown in Table 2. Table 2 al so shomslghe anal ytical result of arsenic (As)
(the sane holds hereinafter). 35 Example 2. 13 [ 0021 ] A m xed aqueous
solution (referred to as solution A) of nmagnesiumnitrate of a concentration
of 1.20 nols/L, zinc nitrate of a concentration of 0.754 nols/L and al um num
nitrate 5 of a concentration of 0.31lnols/L, an aqueous solution | solution

B} of sodiyapm carbonate of a concentration of 0.45 nols/L, and an aqueous

solution (solutian Ei of sodiun1h¥droxide of a_ concentration of 3.4 N were
prepared. Nexth Mifed aguerys SRt Eem e RrIsd thee asafelrEdRBdAdsOfhat of

Exanpl e radife LRI A% Br tE R td Lt QPR e hydrptdd 1d tig, ofihke fol low ng
conposi tion. Washing was conducted by using water and, then an agqueous
sol uti ornE¥rake pitca sengeptragionmef O. 75¢ malasb@nd sdubipuy nitrakeat as the

vei ght ofr §heRardd [ 2o 8 9TRASHA £s My L Hnbdd s sé@u@?%o?ééi@@ion
My0. 53Zn0. 137A1 0. 333 (OH) 2 (C03) 0.167 0.5H20 The analytical result of Zn
in the pikwfcapdianceapbenate of i eoacentsadonagfshodh Mol Thbl eand Exanpl e

3. 1002 2 ldhdn IS ARIPOD IR i Y (01 ddd O My NGt Lgn ni trate of
a concentratfon of 1.50 nmols/L, zinc nitrate of a egncentraglon of 3.08 x
10- 3 nolegncenidr atl ion mfminitt Nater ofprepagstbentesti onhef reagblonovas L, an

aqueois S (P QlneBheOlod0fl WRAAGROBIERRIE 3 QNGEPLAL On of 0.30

mol s/ L, and : ueous solution (sol ution C sodi um hydr oxi of a
condént reartoicwifatd®: Lonpasid g hepstrad l Ndya ot Héhve dapltliawingas carried out in
the samg, rf#ﬁ?in Exanple 1 to obtain a particulate conposite

hydrotal cite © e follow ng conposition. The washing consisted of washing

wi th water andashing was conducted by using water and, then an aqueous
solution of nitric acid of 107 mol/L in an amount 30 times as
great as the weight of the particulate composite hydrotalcite.

15 Composition: Mgg.s53Zng.137810.333 (OH)2{CO3)g.167 * 0.5H20

The analytical result of Zn in the particulate composite
hydrotalcite was as shown in Table 2.
Example 3.
[0022]

20 A mixed aqueous solution {solution A} of magnesium
nitrate of a concentration of 1.50 mols/L, zinc nitrate of a
concentration of 3.08 x 10™° mols/L and aluminum nitrate of a
concentration of 0.501 mols/L, an aqueous solution {solution
B} of sodium carbonate of a concentration of 0.30 mols/L, and

25 an aqueous solution {solution C} of sodium hydroxide of a
concentration of 3.4 N were prepared. Next, the reaction was
carried out in the same manner as in Example 1 to obtain a
particulate'composite hydrotalcite of the following
composition. The washing consisted of washing with water and,

30 then with acetic acid of 107 mols/L in an amount 30 times as
great as the weight of the particulate composite hydrotalcite.

Composition: Mdgo.74852N0.0015A10.25 {OH)2(CO3) 0,125 * 0. 5H20
The analytical result of Zn in the particulate composite
hydrotalcite was as shown in Table 2.
35



30 then with acetic acid of 10-3 nols/L in an anount 30 tines as great as
the weight of the particulate conposite hydrotal cite. Conposition:

. My0. 7485Zno. 0015A1 0. 25 (OH) 2 (CIB)df 125 ' 0. 5H20 The analytical. result of
Zn in the particulate conposite hy %talcite was as shown in Table 2. 35 14
Exanmpl e 4. [0023] A m xed aqueous solution {solution Al of magnesium nitrate

of a concentration of 1.50 nols/L, zinc nitrate of a 5 concentration of
1.733 x 10-2 nols/L and alumnumnitrate of a concentration of 0.506 nols/L,
an aque@ysmpaleulgion {solution B} of sodium carbonate of a concentration of
0.304 mol s/ L, and an aqueous solution (solution C) of sodium hydroxi de of a
concent rl80%23d of 3.4 N were prepared. Next, the reaction was 10 carried out

in the sane nnnm§&easagﬂegﬁanﬁb@u%ioﬁn@sbmateehahmeef &Q?EEEQGH§0|UtiOP was
hydrot hhermal Iy reacted atl 500C for 12 hours. After cooled, the reaction

pr oduct Na&gatiel ofr adconasnesatipr ot €70 nekide iime an tapteoRE ol ution
(0.08 mMlkeh ratqdnu®ecar hanate; 6f2 ol S78! /ahaPBd utsiund Wilthehe Wshed with

15 water. Next, the reaction product was washed with hydrochloric acid of
10- 4 nolastencenbrabhoumt 8050pmel HEL gesatqusonfsalitginn {(golittdgmrticul ate

CONposi g 8¥d§d&&ﬂhﬁic§%oﬂé‘%§r8écé | cdtQUGon'BE 6 é@@'xﬁq‘?‘ﬂof i,gfz{noat 1101,
pul veri zed and sieved to obtain a particulate conposite hydrotalcite of the
foll owi ag az@ecwspesilutdon Csepusivnoll WfosodinmndbydeosAde0ofsa OH) 2 (COB)

hydr ot aleTEEn s tieRBE s FIN peibheByrel, | e e, A pRlat o MR L eous
sol 1R i oafrsdledt oon i the smugmennarsas fiat Bxafpbe donardtthat iobtadfned 50 nol s/ L,

zine sultgate 9h 30162968768 h9Ar8tndrRat1}0rdalRky bcdBgi@! gLnyy sul fate of
hours. After cooled, the reaction product was filtered, washed
with water, washed with an aqueocus scolution {(0.03 mols) of
sodium carbonate of 0.1 mol/L and was, further, washed with
15 water. Next, the reaction product was washedwith hydrochloric
acid of 107" mols/L in an amount 40 times as great as the weight
of the particulate composite hydrotalcite. The reaction
product was dried overnight at 110°C, pulverized and sieved to
obtain a particulate composite hydrotalcite of the following
20 composition.
Composition: Mdgo.74142N0.0086R10.25 (OH) 2 (CO3) 0,125 * 0. 5H20
The analytical result of Zn in the particulate composite

hydrotalcite was as shown in Table 2.

25 Example 5.
[0024]
A mixed aqueous solution {solution A} of magnesium
sulfate of a concentration of 1.50 mols/L, zinc sulfate of a
concentration of 2.9 x 1072 mols/L and aluminum sulfate of a
30 concentration of 0.1879 mols/L, an aqueous solution {solution
B} of sodium carbonate of a concentration of 0.23 mols/L, and
an aqueous solution {solution C} of sodium hydroxide of a
concentration of 3.4 N were prepared. Next, the reaction was
carried out in the same manner as in Example 1, and the obtained

35 reaction solution was filtered, washed with water, washed with



30 concentration of 0.1879 nols/L, an aqueous solution (solution B) of sodium
carbonate of a concentration of 0.23 nols/L, and an aqueous sol ution
.{solution C of sodium hydroxide of ? concentration of 3.4 N were prepared.
Next, the reaction was carried out 'R the same manner as in Exanple 1, and

t he obtained 35 reaction solution was filtered, washed with water, washed
with 15 an aqueous solution of sodium carbonate of a concentration of 0.1
nol /L and was, further, washed with water. Next, the reaction solution was

washed wid Gc{ﬁéfcé)ﬁp&%%ltfioﬁcb? fddihth £arBindte 0F 8NcABEALr40ibhBg as great

the 5 particul ate conposite hydrotalcite. The reaction

as the wei
product Q/\ﬂ]g inHIecPQﬂ/éfa}ﬁgrﬁuréth%%&‘asélﬁQéﬂtibd”% si Sexd .t hebt al n a

parti cul ad LI osd T fnd il S Phw tthe H)Rh:' N i CUWRSI & 0"
Conposi tion: M0. 7965Zn0. 00i 5A 0. 20 ( OH) ) S04 (SO4) 0. 0006 10

0. 75H20 MRS A gl Y t3TE AMGUWHY |40 JFimas jaf tqr@q&araﬁ detme iBHp 21 tehe
hydr gt al €1 416 WS, as c%'ﬂ\?)%l't% Hall 6t 21 c Bx@Ml@ b reat? ibAORPbd A e;gg aqueous

solution {solution Al magnesi um sulfate of a concentration of
mol s/ L, <fyed m&mlegl'di aat hcepulyeirdredf andesiexetot? white/in amd aI um num

| f at f Id¢ | ut | uti
su a ergg d&un%:%g)é\r%deﬁor}fé) hﬁ&ﬁ%’id@ df @ %qu;%slsrﬁ_) ution {solution

0 B} of so a concentratlon of 0O and an aqgueous
solutlcnpqmnﬂamhxnn(3 of sodlun1hydrOX|de of a concentration of 3.4 N were

prepared. Nex t he .react.i carri sane ner as in
Exanpl e 1, PP S e oy e g we.l"{%ﬁ%‘é&ﬁwa@g)a Y68t wi th
wat @0, viasHgOwi th 25 an aqueous sol ution of sodium carbonate of a

concent rat | on 4l .01, 09LLL AN MBS EHI{NChe MASDED WL JAHSTs: X1, Lhe

reaction sol ution-was?wa acefi ¢ aci in an amount 40
tines ashyimstalasi tchovaseiaghtshafwrt hen Jatiliecd.ate conposite hydrotalcite. The
reacti on product was dried

Example 6.
15 [0025]
A mixed aqueous solution {solution A} of magnesium
sulfate of a concentration of 1.50 mols/L, zinc sulfate of a
concentration of 1.627 x 1072 mols/L and aluminum sulfate of
a concentration of 0.1895 mols/L, an aqueous solution {solution
20 B} of sodium carbonate of a concentration of 0.23 mols/L, and
an aqueous solution {solution C} of sodium hydroxide of a
concentration of 3.4 N were prepared. Next, the reaction was
carried out in the same manner as in Example 1, and the obtained
reaction solution was filtered, washed with water, washed with
25 an aqueous sclution of sodium carbonate of a concentration of
0.1 mol/L and was, further, washed with water. Next, the
reaction solution was washed with acetic acid of 107! mols/L
in an amount 40 times as great as the weight of the particulate
composite hydrotalcite. The reaction product was dried
30 overnight at 110C, pulverized and sieved to obtain a
particulate composite hydrotalcite of the following
composition.
Composition: Mgo.7914Z2N0.0086ALo.20 (OH) 2 (CC3) 0.0994 (804) 0.0006 *
0.6H,0

35 The analytical result of Zn in the particulate composite



30 overnight at 110t, pulverized and sieved to obtain a particulate
conposite hydrotalcite of the following conposition. Conposition:

-MJ0. 7914Zn0. 00e6Al 0. 20 (OH) 2 (CAB) Pg0994 (304) 0.0006 0.6H20O 35 The
analytical result of Zn in the partlculate conposite 16 hydrotalcite was as
shown in Table 2. Exanple 7. [0026] 5 A m xed aqueous solution (solution Al
of magnesi um chloride of a concentration of 1.50 nols/L, zinc sulfate of a
concentration of 2.03 x 10-2 nols/L and alum num chloride of a concentration

of 0.50hyict¥dicidie AL UL sTIWH 119D TaRldutad on  B) of sodi um carbonate of a
concentration of 0.30 nols/L, and 10 an aqueous sol ution (solution C) of

sodi um hydroxi de of a concentration of 3.4 N were prepared. Next, the

reacti olpagplecarried out in the sane manner as in Exanple 1 to obtain a
particul ate conposite hydrotalcite of the follow ng conposition. Washi ng was
conduct dP4AFlusi ng water and, then 15 nitric acid of 10-4 nol/L in an anount

40 tbmes as gmesi xad tah;@eo\&%l Btlu%ohhqsa%ttu@w at}eotfomagﬂetsqmdrot alcite.
C0np05|t|on 0. 74Zn0. 01Al 0. 25 (OH) C33) .0.125 H20 The anal ytica

resul t &hlari pﬁeap%%%mra%l%rﬁ%én MRy-§¢ &t aPéNEeSWAEaREe Shichn in Tabl e
2. Furt heincelltla® ibrs RAWS | 020 xCharagidrd At idnhdP @Ak i i cqiﬁéfﬂfé'&f‘ pattern

of the particulate conposite hydrotalcite as nmeasured by the powder X-ray
di ffractd @ﬁnﬁﬁahﬁatlenmloe 597 moks /B 27 agugPrredsabueden Sl ben (sol ution

A) of 2 I | f at f
) of Maanesi ughs Gl QL hiEnsle HEANEBALEALIAR 8k 4620, IBIN L /B Engul Fate o

a concentration _ I's/'L and al'uni num chl or i de “of
con&@nt radt iasmesius) semtrsins /{Iso lavk iggu €du © fs dlogiijuam hyssiaxiidsn &0 EB) of sodi um

car bonatc%n@en%r%%ﬁ%%mo%ay. "N Qjex% %‘k‘e%%(ije%.l" N@Qg, the reaction was
carried out in the same manner as in Example 1 to obtain a
particulate composite hydrotalcite of the following
composition. Washing was conducted by using water and, then
15 nitric acid of 107 mol/L in an amount 40 times as great as the
weight of the particulate composite hydrotalcite.
Composition: Mgg,742n9.01A10.25 {OH)2(C03) 0,125 * 0.5H20
The analytical result of Zn in the particulate composite
hydrotalcite was as shown in Table 2. Further, Table 1 shows
20 characteristic peaks in a diffraction pattern of the
particulate composite hydrotalcite as measured by the powder

X-ray diffraction method.

Example 8.
25 [0027]
A mixed aqueous solution {solution A} of magnesium
chloride of a concentration of 1.20 mols/L, zinc sulfate of a
concentration of 1.13 x 1072 mols/L and aluminum chloride of
a concentration of 0.404 mols/L, an aqueous solution {solution
30 B} of sodium carbonate of a concentration of 0.24 mols/L, and
an aqueous solution {solution C} of sodium hydroxide of a
concentration of 3.4 N were prepared. WNext, the reaction was
carried out in the same manner as in Example 1, and the obtained
reaction solution was washed, and the suspension thereof

35 (aqueous system) was hydrothermally reacted at1207C for 15 hours.



an aqueous solution (solution C) of sodium hydroxide of a concentration of
3.4 N were prepared. Next, the reaction was carried out in the sane nmanner
.as in Exanple 1, and the obtai ned re ction solution was washed, and the
suspensi on t hereof 35 (aqueous systen?1 was hydrothermally reacted at120r for
15 hours. 17 After cooled, the reaction product was filtered, washed, dried
overnight at 110 x, pulverized and sieved to obtain a particulate conposite
hydrotal cite of the followi ng conposition. Washing was conducted by using

wat er angitelehodeds tie ragict i8h gPodudPlids ifh 128 ratURhsA8d! idESeds great as
the weight of the particul ate conposite hydrotalcite. Conposition:

My0. 743BYSIDdBAL0 225 110My , opubweyinedoand piexedotyhebhaanyai cal result of Zn

in the pardijchake i@ nPuHoRbalGite oWag RS FNAWkildy Table 2. 10
Exanple 9. [0028] 290 MIliliters of a m xed aqueous solution (solution Al
of magnESMPRSAHLEN-deWashingoreerePrdueredrby YolnmIvaier Ab tlemitrate of

a cogcenRideaticocl df 81 Wdr A M9l ahlambenel 4mMtiwds a4l §aE8t0ds ache
concentration of 0.20 nols/L, and a m xed aqueous _solufion (solution B} of

273 ni oeightagledds PoTicsdase somPOHLtRydvskicdalsite concentration of 3.4
Concent rati onoregSs 8, RuF Gyt il o, RSO A" RTSHG T 0

concentration . if'epar k e solution B was
i ntroduced i nThecamakytical respvttapficdn dmdthe RiFelcehat e slampRafi e was added

at room ratur.e w.t h Sthrrein fLt.eL stirred for another 40 mnutes
h RGN el wiist B sSEhblihngn Abbgk 9t 1
t he reaction sol ut |eor‘f \?/asshyyrot hernmatla yereact ed at 25 150" C for 8 hours.

AftE0 cool ed, the reaction product was filtered, washed with water, further,
washed \ﬁfx}ann igdigum carbonate (0.03 nols/L) of a concentration of 0.078

mol s/ L, UFt her , washed with water, and was dried overnight at 105 x. The
reacti o 0P28duct was pul veri zed and sieved to obtain a

290 Milliliters of a mixed aqueous solution {solution A}

of magnesium chloride of a concentration of 1.20 mols/L, zinc
15 nitrate of a concentration of 4.82 x 1073 mols/L and aluminum

sulfate of a concentration of 0.20 mols/L, and a mixed agqueous

solution {solution B} of 273 ml of an aqueous solution of sodium

hydroxide of a concentration of 3.4 mols/L and 290 ml of an

aqueous solution of sodium carbonate of a concentration of 0.24
20 mols/L, were prepared.

Next, the solution B was introduced into a one-liter
container and to which the solution A was added at room
temperature with stirring. After stirred for another 40
minutes, the reaction solution was hydrothermally reacted at

25 150°C for 8 hours. After cooled, the reaction product was
filtered, washed with water, further, washed with sodium
carbonate (0.03 mols/L) of a concentration of 0.078 mols/L,
further, washed with water, and was dried overnight at 105C.
The reaction product was pulverized and sieved to obtain a

30 particulate composite hydrotalcite of the following
composition.

Composition: Mgo.747Zn¢.003RLl0.25 (OH) 2 (CO3)0.125 * 0. 5H20

The analytical result of Zn in the particulate composite
hydrotalcite was as shown in Table 2.

35 The particulate composite hydrotalcite was measured for



30 particul ate conposite hydrotalcite of the follow ng conposition.

Conposi tion: Mo. 747Zno. 003Al 0.25 (OH) 2 (CAB) 0.125 ' 0. 5H20 The anal yti cal
.result of Zn in the particul ate conpg&ite hydrotal cite was as shown in Table
2. 35 The particul ate conposite hydrotalcite was neasured for 18 its
contents of |ead (Pb), cadm um (Cd) and chromum (Cr) by the atomc
absorption nmethod to be not larger than 0.1 ppm 0.23 ppmand 0.69 ppm
respectively, and was neasured for its content of nercury (Hg) by the

reduct| g/ geRkLAed BEOTbEAPEN] Plé Ml R itk hensahi b ger) tiagn O. 01

ppm Further, the contents of sulfuric acid ions (SO4) and ri'he ions
(d) wetdenatemieabserptien nebhed denbe not dgragerhdian @ -BePpno 28 by wei ght
and O. 0/ i r i: ,2h Y, 1. xed agueous
S0l ut i o Lea O S, FESRECKANELY, i W R led Fob EC e e 0

nol s/ L, ofi merghuryatBgbfby themsshigtatdrorvagors zed »a tigrizs adisynptanen al um num

chlogi dg 1? QnsentyAd L naf, 8-694 | s/ e pd o% ion
{sol%tioﬁQEfdo oso%iun1c§%%%na?e %f égco g@htrazfon qu%&g%éh)%ﬁi€ and an
aqueous ofoswl foni ¢ swlidh ioms S0 aulichAvjpdeoion® (61 )awereomssaungd on of 3.4
N were epar.ed. e i apli 8d a9yty kN AE, nner as in
Exanpleg%,Qgﬁdggﬁggé%ngggd&Zgg&eggFﬁgﬁ g%l&?i?ﬁowag ?gékgggghd Hggcted at
90" C f 00.80R&uby. weAftht, cesbedtivkdyreacti on product was filtered, washed,
dried overnight at 1100C, pulverized and sieved to obtain a particulate
conposite hydrotalcite of the follow ng conposition. Washi ng was conduct ed
by 18I ngxaapde aAd, then 25 nitric acid of 10-5 nol/L in an anount 50 tines
as grea%0§29 he weight of the particulate conposite hydrotalcite.
Conposi t1*0fi”"Mgo. 662Zno. owAl 0. 333 (OH) 2 (C03) 0.167. 0. 5H20 The anal ytica
result of Zn Anmikedpagteoubaselavhpnsiselubydnohdl oft mayassasmshown in Tabl e
2. chloride of a concentration of 1.20 mols/L, zinc nitrate of a
concentration of 7.21 x 10~ mols/L and aluminum chloride of
15 a concentration of 0.604 mols/L, an aqueous solution {solution
B} of sodium carbonate of a concentration of 0.36 mols/L, and
an aqueous solution {solution C} of sodium hydroxide of a
concentration of 3.4 N were prepared. Next, the reaction was
carried out in the same manner as in Example 1, and the obtained
20 reaction solution was heated and reacted at 90C for 8 hours.
After cooled, the reaction product was filtered, washed, dried
overnight at 110°C, pulverized and sieved to obtain a
particulate composite hydrotalcite of the following
composition. Washing was conducted by using water and, then
25 nitric acid of 10™® mol/L in an amount 50 times as great as the
weight of the particulate composite hydrotalcite.
Composition: Mgo.s62Z2No.004A1l0.333 (OH) 2(C0O3)0.167 = 0.5H0
The analytical result of Zn in the particulate composite
hydrotalcite was as shown in Table 2.
30
Example 11.
[(0030]
A mixed aqueous solution {solution A} of magnesium
chloride of a concentration of 1.20 mols/L, zinc nitrate of a

35 concentration of 1.09 x 10™ mols/L and aluminum chloride of



30 Exanple 11. [0030} A m xed aqueous solution {solution A} of nmagnesium
chl’'oride of a concentration of 1.20 nols/L, zinc nitrate of a 35
.concentration of 1.09 x 10-2 nols/L ggd al um num chloride of 19 a
concentration of 0.605 nols/L, an aquUgous solution (solution B) of sodium
carbonate of a concentration of 0.36 nols/L, and an aqueous sol ution
(solution C of sodium hydroxide of a concentration of 3.4 N were prepared.
Next, the reaction was 5 carried out in the sane manner as in Exanple 1, the

obt ai ne¢y chbRacht et $8hWf ON 6\0%Sm<‘:9@§lﬂ§dar?'&‘é;ub'&%ssblélp‘éﬂ%ﬁ”%é@Pﬁ@P&n (aqueous
systen) was hydrothermally reacted at[30°C for 4 hours. After cooled, the

reacti o® lpPédEediwAscarheraer ofvis rogceatiradiopyefnPgif melabdk, at@dpul veri zed
to obtaigh &RRIGILWAR it Il ARt aldditln Hyd ik |omi a9

conposi tion.” Washing was conducted by using water and, then acetic acid of
10- 5 nolgancent ratigro et 356 Nitase ayepadad-asNens wehghreaftine wasticul ate
Cormgs'tc%ﬂ}x%roﬁb%ltcafqeth@ogaﬂé'ﬁl ffe wg-m%ﬂpﬁéd P,-3%%e ({)@agné@@) 0.167
' 0. 5H20 15 The analytical result of Zn was as 'shown in Table 2. Exanple
12. [ 00FEacxripnMsioliutiiosy yasf washeguesmsl ddleutsuspests isudithe@ hydr oxi de of
3.4 N an m_ of_a l,ut i o f ' n 1.2 nols/L
were int r@%%gélg g%?%&%ﬁgﬁgﬁuquzoﬁﬁ%%% a]? 5?‘8g%§@taot (?ghﬁ\g/\géqg%udlé%' a m xed
aqueous Addleut conledl, s reactficanpnodectwadifidtered, waahtdundehedri de of

1.2 mol s/ L, .10 m__ of a o] Lgn,.Qf zine nitr . +L ol s/L and
25 58 movc%malﬁ%écqﬁé:o&sl%z(c%l %Flgoﬁg%?g%%?ngnﬁ% géh‘-"% eaopg%%r]fglﬁl/l%ta room
t enplr atapmposiitie bydrotagciretef tde fpédowvingopempositionhe Washime was

transferyed_ ] l. r | ). ) 50" C for
12" nour &SpbBBeERA Y BS RS BOE S LY Rl TR RECF T80 c
washed wuint An amount 50 times as great as the weight of the particulate
composite hydrotalcite.
Composition: Mgp.660Z2No.006R10.333 (OH)2(C03)0.167 * 0.5H2C
15 The analytical result of Zn was as shown in Table 2.

Example 12.
[0031)
273 Milliliters of an aqueous solution of sodium
20 hydroxide of 3.4 N and 58 ml of an aqueous solution of sodium
carbonate cof 1.2 mols/L were introduced into a one-liter
container and to which was added a mixed aqueous solution of
284 ml of an aqueous sclution of aluminum chloride of 1.2 mols/L,
10 ml of an aqueous solution of zinc nitrate of 0.7 mols/L and
25 58 ml of an aqueous sclution of aluminum sulfate of 1 mol/L at
room temperature with stirring. After stirred for one hour,
the mixture was transferred into an autoclave, and was
hydrothermally reacted at 150C for 12 hours. After cooled,
the hydrothermally reacted product was filtered, washed with
30 water, washed with 400 ml (0.03 mols) of an aqueous solution
of sodium carbonate, washed with water, and was dried overnight
at 110C. Thereafter, the reaction product was pulverized and
sieved to obtain a particulate composite hydrotalcite of the

following composition.

35 Composition: Mgg.735ZnNg.015R10.25 (OH) 2 (CO3) g.125 = 0.5H20



30 water, washed with 400 m (0.03 nols) of an aqueous solution of sodium
carbonate, washed with water, and was dried overnight at not. Thereafter,
.the reaction product was pul verized d sieved to obtain a particulate
conposite hydrotalcite of the folloWng conposition. 35 Conposition:

My0. 735Zno. 015AI 0. 25 (OH) 2 (CO33) 0.125 ' 0.5H20 20 The analytical result of
Zn in the particulate conposite hydrotalcite was as shown in Table 2.

Exanple 13. 5 [0032] A mi xed aqueous solution {solution Al of magnesium

chloride of aTﬁ‘é”&ﬁé‘i{(@itQP ﬁs@l@o@i’.ﬁ/ﬂn t?l'enﬁaf‘ti&élgt@fcé}np&Q%@”t ration
of 0.23 nols/L _and alum num sulfate of a concentration of 0.288 nols/L, an

aqueous hysiretiadsitsowas @ whopn dm d@dl@ndar bonate of a concentration of
0.346 nols/L, and an aqueous solution (solution C) of sodium hydroxide of a
concentration of 3.4 N were prepared. Next, by using a metering punp, the
sol uti of¥ampd@ tiFe sol uti on B were poured at the sane flowrate into a
reacgi onoyasgel into which de-ionized water 15 has been introduced, and the
pH val ue of the reaction solution was adjusted with the solution C so as to
be mai nt ai nedAi mizedr aqyeous s@lugicn. 5 spdutdom & lpodcimsignetsdurThe reacti on

terper aluyie o) 42t 220nblRcESRIHRGE 11 Umn0lofDe EACT PrabOl ET QN TN the

reaction ves was 4 precipitate 20 was ered, washed,
dried ommmeglfttraé;tlomwx 0.8 mhﬁédamwahmgrmne\ﬁedﬁacte)m%m a parti cul at e

Vgor 05250 ERIS 3G Lot P20 el mpPy 4B B8 &I Sl ATRARIMRLen ¢ 1 14
thel@)arE}cofa&@mwpmtxomat%otﬁyalrmmmtmm asf Shave mol§Ah1 eardd Exanpl e
1 08 Raghst, MR, GRBRYERE SR ] R Ge { e 20 o
concentratlon of 3.4 Nwere prepared. Next, by using ametering
pump, the solution A and the solution B were poured at the same
flow rate into a reaction vessel into which de-ionized water
15 has been introduced, and the pH value of the reaction soclution
was adjusted with the solution C so as to be maintained in a
range of 10 to 10.5 to form a precipitate. The reaction
temperature was 40C and the residence time of the reaction
solution in the reaction vessel was 40 minutes. The precipitate
20 was filtered, washed, dried overnight at 110C, pulverized and
was sieved to obtain a particulate composite hydrotalcite of
the following composition.
Composition: Mgg,.e52ng.181g,25(0H)2{(C03)9.125 * 0.5H20
The analytical result of Zn in the particulate composite

25 hydrotalcite was as shown in Table 2.

Example 14.
[0033]
2.82 Liters of an aqueous solution of magnesium sulfate

30 of 1.4 mols/L, one liter of an aqueous solution of aluminum

sulfate of 1 mol/L, and 0.1 liter of an aqueous solution of zinc

chloride of 1.0 mol/L were introduced into a 5-~liter plastic

beaker, and were stirred well to prepare an Mg-Al-Zn mixed

sclution {solution A}. 4 Liters of an aqueous solution of

35 sodium hydroxide of 3.0 mols/L was introduced into a 10-liter



sulfate of 1 nol/L, and 0.1 liter of an aqueous solution of zinc chloride of
1.0 nol /L were introduced into a 5-liter plastic beaker, and were stirred
.well to prepare an My-Al -Zn mxed s gution (solution A}. 4 Liters of an
aqueous sol ution of 35 sodi um hydroxide of 3.0 nols/L was introduced into a
10-liter 21 stainless steel round vessel and into which the solution A was
throwmm with stirring over 60 mnutes by using a netering punp. The obtained
reaction suspension was filtered, washed, dried and was pulverized by using

a Laboscalsinlidds is@ c@it 2blind we Pl iagld ahe oCoRDER | tie Rdratidat fa8f the
follow n conpgsition. The reaction tenperature was 28 to 32C, and the pH
of the SEIERYTHN1AD PRErERBIRVERHED BARLESS ALSHNSG 2 PBRBENEI BHOP -

Myo. 656 Ak QLA ihedB3aPion 683pbndibdhowald: B9BEEPed]RadnalYtdEakar esul t of

Zn in the particulate conposite 10 hydrotalcite was as shown in Table 2.
Exanpl e @ waH@sulver /3 &y dHtidsl? JARRIGHL Y Jut Lk iteh Aptakn ndignesi um 15

chl opi dg Hit - AIGEEHIHI A OThRirbtBISite I NhdifdPESHg 0.6 nols/L and
al um num sul fate of 0.Z nols/L,” an aqueous solution {solution B} of sodium

car bonat@omgosy t2ipmm| The, repdt aan drerrratent wasoR8{ tecdditi.oand) the sodi um
hydr oxi 4g Qff Ghet b MRIGPTAPANRI endVeXd tHY MSIAG D6 J@tesigg punp, the

solution A and the solution 20 B were poured at the sane flowrate into the
reacti on vessé&lompostid ivemi:c Madesss omi. 08 1lnateOHad SBekn 1ismt ¢ 0398820 and t he pH

vaiue of the neRChhalyeoLyt! Abs AdkHSPEnY plrt DEuatildafholife as Lo be

mai ntained in a range o forma " precipitate. e reaction

t enpBr athyrdy atesl G800 warl ashesRHv Y dgi datrle t3me of the reaction solution in
the reaction vessel was 30 mnutes. The precipitate was filtered, washed,
dried overnight at 1101, pulverized and was sieved to obtain a particulate
conposi tExampdreotldicite of the following conposition. 30 Conposition:

My0. 167Znfy-5ff 0. 333 (CH) 2 (C08) 0.167 ' 0. 5H20

A mixed agueous solution {solution A} of magnesium
15 chloride of a concentration of 0.2 mols/L, zinc nitrate of 0.6
mols/L and aluminum sulfate of 0.2 mols/L, an agqueous solution
{solution B} of sodium carbonate of 0.24 mols/L, and an agueous
solution {solution C} of sodium hydroxide of 3.4 N were prepared.
Next, by using the metering pump, the solution A and the solution
20 B were poured at the same flow rate into the reaction vessel
into which de-ionized water has been introduced, and the pH
value of the reaction solution was adjusted with the sclution
C so as to be maintained in a range of 9.0 to 9.5 to form a
precipitate. The reaction temperature was 35C and the
25 residence time of the reaction solution in the reaction vessel
was 30 minutes. The precipitate was filtered, washed, dried
overnight at 110°C, pulverized and was sieved to obtain a
particulate composite hydrotalcite of the following
composition.
30 Composition: Mggp.1672N0.5A1lp.333 (OH) 2(CO3) 5.167 * 0. 5H20
The analytical result of Zn in the particulate composite

hydrotalcite was as shown in Table 2.

Example 16.
35 [0035]



The anal ytical result of Zn in the particulate conposite hydrotalcite was as
shown in Table 2. Exanple 16. 35 [0035] 22 (1) Preparation of an al um num
hydr oxi de suspension. As a dry al um num hydroxi de gel that conplies with the
Revi sed Regul ati on 15, Japanese Pharpacopoeia, 47 g of S-100, trade nane
(A1203 content, 54% manufactured by2%yoma Kagaku 5 Kogyo Co. was used being
suspended in 150 nL of tap water. (2) Method of reaction. 500 MIliliters of
tap water and 3.8 g of zinc chloride (2Znd 2), special grade chem cal,
manuf act ured by Wako Junyaku 10 Kogyo Co., were thrown into a 2-liter beaker

W th stifni 0 t i ssal T {1, 4 f Dbasic magnesi um
car bonat(el)opgt grgaﬁ:élp?g" g)f St %gfﬁﬁugd@%{]%%egl%ﬂ%uaﬁ%&%lﬁﬁ actured by Kyowa
Kagaku Kogyo @&s. anwdsyt Alomintinehpdnoxide gslispeati compliédewathintineim

hydr oxi de gel scribed in (1) above 15 was thrown therein |, rther, 598

m o aerdaes EREH AR o 1 61 LRSS S A LS 2 oo E K0 Uticed

t her et 0.t rBuler ewficer(Al.,Ohecontpntd, t®hpe menufacasred avnatiegbwd Bjakand t he

m xt ure _, was rc{dpened at_this .tenperatg{?eeéi/or &ours. fter cool ed, the

obt a? ned YL dn“@fsd“@rﬁi GRS SHEHS Wity He BudfR*¥FEF unnel  under

reduced pressure, dehydrated, dried at 900C for 20 hours, and was pul veri zed
by using.th boscgl e ha r mll to obtain a particulate conposite

hydr ot al ‘@t g"eg"?]qcié)aflf ()rlelaﬁlgg‘r%d" conposition. The pH of the reaction suspension
after the ends500f Miheiltipersngf wosp Matekx a2l GoBpgsofiHimic chloride

My0. 732Zno. Q13Al 0. 25.%2 ( 0.171 ' 0.. 6H20 The | ytijcal result of Zn
in the é%r"[qgégrafﬁe%b 1qqe %E%Pﬁaé‘i'cf“?@u\fﬁg H§e§1h8¥na"?$]ﬁg ¥AKU Eyrther,

t helobt ¥oig@d cpart wevkbatier6@NNIasid @ Rydidledl BehRevasi DRSS VELi Afrovigh a

m croscope to_|earn that the garti cl es vvers of a pole-like shape 30 having a
| ong axid$ & Pg i sepivedy i Aheergtheand140shoPt E?Péc BagpesdWL | umin

l ength. carbonate of the shape of strips {trade name, Shita)
manufactured by Kyowa Kagaku Kogyo Co. was thrown therein, the
suspension of the aluminum hydroxide gel described in (1) above

15 was thrown therein and, further, 598 mL of an aqueous solution
of sodium hydroxide of 3.3 mols/L was added thereto. Thereafter,
the liquid temperature was elevated to 90°C, and the mixture
was ripened at this temperature for 3 hours. After cooled, the
obtained reaction suspension was washed by using the Buchner

20 funnel under reduced pressure, dehydrated, dried at 90°C for
20 hours, and was pulverized by using the Laboscale hammer mill
to obtain a particulate composite hydrotalcite of the following
composition. The pH of the reaction suspension after the end
of the ripening was 10.73.

25 Composition: Mgo.732Z2n0,013R10.25 (OH) 2 (CO3)9.171 * 0. 6H,0

The analytical result of Zn in the particulate composite
hydrotalcite was as shown in Table 2. Further, the obtained
particulate composite hydrotalcite was observed through a
microscope to learn that the particles were of a pole-like shape

30 having a long axis of 23 to 62 um in length and a short axis

of 7 to 12 um in length.




23 [0036] Table 1 X-Ray diffraction. The sanple is the particul ate
conposite hydrotalcite of Exanple 7. Peak No. 20 D-Value Relative intensity
.1 11.320 7.8102 100 2 22.820 3.8937552 3 34.420 2.6034 14 4 38.320 2.3469 7
5 39.880 2.2587 4 6 45.140 2.0069 7 46.680 1.9442 4 8 60.420 1.5309 12

9 61.700 1.5021 14 24 [0037] Table 2 Exanple Zn (\t% As (ppm) 1 0.15 0.2

2 10.7 0.1 30.130.5 40.74 0.3 50.12 0.1 6 0.74 0.2 7 0.8 0.1 8
0.60 0.2 9 0.250.1 100.33 0.1 11 0.500.1 12 1.15 0.2 13 8.2 0.1 14
1.3 0.31083633 0.1

Table 1

X-Ray diffraction.

The sample is the particulate composite
hydrotalcite of Example 7.

Peak No. 26 D-Value Relative intensity

1 11.320 7.8102 100
2 22.820 3.8937 52
3 34.420 2.6034 14
4 38.320 2.3469 7
5 39.880 2.2587

6 45.140 2.0069

7 46.680 1.9442

8 60.420 1.5309 12
9 61.700 1.5021 14




16 1.02 0.5 Conp. Ex. 1 - 0.1 [0038] 5 Conparative Exanple 1. A particulate
hydrotalcite (trade nanme: ALCAMAC) nmanufactured by Kyowa Kagaku Kogyo Co.
.was used. The "ALCAMAC' was a partigulate hydrotalcite represented by a
chem cal fornmula, M6A12(COH) 16( C03)4H20. The ALCAMAC was neasured for 10
| ead (Pb), cadmium (Cd), chromum (Cr), nmercury (Hg), sulfuric acid ions
(S™4) and chlorine ions (C) in the same manner as in Exanple 9 to be 0.1
ppn®, 0.20 ppm 0.72 ppm 0.01 ppn>, 0. 090 w % and 0.010 w % respectively.
[ 0039] (683 nparative Exanple 2. Preparation of a m xed sanple of the
particulate hydrotalcite 25 and particulate zinc oxide: 2.83 Gans of zinc
oxi de (ZnO), Japanese Pharnmacopoerablewas added to 1.5 L of a slurry of 150
g/L of particulate hydrotalcite (ALCAMAC, trade nane of Kyowa Kagaku Co.) so
that 5 the amount of Zn was 1% by weight, m xed together so as to becone
uni form and the_ni xE¥a@pi@er eof _wé® dpitdy- driedshyimpiiing a spray drier to
obtain a m xed sanple. An X-ray mcro-anal yzer (EPMA manufactured by N hon
Denshi Co.) was used tolmake sure i9-Yhe nixture Wad uni formy dispersed. 10
Exanpl e 17. [0040] Pharmacol ogicaligest. Effect gpon the stomach ul cer was
exam ned by using male _15 rats (SP;% ﬁgd t he partbcglate conposite
hydr ot al ci te obt ai ned #n Exanple 12V the particufate hydrotalcite, there
was used the "ALCAMAC'4g trade nane,Q ppnufactured pyzKyowa Kagaku Kogyo Co.
The "ALCAVAC' was the ggrticulate hygrfgajcite repBeEented by a chem ca

6

formula, Mg6A12( OH) 16( CO3) 0 4H20.
0.74 0.

-

7 0.86 0.1
8 0.60 0.2
9 0.25 0.1
10 0.33 0.1
11 0.50 0.1
12 1.15 0.2
13 8.2 0.1
14 1.3 0.3
15 33 0.1
16 1.02 0.5
Comp. Ex. 1 - 0.1

[0038]
5 Comparative Example 1.

A particulate hydrotalcite (trade name: ALCAMAC)
manufactured by Kyowa Kagaku Kogyo Co. was used. The “ALCAMAC”
was a particulate hydrotalcite represented by a chemical
formula, MggAl; (CH)16(C0O3) * 4H0. The ALCAMAC was measured for

10 lead (Pb), cadmium (Cd), chromium (Cr), mercury {(Hg), sulfuric
acid ions (S04} and chlorine ions (Cl) in the same manner as
in Example 9 tobe 0.1 ppm>, 0.20 ppm, 0.72 ppm, 0.01 ppm>, 0.090
wt$ and 0.010 wt%, respectively.
[0039]

15 Comparative Example 2.

Preparation of a mixed sample of the particulate hydrotalcite



20 Testing nmethod. Test groups. Control 6 rats Particulate conposite
hydrotalcite, 100 ng/Kg 6 rats 25 Particulate hydrotalcite, 100 ng/Kg 6 rats
.A rat fasted overnight was abdon1na| % operated under anesthesia with

pent obar bi tal sodi um (40 ny/ Kg, f and 30 g L of 20% acetic acid was

I njected into the submucous coat |n t he boundary between the body of stomach
(area) and the 30 vestibular regio of the pylorus fromthe side of the serous
menbrane to prepare ulcer due to acetic acid. Three days after the ulcer

nodel s t £ grouped, and the nedicines to be tested
A6 BEEPREGare PiAC O IBL!

were or one Ime a day for 10 days in an anmount of 100
mg/ kg each ti rk-.83Garagwy ofif zinc Ixidee (daP)of Japnaesadﬁ’ﬂmrmq:tapoena t he

stomach ygs 1898y Lo, 20e 4 hey anepthiesi g0 Wi ETEPar b} ate sodi um (40

ng/ Kg, 1.p neasure the |on er X s ort dianeter of the
ul cer, kydet&i@uE@.Wﬁﬁﬂ?ﬂﬂheteeﬂewaymzagthedatKawﬁkmNE)danagehaactor and

was %Xpr@ﬁé%ﬁo@%r_ﬁg%egég%vﬂ#esuﬁqﬁ{ta”ﬂi‘kgde{]cgféttkﬁée é%tosb dBfe" esul ts

wer e as prove t par I cul at e Conp05|te
hydr ot al wiifomf, tdred ptleesemixtummhmwi)rﬂ@ gperytdreied 27 uswdld o .rl m
-rl vl rTf:r]'ay %rler i:o <‘>Jbta1n am :r-cgg sample An X-ray micro-analyzer
(EPMA manufactured by Nihon Denshi Co.) was used to make sure
if the mixture was uniformly dispersed.
10
Example 17.
[0040]
Pharmacological test.
Effect upon the stomach ulcer was examined by using male
15 rats (SPF) and the particulate composite hydrotalcite obtained
in Example 12. As the particulate hydrotalcite, there was used
the “ALCAMAC”, trade name, manufactured by Kyowa Kagaku Kogyo
Co. The “ALCAMAC” was the particulate hydrotalcite '

represented by a chemical formula, MgeAl; (OH)15(CO3) * 4H,0.

20
Testing method.
Test groups.
Control 6 rats
Particulate composite hydrotalcite, 100 mg/Kg 6 rats
25 Particulate hydrotalcite, 100 mg/Kg 6 rats

A rat fasted overnight was abdominally operated under
anesthesia with pentobarbital sodium (40 mg/Kg, i.p.), and 30
uL of 20% acetic acid was injected into the submucous coat in
the boundary between the body of stomach (area) and the

30 vestibular regio of the pylorus from the side of the serous
membrane to prepare ulcer due to acetic acid. Three days after
the ulcer models were prepared, the rats were grouped, and the
medicines to be tested were orally administered one time a day
for 10 days in an amount of 100 mg/kg each time. The day after

35 the day of final administration, the stomach was removed under
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the anesthesia with pentobarbital sodium (40 mg/Kg, i.p.) to
measure the long diameter x short diameter (mm) of the ulcer,
and the area (mm?) thereof was regarded to be the damage factor,
and was expressed as an average value * standard error of 6
rats. The results were as shown in Table 3.

The results prove that the particulate composite

hydrotalcite of the present invention works effectively.
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[ 0042] Pharnacol ogical test. Effect upon the stomach ulcer was exam ned in
-the sanme 5 manner as in Exanple 17 %y using male rats (SPF) and the
particul ate conposite hydrotalcite obtained in Exanple 15. The results were
as shown in Table 4. Exanple 19. [0043] 10 Pharmacol ogi cal test. Effect
upon the stomach ul cer was exam ned in the sane nmanner as in Exanple 17 by -
using male rats (SPF) and the particulate conposite hydrotalcite obtained in
Exanpl e (M041The results were as shown in Table 4. 15 The results prove that
the particulate conposite hydrotalcites of Exanple 9 and Exanple 15 works
particularly effectively. 29 [0044] O .11 Ji IDM-ri NI d ,a o0 -ri J-)
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Example 18.
[0042]
Pharmacological test.
Effect upon the stomach ulcer was examined in the same
5 manner as in Example 17 by using male rats (SPF) and the
particulate composite hydrotalcite obtained in Example 15.
The results were as shown in Table 4.
Example 19.
[0043]
10 Pharmacological test.

Effect upon the stomach ulcer was examined in the same
manner as in Example 17 by using male rats (SPF) and the
particulate composite hydrotalcite obtained in Example 9.

The results were as shown in Table 4.

15 The results prove that the particulate composite
hydrotalcites of Example 9 and Example 15 works particularly
effectively.
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. Phar macol ogi cal test. Effect upon thg stomach ul cer was exanm ned in the sane
5 manner as in Exanple 17 by using Pe rats (SPF) and the particulate
conposite hydrotalcite obtained in Exanple 16. The results were as shown in
Table 5. The results prove that the particul ate conposite hydrotalcite of
the invention works effectively. 31 [0046] - 0 .rg 4J o AO
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Example 20.
[0045]

Pharmacological test.
Effect upon the stomach ulcer was examined in the same

5 manner as in Example 17 by using male rats (SPF) and the
particulate composite hydrotalcite obtained in Example 16.
The results were as shown in Table 5.
The results prove that the particulate composite

hydrotalcite of the invention works effectively.
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‘test. Effect upon the stomach ulcer wgs exanmned in the same nanner as in
Exanple 17 by using nale rats (SPF) and the mxed 5 sanple (m xture of the
particul ate hydrotalcite and the particulate zinc oxide; zinc (Zn) content of
1% by weight) obtained in Conparative Exanple 2. The results were as shown
in Table 6. The results prove that the m xed sanple of Conparative 10

Exanpl e potgs} no effect. 33 04J rn --NI| - Or 1
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Comparative Example 3.
Pharmacological test.

Effect upon the stomach ulcer was examined in the same
manner as in Example 17 by using male rats (SPF} and the mixed

5 sample (mixture of the particulate hydrotalcite and the

particulate zinc oxide; zinc (Zn) content of 1% by weight)
obtained in Comparative Example 2.

The results were as shown in Table 6.

The results prove that the mixed sample of Comparative

10 Example 2 has no effect.
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U34 dains: 1. An agent for treating ulcer containing a particul ate
cconposite hydrotal cite represented byighe following formula (1) 5 as an
effective conmponent, (Maznb) 1-xAlx (CH) 2 (A nHO --- (1) wherein A - is
C032-, 5042- or -, nis 1 or 2, and x, a, b and mare values that satisfy
the followwng conditions, 10 0.18 5 x 5 0.4, 0.1 Sa<1 0<b505 05m
< 1. 2. The agent for treating ulcer as described in claiml, wherein A"-
in said fornula (1) is C032 or 5042 . 15 3. The agent for treating ulcer as

described in claim1, erein A- ifh said forpula (1) is C032-. 4. The agent
for treating ul cer as scribe§ in ¢laimi1, PO wherein x in said fornula (1)
satisfies 0.2 5 x 5 0. 35 5. “Phe agent for tfreating ulcer as described in
claim1, o 4 t 9
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wherein b in said fornula (1) satisfies 0.0005 5 b 5 0.2. 25 6. The agent for
tréating ulcer as described in claiml1l, wherein b in said fornula (1)
.satisfies 0.005 Sb 5 0.1. 7. The nt for treating ulcer as described in
claiml1l, wherein ain said fornulaggi) satisfies 0.2 5a 5 0.9. 30 8. The
agent for treating ulcer as described in claim1 for treating the peptic
ulcer in mammals. 9. The agent for treating ulcer as described in claiml for
35 treating the peptic ulcer in humans. 35 10. The agent for treating ulcer
as desthQ?@sL” claiml for treating the stomach ulcer or the duodenal ulcer
i n humans. 11. Use of the particulate conposite hydrotalcite as described
inclaiml for treating the ulcer. 12. The agent for treating ulcer as

described in ai i a .y adm.nl.st 10 13. A
t abl et ﬁdr trégt%ﬁéﬁﬁlggF E%ﬁ?g}ﬁgﬁgl§ﬁg ggP???hbé egnbgkgggpggtﬁ&drotalcite
as desccobpdsiibhediyimmtialasi ttmrepfesentved hpothe fedtlowlihglAormugaaliul ar agent

or figg géaggk%rtgggngo%gghgh@ing the particulate conposite hydrotalcite
as described rn-cfarm 1°88P°4n el fecti ve conponent. 15. A slurry agent for

treating ul ceqMgmM Qi ALY (ORE, ¥ pahLtimHycat e conpesi (@)hydrotalcite as

described in claiml as fiectjyve co nent. .16. A_zi,nc-suppl yi ng agent
cont ai ni ng thghﬁﬁ?fpcg 2 é

.an
| att& C@Bnpo e Rydrotal Bit8 4sCfeserPBEd in claim1 as
an effective xRbagobpandnin. até. vAluoeshoHabf shtéafynghpepbildowliagr by orally
adm nistering_an.,effective amount of the particul ate conposite hydrotalcite
as descri bed Fﬂna}g?ﬂVi’to a person suffering fromthe peptic 30 ulcer. 18.
Usep@f the paptigukate £onpasi beihEretal gi,te asb < 0.5, 0 E m <

1.

2. The agent for treating ulcer as described in claim 1,
wherein A"™ in said formula (1) is CO3%” or S04 .

15
3. The agent for treating ulcer as described in claim 1,

wherein A" in said formula (1) is CO;*.

4. The agent for treating ulcer as described in claim 1,

20 wherein x in said formula (1) satisfies 0.2 £ x S 0.35.

5. The agent for treating ulcer as described in claim 1,

- wherein b in said formula (1) satisfies 0.0005 = b =< 0.2.

25 6. The agent for treating ulcer as described in claim 1,

wherein b in said formula (1) satisfies 0.005 S b S 0.1.

7. The agent for treating ulcer as described in claim 1,

wherein a in said formula (1) satisfies 0.2 = a = 0.9.
30

8. The agent for treating ulcer as described in claim 1 for

treating the peptic ulcer in mammals.

9. The agent for treating ulcer as described in claim 1 for

35 treating the peptic ulcer in humans.



described in claim1l for preparing a nedicine for the treatnent of ulcer.

35

10. The agent for treating ulcer as described in claim 1 for

treating the stomach ulcer or the duodenal ulcer in humans.

5 11. Use of the particulate composite hydrotalcite as

described in claim 1 for treating the ulcer.

12. The agent for treating ulcer as described in claim 1 in

a form that can be orally administered.

10
13. A tablet for treating ulcer containing the particulate
composite hydrotalcite as described in claim 1 as an effective
component.

15 14. A granular agent or a fine granular agent containing the

particulate composite hydrotalcite as described in claim 1 as

an effective component.

15. A slurry agent for treating ulcer containing the
20 particulate composite hydrotalcite as described in claim 1 as

an effective component.

16. A zinc-supplying agent containing the particulate
composite hydrotalcite as described in claim 1 as an effective

25 component.

17. A method of treating peptic ulcer by orally administering
an effective amount of the particulate composite hydrotalcite
as described in claim 1 to a person suffering from the peptic

30 ulcer.

18. Use of the particulate composite hydrotalcite as
described in claim 1 for preparing a medicine for the treatment

of ulcer.



