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
¢onponent. Mbre particularly, the in¥ention relates to a novel agent
for treating ulcer using a zinc-containing particulate 10 conposite
hydrotal cite as an effective conponent that has an excellent effect
for treating the ulcer. Background Art: [0002] 15Agents for treating

ul cer have J,ang b i .and a nunerous kinds of products have
been deve #&%d.gfpgﬁ?a Bh¥H GG 00 2 o by a high acidity of acid in

the stomach, aBgeherterdrpatingt Vdeenf autonomi c nerve, interruption
in blood circulation in the walls of the stomach, stress, etc. As the
20 anti-ul cerating_agents, there have been used a nucous
menbr ane-Ifcdnaceiingiad@nt and an aggressive factor inhibitor for
i nhi bisti n@otohe secretion of acid in the stomach, such as Hy bl ocker
and proton pumﬁhi nhj bitor. As the nodern anti-ul cerating, agents,

e

there have beemPkhoWiWIHFYP BPOEKRT BB AbA9EMti A§TdRERR Whiffer s
o; gr anu:cmtadiﬁg BF%M®u%eiMpbbﬁﬁé Hyhﬁbt?)ﬂbﬂ?éb% drhetfectméé on

of granul ar super-oxj de (ngn-patent cunent : recent years
further, Cé’t’“P@Hngn ﬁ{'f eﬂéﬁlﬁp@é’ﬁ?i’() el%etﬂﬁ-oﬁ’e’éﬁﬂbesd‘é?iadho‘bﬁzi nc
(Zn), ancgentafenttfeatingealcag ddimgubceindasorindm idgyvphopbcuyte

bl endi,ng n. ' teria i.thezinc.(Zn) . For ex e, _Lthere
nave oo aBoRi p d ar i nas W Reteltiberomicior Hkchad

feat ure texgeldensbnpfEectoffori hce@Zhlg cllre belaeasi |y i ncorporated, as
wel | as a cinetidine/zinc conplex obtained by blending the cinetidine
of an antagoni st with zinc (patent docunent 1). 35Most of these
agents f &ackgeaepdghithe ul cer are organic 2 materials which may
affect theesahety of the human bodies. As the inorganic agent
for treating the ulcer, there haVﬁFbeen used synthetic particulate

hydr éPal ci t es MHHTF 4PE LERATINY HACSEi RAYY fapenteeR &iveieds ang @
pat ent do@ngesis Hindsl bf @SodiRRA 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 stcomach, 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 Hp, 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 comple'x 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



5 said that the synthetic particulate hydrotalcites are ideal

medi ci nal gastric antacids. The synthetic particul ate
hydrotalcite that is a gastric antacid is also effective as an agent
for treating the ulcer, and its prepharation nethod has been disclosed
in US. patent 10 specifications (patent docunent 4 and patent
docunent 5). The particulate hydrotalcite is typically represented by
a chem cal fornmula My6Al 2( OH) 16C38. 4H20. When used as the agent for

treati ngnphhey 4d Gehon 1RAVEY raff&?\: o&%v%@tfbggagfp@ﬁé b 230%1 & tine

hydrotal cite nust be intefnall for extended period
of ten causing P@aﬁ%@é“@égﬁﬁécrﬁg@%sf%ﬁﬁ?éﬁ@%ﬁlhﬁ Gett.eEhare havies of

the stonﬁs@n u[;él%ya@heeic AFHRBAl add hPhssdlva 4 sefsearadsedignces,
Vol . 45, 1786- 1791 (Septenber, 2000) 20[ Patent "docunent 1]

JP- A- 6- 4%%%0{4%5 %%’fe%éaﬁ‘é%%n?? aJ’Id PR URIIDIREeN dht  dochashees)

JP- B-$50- 3803% HAtattget sgachaeid pHridchlaPet BpdrMNoa1 G333 Qe <] Rakant
docunent 5], U S.. Pat nt No., 365 Jrﬂ%m 25 Di scl osure of the Invention:
Pr obl ens™% %]é‘aéolg@é ThG fREAGHAmti on: [ 0003] The particul ate

hydrotal cite Shevesmidetde pxceldet caypditotfarcittecthang sthgasicedr but
must be éﬁ‘ﬁéfba'l'syail&?% Rt L z[%d%gl QQ?&?% Qrdir %ti getsr{fﬁ% gausing

damage t0 ous nenbrane of eF nal onach after
i nt er nal #yd Uided prepasxt tonigwtthodi bas kfert |d¢§clﬂ5ﬁedeim)rlh5 .apktenher

| Mproyengsdci s de3bhed gart%@@ttﬁg lﬁﬁ@{tdlaoairm Eeﬂ?{% bHQ g)he h*HIeer nal

wal | s of e stonmmch. I's therefore an o | ect pr esent

i nvent i dhagslQ%aﬁﬁdwwtéﬁcﬂﬁﬂrwlﬁ@ﬂ{%k{ﬁ%@e@@#ﬁdw ilé‘hemlcal
hydr ot al £ {153 MgeAl, {OH)16C03 * 4H20. 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 11 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 1s therefore an object of the present invention

35 to provide an improved particulate composite hydrotalcite



effective for use as an agent for treating ulcer having excellent
effeet for treating the ulcer when internally used even for short
periods of time wthout damaging the mucous nenbrane of the internal
wal | s of the stomach. 5 Means for SoBving the Problems: [0004]

The present inventors have forwarded the study to inprove the
particul ate hydrotalcite in an attenpt to achi eve the above 10
object. As a result, the inventors have discovered that a particul ate

conposi t%éﬁé@'&%é' f?bi- uSOHY x5 3 eheef@@réfefaﬂﬁtgeuMEOﬁQ{,ﬂ%G whi ch

contains zinc (Zn) in a very small and particul a anmount as olid

sol uti on e&gRilbppt @fkaqy efmr heeabing dhet pdger Mpamdntrsapliy t verd

danagi ng diag ﬁuﬁoyﬁof@rﬁaﬁrwsobflélﬁ@mﬁmfmeﬂa \Aghhg fhe LgcSiHMRCH.
Nanmely, it was discovered t there can pr ovi a particulate

conposi t 8eRYIRBE P L the vﬂﬂt@ﬁnﬁé 4Al Lt tf}B?r sttPg'éFan the ul cer
of fergng |rrrred| ate effect wthout side effects as conpared to the

conventi gﬂn enti for tr tb ﬁ i\he ul cer. 20The particul ate
conposi t ﬁ?ﬁr PRI TR TE G FROLEPF bn contains zinc in a

pr edet er rfitcdéd] anount as a soI id solution. The particul ate corrposi te
hydrotalcite i ' [ of
nmagnesi umin t egggg%ﬁﬁl gr‘{lgﬁtgg% ﬁggél f;cfrda%dgggﬁ e% %?{] Je not
cont ain zm@am@utlgteslmmad@ntmlﬁeem%tameelﬁqjagtaiew @he Etth@e

par t !1?“' b5 ﬁ ?\%‘ taergiéﬁiet aél?ét \éeﬁa{réedféé&%ré&rthfarte%“ ”9
the ulcer. T act w | becorre Vi ous from Conparative Exanple
descri beaar‘a%evlaw copRpai ke |Wé‘rE3éaﬂrﬁ+Ye% coppeiphbag Yhet B@Ft%cﬁelate

particul al,a-bysseted Cnﬂ'h%h( %ﬁﬁbzﬁ%ﬂfﬁz @B 1ﬂH30)JeMt§i9éJil Hhd

contai ning zinc_ was bl ended w 5h zi nc oxi de (Zn0), was orally
adni ni st QP‘éHlC%G‘BPmFﬁé 3 Reripeaie 510p Rt BAEE PEAENE LB de

(|ZnO) \é\ﬂiolﬂ(lirééﬁlh@aﬂ:cly mee&gmtﬂmht damaguhgn theemeesss akmbhenstagmach
ul ce ue,t o, exces 0 tre onc. ntration in t

bl oob? decPEovEsi Fa2Lb e Ine bafadt, (RRkefiat R hEfed et
net al | ot khehdiheeeicarf be pedviided4 pargecuwlmhencarpas ittechydyetraldide o
stress “gh Dovay e & '%x' Prbat B%y ?t;?@“@fl%er-rgffgifﬁgt.}@] iz a(t%h) In

t he bl oo l'ects i ['iver, and Zl nc concentr
bl ood de@iée@esw%ﬁf@‘-@aﬁﬁdﬁ BELSOES | 25 camPRredppPi Ble t GPRYRNtEaRACh.

This 5 rg§g5£§ £or aa%q:rlg@sghénuig@rconcentrat| on of zinc in the
bl ood t ha supﬁlresses t he "occurrence of ulce i s congidered that

the $2rti cul at’heBAPbEFEEA S GOBPIFLEFE élyéirfofcﬁécilh%é?ﬁ tBR tegrtion
i nt er nal kyntisets MincOhya heﬁécsettdmlmundmmhﬁ e @UseVSd eIl tae .of

the I nt e&ﬂg lpaV\Eil:lllc%lgtcet ngpsés% e plyg téaic;?te 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 obvious from Comparative Examples described
later. In Comparative Examples described later, the
particulate hydrotalcite {MggBlo{OH)16* CO3* 4Hp0) without
30 containing zinc was blended with zinc oxide (Zn0O), and was
orally administered. However, the therapeutic effect due to
the zinc oxide (Zn0) was not virtually recognized.
In the case of the stomach ulcer due to excess of stress,
the zinc (Zn) concentration in the blood decreases due to stress.
35 This is because a protein called metallothioneine is formed in



10 deconposed in the stomach due to acid in the stomach, enabling
zinc. (Zn) to be effectively absorbed by the blood, contributing to

i ncreasing the zinc (Zn) concentration in the liver and in the bl ood,
so that zinc (Zn) is supplied to thedstonmach to assist the healing of
the ul cer. 15[ 0005] The particul ate conposite hydrotalcite of
the invention, further, works to supply zinc which is one of the
mnerals essential for the human body. Zinc which is one of the

essenti al %Qe{fﬁétﬁlésegﬂstﬁé) 1*1%%: TGl ”coSQ‘EE% %‘{Ps[iﬁ@d' Rol8GER! f

20 Shorfla Z1 nc decreases he sen rmmuntty n the
case of pnelgm apouehs- i Mhexefiosal aring i (@8)i b0 tihe béd?drﬁtglfbﬁie@to

the f et Usy GAUSHOB:{ HASHA LaME nctnitaitn 49PERABASOUTEUNd dsed ¢

has al so been rep orted that the short age of zinc 1 nduces ression.
If a bab?nﬂscﬁ%ﬁ“ht I%Iﬁqféliﬂﬁﬁt12531&%%?%é@e§h8f S'&°’H@°ﬁhes§ JdE st ate

are obtepcghses\veda fcreerfetaee HinbYe BHEdnt RRIoAVYE BERB ﬂrﬁeﬁethctct@t
proteins for form g %Cel s are h ¥nt hesi zed, a vercsierd%/
affecti n§hf=‘ﬁe‘3‘tpé’&ﬁﬁ fig W%%@P& CPEL | &L 1AGOMSAdREE i nc
defi ci enehehp@rtaicsaa&eeaomp@@iteedmyd%eaeciSe afSahe mﬁ@mtlérhaihaabout
48% of anemc 30 nmen re Eu”f{ln‘% mthe zi.nc_deficienc
s

A very sHal 7k M7 8% n3R e HOBBdlh T y in
t he hunmanebbdyne aof xhepriovedradl byakl partt |t¢:tel atemadmﬁm.stt talso is

nvarpga’ SbLEnS0lal R0 ssc%tntghydtgae%aogef stgmttlﬁ RAdH 1O

hydr ot al ererore sal articu
conposi t 81hgdiZey at@b?eeﬁ:ﬂ‘eqthe'eﬂ-lﬂ\ﬁé?ﬂqrmdl ISY ﬁheEb]n?@@iel ccagte:rnbwtomg

treating rﬁﬁj&ga%rm@ath@gzm hzhheccﬁtéeq&traft%ntt@aéﬂenglttaf HEPLIC

ul cer an fect for su zinc, [0006] Nanely, the present

i nvent or §ha®deods ﬁﬂ)?’é‘?'éélf‘ﬁa‘tg’t)hles 5”83?‘%?‘&5!0&1@ TEempRh F@ assist

hydrot al @hgeh@ﬁﬁtgweg Bvies@lédty dissolving a very small anmount of
zinc_jons are relatively inexpensive and non-toxic or

rel at?vell90¥€1/\t y toxic, in the particulate hydrotalcite, is very
effective in tmmapaméﬁﬂe&mmﬁsnﬂecﬁydmmhlicsw sb thkfantdntd dm)

supplying zinc (Zn) ,10.as_a m nes hay u [y ed at t he
present ?H{:/{-elﬁﬂ’oﬁ'{grks to ﬁc%%r [ nf;gcto %h §r esent§$ ﬁt\/entﬁ} O, c-“tlﬁ;ere
are provesdsent il fof theihwpaadenty .f okine Uauchgsmrtae@f ahe adzendsal

oo (35 SRR Lo 1 0 SRS At 2
an 4G ective ddharéaeatet H@%téﬁgl_{eaw&(:hﬁ)s?@,&ﬁl gbgor immmity.
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 obsexrved 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



wherein A"- is C(:)32-, SO42- or -, nis 1l or 2, and x, a, b and in
are values that satisfy the follow ng conditions, 200.18 5 x 5 0.4,
0.1 5a<1l1 0<b505 05m<1 (2) The agent for treating

ul cer as described in (1) above, wheBein A'- in the formula (1) is
CO32- or SO42-. (3) The agent for treating ulcer as described
in (1) above, 25 wherein A'- in the formula (1) is C(:)32-. (4) The
agent for treati ng ul cer as described in (1) above, wherein x in t he

formJIa( e The t,.for

ul cer as escrl JC %”?f%egﬁ tq‘\ﬁngélg??%ﬁ%avmgt ﬁg% orr}?ﬁjl ;fr(e

sati sfi estI&aG:O@ﬁ she petiz UQOe(fGé)ﬂ%dﬂmgerftfef:berr @ampdg'mlgceunas
descri bed[dd?JG(]l) above, wherein b in the fornmula (1) satisfies 0.005

5b:C 0.1 7) The agent for treating ulcer as described in (1)
above wher ei n amehn tfélef SrAEFAL (W Vendidrsf have (dismueredpthat the

(8) The %&tlch%tér@aﬁ;w&ﬂé %%r%%aﬁl'ﬁ@é'&?ﬁhﬂd&d(%)y abeyg1$5 for
treating the peptic ulcer in_mammals,
dissolving a very small amount of zinc ions, which are
relatively inexpensive and non-toxic or relatively lowly toxic,
in the particulate hydrotalcite, is very effective in treating
the stomach ulcer and is also effective in supplying zinc (Zn)
10 as a mineral, and have thus arrived at the present invention.
According to the present invention, there are provided
the following agent 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,
(MQaZDip) 1-xB Ly (OH) 2 (A™) x/n * MH0 --- (1)
wherein A™ is €Os*", 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=2nm<
1.
{2) The agent for treating ulcer as described in (1) above,

wherein A™ in the formula (1) is COs* or S0,%.

(3) The agent for treating ulcer as described in (1) above,
25 wherein A™ in the formula (1) is COs* .

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

wherein x in the formula (1) satisfies 0.2 =< x S 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 £ 0.89.

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

35 for treating the peptic ulcer in mammals.



(9) The agent for treating ulcer as described in (1) above for
treating the peptic ulcer in humans. (10) The agent for treating

ul cer as described in (1) above for treating the stonmach ul cer or
t'he duodenal ulcer in humans. 5 (11)6Use of the particul ate conposite
hydrotal cite as described in (1) above for treating the ulcer. (12)
The agent for treating ulcer as described in (1) above in a formthat
can be orally adm nistered. (13) Atablet for treating ulcer

contai ni ng)t herpardddidl 3be épemn%tomsﬁgg il CCE AT

(1) above s an ef ive co Fanul ar ageht 2ot &
fine gradgratragehng cdm diaptag tlh@epalﬂllft}ma@tse conposite hydrotalcite

as descrijhgg ipnd ]Qgé}}%mf%raél—@{tﬁgf %@Eb\é%&%’ﬂed 1a Qiﬁ)akﬁb\% urry

agent for treati ng | cer cont ai ni ng part I cul ate composi t

hydr ot al éptretraatdé@cwil%é&omﬁcb 11)10550% tag dipdsrrdcl Ry éan*wmﬁ

(16) B zi(ngysupsd wm&m@a&t@eﬂlﬁ@ldmgdﬁt@ahya@utai@wmosl te
hydr ot al cj escr Qe Y %% ab ove as &?: ective 20 conponent.
(17) A mgf’ﬁﬁﬁala? t’rréaJI ng Bgﬁt TP &% PyC88ni ni stering an

ef fecti vd1apourtie m‘gdxﬂtefpartrefaﬂmgeuacarpoas tctedwcdmtiahm (&) atbove

described_in (1 ove to a4 Pers su r.omthe peptic ulcer.
25 (18) fﬁgeao$ %Iﬁe patr tcla@uﬁa 8r%gjr::¥>oaér? SI%%ro alcite as described in

(1) abovdlﬁbr Priggpdreitn§oa tmh@nqeuioert@ﬁamatmhhgqﬁamnmlatﬁffect
of the | gxggagfee h9d %g@gﬂlécsgﬁgeeghggdme 17 95 o5 WELE# QY. Jher €

IS provi a part e conposite rota cite having an e ect for
treati ngCPMEOIp)%lp)h c ulcer. The parti cuI ate conposite hydrotalcite is

a particyhgje ﬁ%‘;%h‘é&hﬁ eh;\éﬁ'xrtoc!aﬁ'acﬂﬁe tdl%tnuiiﬁrcé)cj@rﬁ! @®n8aPhoslgtaidm ned
amount of zinc as a solid solutian,

partlculate 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 ocrally 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 (Z2n}) as a solid solution,



and is represented by the above formula (1). When orally

adm ni stered, the particulate conposite hydrotalcite works to quickly
heal the peptic ulcer. The healing effect is exhibited nore

i'mredi ately than the particul ate hydrfotal cite that does 5 not contain
zinc, side effects are snmall, and very little damges are caused to
the mucous menbrane of the internal walls of the stomach and to the
intestines. Best Mdde for Carrying Qut the Invention: 10[0008]

As descriggy %@%gggn@m?@%tﬁf‘#ﬁ %Ps%p@ahpmhyﬁnot ag:ﬁéﬁ o1 e

invention is repr ted I'owi n
(M4zna EdileT(l@I#fQ@Arﬂ)%(PﬂFﬁi@Q@t& cempoqm@wérﬁtix cite wogks-to

SO42- or fdiokly héalltRE p%ptaa%rbexa %@ﬂ@aﬁhﬁé%f\i’@c‘ﬁe& bnﬁib%éa sfy
the foll ow ng _¢onditions, 18 xQ 5, Om<

1. 20[ 000%*e 1mmedﬂm*eelpsartthaauFa?ep%r&rwsl@tt@ h%ﬁf%ﬁmt@e tBF‘tt flees

Ergserstl ifBteRbneaihepi @SLdiate le)ffbbesf@f?wrmm:l,) angl epr 1_-'_€tliétt e
ydrotal cjte containin ) amunt of zi

Colut | on daRRaRar i CopHed 3 Fhe AREPHS CupsBrEeo h AP Fred YSLEE ¢ he
present igfvehki ehomscla amwdmountehdutagtimes sane crystalline structure
as that of the particulate hydrotalcite, and exhibits the sane
diffraction pattern as that of the particulate hydrotalcite as

measur ed Bpstt NedpofiderCacrwingdOutr e i Dnventtimad (see Table 1).

Further, [tdb% @artl culate 30 conposite hydrotalcite of the present
|nvent|on contalns zinc that is solidly dissolved in the hydrotalcite
and does not dAfedeseiied @bovgal thal parpiculadesConaeri®? the internal

val I's of JheokBiesté r@tﬁé%w&&dnt15&@1@&%@6%@&@%@10& 0]
35The particul ate conposite hydrotal cite of the present i nvention

has a ché@®#lasf{tlcture represented by the above fornula (1) The
formula (1) wi I(Mgm\g/)pg;\pxq@mgueﬂ-yﬂgemg@bed l n- Lh@lforrml a (1), An-

|s an_ani on hayj val ency o- n S -, and
Err’ef er abl y%‘?%i‘ ofs ﬁ8"| sor C]rcr:lcﬂnf’ %Fe?ﬁl?’ébé)’y AER2- .

These ani ons may and bEiE‘l tmnarki nallst,lesa tthat G@82sfgnth&CA2k)owing

Si mJItaneoust d{@l orfs satisfies 0.18 6 x 0.4 and is, preferably,

0.2 5x 5 0.35 more€ preferably, 0.24 6 x 6 0. 3. Further b
satisfies 0 < ®. Beo§5xa§j 0.9, Oref & abls,1,0.060% Sb0650.@ Sna, <

particularly pgjeferably,

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 compound 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 dissclved 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



10 0.005 5 b 5 0.1. Further, a satisfies 0.1 5 a < 1, and, nore
preferably, 0.2 5 a 6 0.9 and, particularly, 0.3 6 a 6 0.8. Further,
m stands for the content of crystal water and satisfies 0 5 m< 1
and, preferably, 0.1 5 m< 1. [0011] 815The particul ate conposite
hydrotal cite of the present invention is alnost nontoxic, and its
LD50i s | arger than 15,000 ng/kg (orally, rat). [0012] The nethod of
produci ng the particul ate conposite 20 hydrotalcite of the present

i nvention j [.C t he t (o] ugy t he
par t1 cul AFESATARD: Are 2 Heaigdl BRehOp IR RSy AR SRV [ 1O
(zZn) is dddedlao(llhe Tharfiormylastlervill noydicheengrately degoetbedn sal t
and/or a i I 0 e i 1 ol |

sol uti on?ngkj“%:_ nc 2 _% t‘%i(’)uﬁ JE)% ataﬁdafe:lg&iIl ?éﬁ%#egef%r%%gﬁ%aﬁbuérﬁdt 0

t he st ar tisngOsat &Csal or Srlef by, nuefiewablyr ROl arvileer- 3oubse

salt guChR® didHcata®lys oot e Teddhid dktema PRACL B8e £RRALINREE, e.g.,
conditions are selegted fromthose in a range described in g]e above

U.S. pat &%ﬁ %@‘P(ﬁ%%}r simultampousdivhodiere prodiel HEiand-par & aufat e
conposi t@.lfaytgﬁ@tiaé,cg;&e_feiaéne, . esenik igw;e.as:?m,c?m@i ﬁ%éf@félb"%,ﬂg an
aqueous sol ution containing, for exanple, salts , Zn an
(nitrate?-@fl é)i’ﬂegahd:asulrg’éltg?ratbr HRfigs rfr‘eﬁ.;lb gge%%t%“ 5&hat
colnst it uth-feEBEaHBfij r(B.cbchw t< awl St 6. bysidt Paaittienlarlyp aafemisly,

sol utjon o odi um-car.bonat e, ( Na2C3/. Al = 0. to 0. and an
cquebbe  SPAB S o Ey R e Ao 1 Bolivhct A rLreBH” S . so
as to beprefprebly tlaved whid @.9oknd ngarttdcpbiaoly} b ¥ €t irD. 8.

sol uti on g Al G dlamidebh thegzuaﬁlég.ct o2 808t PRaPellarPltiBsies

hydr oxi de. e reaction Is con roomtenperature to 1001:.
The reactdi & mwroducandapresegsbdyi n0it s=forfm 8¢ may be washed, and
the suspgqpghep thereof (aqueous system) may be subjected to the
hydr ot hermal reaction at a tenperature of, 70 ﬁo_ZOOCf r 0.5 to 24
hour 2 10[ 0014fhe partifndabs chmpesite dydsareteitarof ithe A5eGETSn the

shape of ihkenpash iieud Bicstcoposkice Andriaisalmy,ties Darddwe thaaseNntooo

i nvention, ,it Is vant ageous if the particles have an average
secondar?‘%gptf%ﬁf% ,Zera% ‘0.1 to 20 gm and, preferably, 0.2 to 10 gm
15 as nedé0iegyl by the laser diffraction scattering nethod, and it is

desired that i haye . ifi ULt ..o to 30
n2/ g and, preP@E%b ;'%%9 tg\g Egoﬁgbfd)%e.b%\ﬁﬁg%uﬁgg%a%(??pa%lé%ent for
t r ea?P nghyficetalelte parthe prasentdmpysatiengbasiraile the same as

i nvent i opngaRnHen Ushdd) o¥NPrb@iBing the particulate hydrotalcite
(e.g., U.S5. Patent No. 3539306). Here, zinc (2Zn) 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 amcunt 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 raticos of metal elements

35 that constitute the desired particulate hydrotalcite, an



20 such as powder, fine granule, granule, tablet, capsule or slurry,
and,. as required, there can be added a vehicle, a bonding agent, a
di sintegrant and a | ubricant thereto. As the bondi ng agent,
tthere can be used crystalline cellul @se or starches. As the

di sintegrant, there can be used 25 starch-type disintegrants such as
corn starch, potato starch, dextrin, hydroxypropyl starch, starch
partly in a-form and carboxynethyl starch sodium as well as

car boxys PR US T RSt aE sk ier A Thriale (SRR AR E0n 88 rpe0 -7

hydr ot al @rideanfaquepumeehttoon icf sodbem flyydredide :trattrb eontathewith
rount o0 BERES: ofp B8 By (84 byt arITsPLE A A ALAIRE ELY it T
per the wiothke wenagmoofsqlhmpatﬁtel@ tOFlJQ tfh@itthtth@ amcex%sehutc@mt ain
35 addit 'o‘@%ohﬁuﬁ@@@fixﬂ{e 0. dnd 0r 30% H We QBBduE’E@é ef@blgpm 0-5 10

to 20% by wei ght additives in the tablets, there can be
exenpl i f itegrenstapeves FOATG oné"bebmﬁﬂwnagmwam@am Be ey aptitais

vel | as swaal 8pi ﬂgyag@masﬂeaﬁt%naoéséag@é erﬁﬁrcfnU’EﬁerEHb“(§@iﬁl§®us
col oring agent and coati ng, a%ent The 5 qfl «its can be fornmed in such
a shape &YSEEBhdMNapR SYRISCTERAPE, tg%h}é\‘ rohnezfigde reaghyPm At shape

or rod-|idegpsRapre (81 to 2000 NEoRURM tbomtn@@i-sng ul cer of the
i nveghl oaoﬁgé?ffectl ve in restoring the tissues, such as healing
s ki

vari of 10 ulcers in mammal s. The agent for treating ul cer
of the inventiDinough phetrecid anlgazsffcadtalrvblmmatrm ong:l'tehehpppt@f:

ul cer. TRk do i3 L EGA g&gl@g Bkal Berl BYaHd

Ogl%b hvénfibn

i mredi at e ef N recoverin e ulcer in the estlve or gans ‘such
as oral aav;s;adwﬂagpoust , Panbbelrfmhayaean ay@rnasﬁemwredm

| ar ge in cul ti gg B, 0fg the %e tion
exhibits % P?g?;u%%&g;t'ﬁe?a%éeuth g‘?rgf%ﬁ ﬁ )6 Tcers in IB”&

st omhéh aﬁdnmmhv theelpgas cs#+ﬂf§a5§éaussgqtﬁ@rﬁastm%fd}%eaeéraﬁos| te

hydr ot al gist ge§PRiRiItRAE partierdd aavend sEgeBheof £1H&uirTweat hpsa byt
itself is an exce ent 20 g gtrl c ant_aci d exp) biting i medi ate
B’ 4

effect for tﬁeaPr‘&I |92|E‘1‘i‘(j1 rt RECFRF LY hd &8 45 M 1%e st omach and
sustai ni ng t hewheuusaliaa ag agehecfor ptesum@bycenntﬁhebp&mgcamte

heating t g?npgsfge 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, hydroxypropyl starch, starch partly in a-form, and
carboxymethyl starch sodium, as well as closcarmellose sodium,
carmellose calcium, carmellose and carboxystarch socium.
[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



[0017] The agent for treating ulcer of the invention is effective 25
for various animals if they are manmal s. The agent for treating ul cer
Is effective not only for humans but al so for donestic animals such
as cattle, pigs, sheep and the like,1tas well as for pets such as
dogs, cats and the like. In particular, the agent for treating ul cer
exhibits excellent effect for treating 30 the peptic ul cer
(especially, the stomach ulcer and the duodenal ul cer) of humans.

[00181 }i‘”?y, R ?cri’lty 379%“1:'}5' Séﬁéfgivéé‘elnagﬁé'ttemh el e@hb?g yhger

of the |nvent red i cul ate
conposi t ®ehpFeapiiEied the apavgnyenbionse hQPQng aﬂﬁnﬁndndpreferably,

1to4 gcﬁ%&n%@gﬁngt & A1 as sweebBREH I MENEDORALPE RYIPLLEST,

however, the amdunt of adm nistration may increase or decrease beyond
t he abové’errél"i&@ fobnbgantrh&lRFERT| BTCRE |1anch GRakdngdedgdrpbed The

detai b byta\ﬁa)étgfca@mrmbeﬁed in such alshap¥adlkesnd cahpanalwalll Sidpe,
nmet hods of . Zn . an i culate co e h drotaIC|te (b)
aver age §%@8ﬁaﬁ?g g&ﬁ??tl fgﬁp%é¥?§%£§ﬁﬁi8 §ﬁ??%ce area and
(d) X—rawonQ6g|ffract|on al | stand for val ues neasured by the
Veasurod by { HEPGPERTE LS ahaA T O TASHOE CLB) ATAPAGE Sceprer e
particl e isi zestébMrasthedilspuebe buskraslifdaldogi varscas tlkeindg cnﬁat hod.
10 ulcers in mammals. The agent for treating ulcer of the
invention is particularly effective in treating the peptic
ulcer. That is, the treating agent of the invention exhibits
an immediate effect in recovering the ulcer in the digestive
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 duocdenum. 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 aremammals. 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



Measured by using the M CROTRACK particle size profile neter (X-100
HRA, . manuf actured by N kkiso Co. ) . 70 MIliliters of a

sol ution of sodi um hexanet aphosphate of 0.2 W V% was gradual | y added
to 700 ng of a sanple powder 20 and Was di spersed with ultrasonic
waves for 3 mnutes by using an ultrasonic honogeni zer, US-330T,
manuf actured by N hon Sei ki Sei sakusho Co.. After dispersed with

ul trasoni c waves, the dispersion solution was imredi ately stirred by

using a g - st.i / t4hi n ) rt treatment with 25
ultr ason{ggﬁ\ﬂa@%é?é%f?% 14.t8) %Soﬁé%'hgeﬁﬁu%gtr Si gﬁyéol ution was picked
up and was addeeperdingapeanthei siutans, SovweNer M HROFFACK prticl e

si ze profidngniBt 84t {ah A0 iHRAcagB I St p LA BYydMKKhE QpEe Darfid,

after one m nute has pasSed, was neasured for 1ts particle siZze
profile. [094Sdr enent was taken a total of two 30 times, and an
arithgetic mearhy dnvenefioh0dlumokabé \dessadpedaiy qiadiilche wa ¥ est
obt ai ned _t hrough t he neasurenent was calculated to regard it as an
aver age gééﬁﬁgg?y particle size of the sanple. (c) BET specific
surface area. In Examples, (deasalgtibyl trethadsooptimmnaehlbodf tdieng

Ilizqui guEi'ptaé‘gg?gl?gg)éoq@%%gweﬁygfééglﬂgé,r a(?)tjl SGePES‘éuééé%c{E%IJ‘Od-
particle size, (c) BET specific surface area and {d) X-ray
10 diffraction, all stand for values measured by the methods
described below.
{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 method.
Measured by using the MICROTRACK particle size profile
meter (X-100 HRA, manufactured by Nikkiso 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
to regard 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.



65, step; 0.02, scan speed; 4 /mn, control voltage; 40 KV, control
current; 20 mA, apparatus; RINT 2200VX diffracti on system
5(manuf actured by Rigaku Denki Co.). Exanple 1. [0020) 10A m xed
aqueous solution {referred to as solldion A} of nagnesiumnitrate of
a concentration of 1.50 nols/L, zinc nitrate of a concentration of
3.61 x 10-3 nols/L and alum numnitrate of a concentration of 0.752
nol s/ L, an aqueous sol ution {solution B) of sodium carbonate of a

concentration ef,x0 5‘3%11‘? (g)é Z/_ Lg d6 n agggggsosﬁ ution { solution
iy

C} of sodi um hydréxi of ‘"a” concentrati 6n~o ‘wer e prepar ed.
Next, by usingsganespeédy Hurpint heordoialkt ivedtaget hé0 sV uti on B and
the solution CopgkesPOMkLthAtMt @0amheacti on vessel at such flow rates
that the volunme ratio of the solution A and the solution B was 1 and
20 1, and the pPPa&ERHES bR1NTe 2209¥¥i ShESHASHYW SWESeRdj usted with the

sol utison C so Gmah@fdetuBdbyi Redakd Bedldg®.Qf, 10 to 10.5, and the
reaction was carried out at a tenperature of 40C to forma
precipitate. The precipitate was filtered, washed, dried overnight at
110C, pulverized and was sieved to obtain 25 a particul ate conposite
hydr ot al C‘é){ & qfe the follow ng conposition. The washing consisted of
washi ng w Fwat er and, then with hydrochloric acid of 10-3 nols/L.
The anounf00@0lhydrochloric acid at this nonment was 30 tines as great

2 coont o MBS HORH B ErL el Bl g Sy 31 o
The anal ywagngisip@spitrafe Af ian copeephratten Afe loSfpoolsélhyzirz al cite
was as s ‘Q{;iait@ Jabl &cAcefiabheidh al5 8, ghous: dPendnghy hhaak1kesiid  of
arsenic (As g:t he same hol ds hereinafter). .
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 cof 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 solution 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 10~ mols/L. The amount of
hydrochleric acid at this moment was 30 times as great as the
weight of the particulate composite hydrotalcite.
30 Composition: Mgo,ses2n0.0016A10.333 (OH) 2 (CO3) 0,167 * 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.



13 [0021] A m xed aqueous solution {referred to as solution A}
of magnesiumnitrate of a concentration of 1.20 nols/L, zinc nitrate
of a concentration of 0.754 nols/L and alumnumnitrate 5 of a
concentration of 0.31 nols/L, an aquebus sol ution {solution B} of

sodi um car bonate of a concentration of 0.45 nols/L, and an aqueous
solution (solution C) of sodium hydroxide of a concentration of 3.4 N
were prepared. Next, the reaction was conducted by the sane nethod as
t hat of Eﬁﬁﬁﬁhe 1 to obtain a 10 particul ate conposite hydrotalcite
of the follow'ng conposition. Washi ng was conducted by using
wat er and, thef mixesdGvasusctakutdenol raferied 4ei as gfolrdionndl/ef i n

an amunty 30, dsli RS n@Er S LA s 35 doReeWRLIM oPfof NE 2pakbh Y1, At 8 ne
conposite hydrotalcite. 15Conposition: MO0.53Zn0. 137A10. 333, ( 2

(COB) 0. Fetrage gfproncentrahdon o ¢t | ¥hiotgsh@pdar Luminyn pherate
gar E nglz?ﬁg% %@H_@@ﬁgiﬁtib’rdbﬂfoablmirﬂnﬁ_s\ﬁ@$ @fa@_mAgalan@iH@{ gollrxeep! e

: m xed aqueous, sol ution {sqol uti.on 0 esj um
N thate G QEONOM FAEPORSEE GF S0STISIN AioRooh €148 BO0p by and
concent r ari @uebus. H8Lut ildh J sedusibnady af wWudium hytikakedefof a
concentration of 0.501 I 5/, an 0 SO [.O solution 81 of
sodiun1cé¥ﬁ5ﬁ@géag%g <§gﬁégﬁkfhrfb§9%$a%%§0 §§%§7ﬂ?ﬁaﬁﬁg§§9%ﬂ %ﬁ%eous
sol uti on deswlugtedrbCithef sgudinghhoddrexthiet off Exampberi tat pbhabh 8.4 N
WEr € 1B eRaY; : Q4L r u sane nmanner
as i%BEXE%%ﬁgCE&?géo%%ﬂ%ﬁﬁgibg???gu £%£@%S#§§§%tg°%38$£§%|cite of the
f ol | ow nFoserRgdsienon. The washi ng consisted of washing with water

and, 30 then wyibhacelks RHRcREdYYy 3s 1R RhkekrRl) eRBNRL KudduEs as
great as the weight of the particulgte c?np03|te q%g{ot I cite.

Conposi t iSFUtREB RO IGnBA D oF5 1P OHod ¥ GERRR AR 3§ trRpy as

The anal Wrieaal ad ehtl deitfhtZBf ithet er hiadiliatel brepsirROBELotyTE il Cit e

was as shown in Table 2. 14
15 Composition: Mgo.s3Zno.137R10.333 {OH}2(C03}¢.167 * 0. 5H;0

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”2 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 cobtain a
particulate'composite hydrotalcite of the following
composition. The washing consisted of washing with water and,

30 then with acetic acid of 10~ mols/L in an amount 30 times as
great as the weight of the particulate composite hydrotalcite.

Composition: Mgp, 74852N0.0015810.25 {OH) 2 (CO3}¢.125 * 0. 5H20
The analytical result of Zn in the particulate composite
hydrotalcite was as shown in Table 2.
35



Exanpl e 4. [0023] A m xed aqueous solution {solution A} of
magnesiumnitrate 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 addeous solution {solution B} of
sodi um car bonate of a concentration of 0.304 nols/L, and an aqueous
solution (solution C of sodium hydroxide of a concentration of 3.4 N
wer e prepared Next, the reaction was 10 carried out in the sane
manner anpl e 1, and the obtained reaction solution was
hydrothe ﬁﬁWP ggcted at 1501: for 12 hours. After cooled, the
reaction [po@dlict was filtered, washed with water, mashed mﬁth an

aqueous sol uti 00 P3BLE)L o4y SLALR0BALE) ol gy, o0

was, further, e reaction
washed \Amhrhy@lr@’ém sPhcentratign rd 415Aohe}a/In zanCanbt:mtmoaﬁ |amss

as great caﬁcénﬁaﬁahtofofl yhe paid-ﬂ%fm %magihﬁfnlmmlcﬁﬁslt% g The

reaction product was dried overnight at 1:, pulverized and sieved

to obtai @ %pmrmr@@naﬂ@%an%émoéswdr@} a‘HB??‘éS srlugdonql ¥ tign0

conposi t kYo £ %W%I&A%nawoaﬂmzesﬂc&ma%ﬂéf (00 48mb 5P, Gnk2S O
51' 120 The anal ytical result of Zn in the parélculate conp05|te

hydr ot al 8Pt 8T9RR" A FHwini |{15 pEEen Chofrgofipn Rydyggsly of a = p
m xed aqdendentedtiidron (304 B wabe A) regia rEriynagdxyy aulef pégction was

trati f 1.50 | s/ L, | f f f. 2.9
<1658 LErEPledrut AR e i 3F LTS a0 PRl PhR e g
nol s/ L, aaaaﬂimﬁNEbkuﬂlwhi@as(BpmrmuhHrmanquremdtemnatmﬂﬂﬂaaferolza

concent gL, o0, 0223 JIRIY Lun P2y ,gfga\%éagyff'ﬁeeiéa' WaishRdCh of

sodi um hydroxi de o concéntration o wer e ared. Next, the
reacti onwhbl walred,edvagied Hithean amiepmusneplusion mels) @fd the

obt ai neds3g; iR asd iIhate! BEl 901 VRSL f1i |l @ds WE@P@QL-W thagMaleritwashed
with 15 an aqueous solution of sodium carbonate of a concentration

of Ol nBprerandlewbs theyFeaarionpeeditrtweshvaghed vigghydroedlogdét i on’

sol uti ona¥eg d@awédndmsm hy Hrpelbant Qloaﬁiﬂeé)fasl@ré]atmébsﬂie hid igRt
anount 40_tines as iat as the melqpt of, E
of the partitulate composite hydrotalcite. The reaction

product was dried overnight at 110C, pulverized and sieved to
obtain a particulate composite hydrotalcite of the following

20 composition.

Composition: Mdg,7414Zn0.0086R1p.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 aqueocus solution {solution A} ¢of magnesium
sulfate of a concentration of 1.50 mols/L, zinc sulfate of a
concentration of 2.9 x 10”° 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



5 particul ate conposite hydrotalcite. The reaction product was dried
overni ght at 401:, pulverized and sieved to obtain a particulate
conposite hydrotalcite of the follow ng conposition.

Conposi ti on MgoasesZno. onsAl 0.zo (OH5 2 (C3B) 0.0994 (SO4) 0.0006
100. 751120 The anal ytical result of Zn in the particul ate
conposite hydrotalcite was as shown in Table 2. Exanple 6. 15[ 0025]
A m xed aqueous solution (solution Al of magnesium sul fate of a

concent r%b{ %@ugg, % 0] ij AR ?%{:%‘3 S o §0&> t§ta't98p %f 1895

1.627 x an a um num-su a concentratron o
nmol s/ L, dh lageddlisandl wasorfurdbleyt:i vasized mtlbﬁa§@d| urextr bde e of a

concent raééa%‘hgfn Qo 23t {0 SYds waRHledNw er%}tﬁcoiﬂll%'lgnaﬁ&' Yki pg-+Cl of

sodi um hydrOX| a concentration o wer e prepared. Next, the
reacti on WS éa#ﬂléﬁ @mﬁuqqq4@h§1§8ﬁeaﬁeﬁﬁﬁﬁtzi§ FﬁeEﬁﬁhﬁhE Qf Bhel t he

obt ai med g3Glcu0Bt & WBdipodn teasydidtiaaicade . Waghe dedt t doN@lréductesied
w th 25 an aqueous sol ution sodi um car bonate of a concentration of

0.1 nol / 19%i%d eYSrnight lr 40%as iR VitiFefarer. SAB%Rd Yt heRt@ddt ifon

sol uti on pias ivashed wohpodiaet hgdactdleitd bt thel $olllonwinag anount 40
times as great . ﬁs the weight of the particul ate conposite
hydr ot al 054h2%Peacti on product was dried 30 overni ght at 1101D,

pul veri zed andcsisyeit fon :0Byai-shs2nPah LAIGUWLA0R) L@IRPS bdof( $:0b Qbatl i t e

of ttig @Qﬁwgg conposition. Conposition : MO0. 79:4Zn0. 00e6Al 0. 20
9. 0994 (504) 0.0006 0.6H20 35The anal ytical result of

Zn in the partTh@laataéytéqpbsietselltchf Apdintakecpart igad afe compesite

Table 2. Hoauphecite [(PAR)s JMolthxefd BaROUS sol ution (solution Al of
magnesi um

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 107% 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 agueous 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 solution 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 110°C, pulverized and sieved to obtain a
particulate composite hydrotalcite of the following
composition;

Composition: Mgp,79142N0.0086R10.20 (OH) 2 (CO3) 0,0904 {S0O4) 0.0006 *

0. 6H0

35 The analytical result of Zn in the particulate composite



chloride of a concentration of 1.50 nols/L, zinc sulfate of a
concentration of 2.03 x 10-2 nols/L and al um num chl ori de of a
concentration of 0.507 nols/L, an aqueous solution (solution B) of
sodi um carbonate of a concentrationldf 0.30 nols/L, and 10 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 manner
as in Exanple 1 to obtain a particulate conposite hydrotalcite of the

fol |l ow nglygigggg%iﬁ%mfn%\lbals{ shd. hes, o %d by using water and, then

15 nitri I'n"an anoun times as great as the
ght of the particulate conposite hydrotal cite. Conposition:

I\/gO 742”?3:{9%61@ 25(01-1) 2 (CGB) 0.125 0 51420 The anal yti cal

result of Zn in the particul ate conposite hydrotalcite was as shown

in Tabl e [BO02f§rt her, Table 1 shows 20 characteristic peaks in a

diffrgction paﬁtﬁfbcpfaduaaueaéél@w&{ e[sQﬂmﬂQShtE}hdﬂrrﬁH é:sum as

d ff 0027
o ed aibebide BoH G Foncteurdiiion, oh 1 ob HedAct: f thresiiaEe ot 2 )
concentr a:foh/ﬁfnﬂfaﬁl(ﬁﬂ gml2sbB, lemg moﬂ;éﬂt earaf aatumﬁ)?umnttmm:rm fo 1.13
10-2 S a um n ori a_concentration_o
i b B e tan B T SBaliETsn orf AERERE e dtrol ssthittony 4
concent r &tli ofi swfdidm?danipbrsdtly odinal camc&q:dtea&sos@ﬂt& -G lftebismu andC} of
sodi ;‘6“ hydr Qéhgc?ué’f éﬁ&%%e%hfﬁt%h CHnla%-f“ sﬁd%ehgéfm fext, the

reaction carrie nner as 1n 1 and t he
obt ai ned cpeaentmtm wfi dnd Mhwenasprebaratt th@x%us‘-@@nsemtw\rerv@ﬁ 35

(aqueous c§¥§&sm o¥@S; U0LARE ?Amef %%ctl%d m&g@@ {otg Jo%eaqlﬂ @ 17

After coole reaction produ I'tered, washed, dried
over ni ghPaéqullbq_te ?ﬂﬂﬂ?@ﬂ??em%ﬂt%@%}f@d ofo tB8t APAL G ti cul at e
conposi t @oiﬂpaégtﬁd;m t aa@ﬁlﬁ@aqafsoIdoﬁmage@%maﬁamgonatwséum,g B

conducted.b u5| ,,anqt/ then 5 acetjc in an
Croubs afittiEe et anonrt EEiaedi ad Fatatcerad
hydr ot aI metightC@frpﬂBa tpmlcwg@tamd}ﬁ:‘éAth%t(il}ﬂtQ (CCB) 0. 125 0
51i 20 anal.yt.i cal resylt O}gl t articul conposite
ydrot al ci te ITIEERSRA 1o Teappatible- o : (EOFE 1L S8 815
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 agueous 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 washed, and the suspension thereof

35 (aqueous system) was hydrothermally reacted at120TC for 15 hours.



Exanple 9. [0028] 290 MIliliters of a m xed aqueous sol ution

[ solution A} of magnesium chloride of a concentration of 1.20 nols/L,
zinc 15 nitrate of a concentration of 4.82 x 10-3 nols/L and al um num
sulfate of a concentration of 0.20 /dls/L, and a m xed aqueous
solution (solution B] of 273 m of an aqueous sol ution of sodium
hydroxi de of a concentration of 3.4 nols/L and 290 ml of an aqueous
sol ution of sodium carbonate of a concentration of 0.24 20 nol s/L,

| i ! . . Lo
Cont al noPi5ES oo, LAE RACLLbARRAIRE udl aTkeeda; HadnBadifeded X,
with stiovengighttatr <t0Cr epuloerizest had 40ewedutesgbttaia reacti on

SOl Ut i on gyl o4 Neildter RQEESth 1 25 ESQhe’ ebLoBLRPUTS. After

cool ed, Frie reaction groduct Was | tered, washe wat er,
further, CREBRBHL PR h F8ahing ¢t sRRABCERd OBy H5idy Fageraand, then

goncgat r at:ieeﬂcgfcitm ?g&?'%U,L iﬂr.aftthafnouﬂ@%?iﬂkhfhy\/i@tréép @ﬂctnués
ri ed overni - eaction ,rodu ul veri zed an

si eved t 6’ebgﬂgi ‘hFatl'S“t) p&irtllf:b‘g?g?ec i% gy%ﬂ%iﬁ?%?t e of the
07125 0 5142 o the bl clate
cbrrposi té hyd?g}eaﬁg?%gpﬁ%‘%fﬁggg?ﬁgvﬂqf ?ﬂ i a%{lg BAL ] étga‘%]?pcouﬁié%[ee

conposi t eylydialaitse waswas sbaewnriod Tadyle 28 its contents of |ead
(Pb)ygcadm um (Cd) and chrom um (Cr) by the atom c absorption method
to be not larger than 0.1 ppm 0.23 ppmand 0.69 ppm respectively,
and was AEampled®for its content of nercury (Hg) by the

reducti oppyappri zed atomi c absorption 5 nethod to be not |arger than
0.01 ppm Further, the contents of sulfuric acid ions (SO). and

chlorine ions 338 MihkibitRws of cumbyed REVeCYS SREUHAD KSPRYEiRR Bdd to
be 0. 077%syagiisdin 8RToRi 0 6% §YcoMietitirati 66 PEE. 2Ol Mol AL Brdmpl €

10. {g)ozglltrate of a concentration of 4.82 x 10™° mols/L and aluminum
sulfate of a concentration of 0.20 mols/L, and a mixed aqueous
solution {solution B} ¢f 273 ml of an aqueous solution of sodium
hydroxide ¢f a concentration of 3.4 mols/L and 2%0 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 t¢ 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 150C 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 105T.
The reaction product was pulverized and sieved to obtain a

30 particulate composite hydrotalcite of the following
composition.

Composition: Mgp,747Zno.003A1g.25 (OH) 2(CO3) ¢.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



A m xed aqueous solution {solution Al of nagnesiumchloride of a
concentration of 1.20 nols/L, zinc nitrate of a concentration of 7.21
x 10-3 nols/L and al um num chl oride of 15 a concentration of 0.604
ol s/ L, an aqueous solution {solutid® EIl of sodium carbonate of a
concentration of 0.36 nols/L, and an aqueous solution (solution G of
sodi um hydroxi de of a concentration of 3.4 N were prepared. Next, the
reaction was carried out in the same manner as in Exanple 1, and the

bt d. 0 t t h at ed d_at 90 f 8
hour 5. -t ear BTG ona hucld S ERAGR, N R Breftumality B i ed
over ni ghtthatatbirﬂ@ al;mdngﬁmoznde‘dmﬁ toémembtt daoheaithan Qat ppoylGiz3

it
contuct eGPt TS LER, Yeshgbel el fraRd FURGR L Aoy AVE IR
anount 5©_ftmeﬂersuas (g aby ashe Ireduet jon-vipatiegshrtPDUE atles exptpiosi t e
hydr ot al btfod § @Shot okir g@ﬂgfgg@@%@%ﬁﬂn %%ﬁt(hgé) Ehéc&ﬁ%t&éél

0. 5H20 ana tic articul ate
conp05| t efrﬁr&f@ﬁapcﬂq iers 4§0shanA thJrO‘F&BPeWPS E%&ﬁﬁl‘%ealsl%re[doOSO]

A m xed ﬁguﬁﬂélsfﬁ.ﬂiﬂétsldéﬂcésﬂl-bléy ahethidd @b BRgnesT v shlwidig e
concentrgt 8?&)‘)@;1 20 mols/L, zipc nitrate of a 35 concentration of
1.09 x 1 e gty GRFREGTEYE O de of 19 a concentration of

0. 605 nol s/ L, an aqueous solution (solution B) of sodium carbonate of
a cog@ E{( %‘f qj 0.36 nols/L, and an aqueous solution (solution C
of s % de of a concentration of 3.4 N were prepared. Next,

t he reaclIDOZBINas 5 carried out in the sane manner as in Exanple 1,

t he obtained r n 0, t her eof
(aqueous syst eAengngye% ﬁégégéﬁe%%fwzggguaﬂéﬁ1%%8?%%0%3 Af ter
cool ed, rhioridevifoa grruehndiratdonf¢f tleddmohadhekingr hetiraveraf ght at

1101: anéoﬂé‘ér‘{@fd&%‘i’) Vo‘i obbai 0 y-Pahdil LAl %‘n% &Quﬁmmsemnde of
hydrotalcite of the follow ng‘hconpom tion. Washi ng was conduct ed by

usi n]g'5 ma@é%o%ﬁ&trﬁﬁéﬂn étfe?ré godséb: AiL 8ARBPYS SCAVEACBARMNEEN | nes
as greatpfsos I%@d‘sﬂ/&ingrfﬁrtﬂfnattléeoﬂad tdotidtkeat ea € 06M AT 1€ 3BYHbDE Al Ciand.

Conposi tion : ‘?I\j/qqf ?1 306AI 0 333 (%—1 )O% %Cé)?;ém 167 0 51]f20 15The
anal yti cal #¥¥ SP1PEigRs (8_1Y pe* &B'é)t'?‘fﬁi
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 90°C for 8 hours.
After cooled, the reaction product was filtered, washed, dried
overnight at 110C, 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 107° mol/L in an amount 50 times as great as the
weight of the particulate composite hydrotalcite.
Composition: Mgo.e62ZNo.00sB10.333 (OH) 2{CO3) 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 1072 mols/L and aluminum chloride of



(0031) 273 MIliliters of an aqueous solution of sodium 20 hydroxi de
of 3.4 N and 59 m of an aqueous solution of sodium carbonate of 1.2
nol s/L were introduced into a one-liter container and to which was
ddded a m xed aqueous sol ution of 2%AM of anagqueous sol uti on of
alum numchloride of 1.2 nols/L, 10 ml of an aqueous solution of zinc
nitrate of 0.7 nols/L and 25 58 ml of an aqueous sol ution of alum num
sulfate of 1 nol/L at roomterrperature with stirring. After stirred
for one hour xt ur erred into an A tocI e nd_was
hydr ot her ma? Ce'}In{:eac mcrlll %f OW%@S rs i ROTTESORPL &7 %oo?n §¥°H11 ton
hydr ot herﬁiabfyscr@amt edrpom@ltmtoﬂ/vasccbmcterérmiomeﬁe@l 3% moel3@dLywaard,
washed with I u

ana Wéﬁg gb é&h d@{%blﬁgléﬂ é‘ﬂ‘@@%ﬁern 8%091:;1% > %5“

car bonat e, wat er was drie ht at
Ther eaf t @oncentrathen |an3pfid€iu@trev\a§ewﬁ?ﬁb-rl Vedt antdhssireaedien ¥d3% ain

a_par gi Cl&a%&?eeomiﬁ Qh@ygéﬁé %&dﬁe?r Al &Heﬂi%wlngt%”@%bihé’@-
35Conposi tion: Mo. . CUsAl 5 (OH) 0.51120 20
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the sol utihom, Axgils 1P+ SALYAL D, Batiele RO YAUIR of ifeoBEPe Lot @

into a réaction ves into oni zed “wat er een
i'nt r oduc é@mpapite HwdnebadicdEeof the reaction solution was adjusted

wth the solutéaihdsitaofs iy R Q&z%'o&h% el fed3098, 0b. ggzdo 10. 5

to forma precipitate. d the
resi #8nce ti melti amelwtéae{h ﬁs%t Lﬂii I f“ﬁst fe FE%‘&’EHH?] ARG 12 was 40

m nut es The precipitate 20 was filtered, washed, dried overnight at
110: %:VGH{Z) d}ﬁnd was sieved to obtain a particulate conposite
hydrot al GFEEPoF e foll ow ng conmposition. Composition:

My0. 65Zn@00A1D. 25 (OH) 2 (CO3) 0.125 0 - 5/120

273 Milliliters of an aqueous sclution of sodium

20 hydroxide of 3.4 N and 58 ml of an aqueous solution of sodium
carbonate of 1.2 mols/L were introduced into a one-liter
container and to which was added a mixed agueous sclution of
284 ml of an aqueous solution 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 solution 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 sclution
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.73s2Ng.g1581q.25 (OH)} 2 {CO3) 9,125 * 0.5H20



The anal ytical result of Zn in the particul ate conposite 25

hydrotal cite was as shown in Table 2. Exanple 14. [0033] 2.82 Liters
of an aqueous solution of magnesium sulfate 30 of 1.4 nols/L, one
I'iter of an aqueous solution of aluum sulfate of]. 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 m xed solution (solution Al. 4 Liters of an

aqueous sol utign S hydr oxi,de. of vas intro uced
into a 10- I|te$h %faﬁgFé? g%%uégee ZPbu%&jE%%%éﬁaﬁﬂ%fﬁ nf8 AT R t he
sol ut i on h&dwatalbibewwas tas shiowni g Bakle 60 nm nutes by using a
neteri ng punp. The obtai ned reaction suspension was filtered, washed,
dried and was pul verized by using a Laboscale mlIl to obtain a 5
parti cul &xanpdapddite hydrotalcite of the followi ng conposition. The
reactyon fpggperature was 28 to 321:, and the pH of the solution at

t he end of the reactjon was 10. 6. Cbnp05|t|on 0. 658MD. 017A10. 333
(OH) 2 (s™) 0P Fixed) agygapg solution {solptdonna y‘E’Fd&?gf?%‘%ﬁH“E of Zn

IE)r(l thle p%gubegggz@f Caowa&eheraeld&yd:rfoltlabcmbesm,ls zfl&ucsh%ma;:a dabie 2.

anpl e mi quegus. sol uti solu n magnesi um

15 Chi o FRECBRCIA L Gif DazBalo0F /b Pt SRS Rui PRt weE f 0.6

mol s/ L andnaéummutmswff at es@fmcﬂls?/mob&/ dquasusagdatiionof sblwiion

{sol i og of .sodi um,car ona e o 24 ol s/ L gous

sol u @on {]so‘? uf)fjéﬁmcfar&ongo g Elrafbjfo%oz %@4@ °E?Z araerbd

Next, byaonsaggecdine scéna:mong{puitmtloﬂnec Bojﬁjtaodnum hmdrehedeoiﬁjta on 20

B were f t e i
p%BESQn@fdaHIﬁl SRk é‘twréﬁft%f’ LRLE, t eyt a&%hgﬂ @éef gfhe

whi ch de-Toni ze een uced and ue o)
reacti onPEtBPut'-‘ll'@nS%‘StHéﬂ Bsardl tlet w%m@%ﬁmqw\p@uﬁda@éz theprame

Wﬁ'nta'ngﬂohrhété?ﬂﬂi% af réadtich %e%sb@ iﬁ%énﬁhﬂaheabphbﬁiﬁedTﬁ&ter
reactjon tethperature was 351C and the 25 residence tinme of

r eact? onhéd|RASTHAPEROIR R e 20d The PEsYRIuGRL Bor Heagtden s'I‘?1]é~"‘:"°“
preci pit ahe a@pudidd ened, thasderhtidn €dsoves tigltle abinddined in a

pulverlzed andogwEbf¥ e%%d tgoo é?ﬁrg precipitate. The reaction
temperature was 40T 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: Mge,ss52np.1ALg,25(0H) 2(C0O3)¢.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-2Zn mixed

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

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



particul ate conposite hydrotalcite of the follow ng conposition.
30Canposi tion: Mo.167Zn0.5A1 0.333 (OH)2 (CO3) 0.167 0.51120

The anal ytical result of Zn in the particul ate conposite hydrotalcite
was as shown in Table 2. Exanple 16.2135[0035] 22 (1) Preparation of
an al um num hydr oxi de suspensi on. As a dry al um num hydroxi de
gel that conplies with the Revised Regul ati on 15, Japanese

Phar macopoeia, 47 g of S-100, trade nanme (Al 203 content, 54%

manuf act yr, Ky. K y use e] . n in
T30 e of AR TRRr oo f IR iR Sad e SF B AR B PRNGES ' O
tap wat erthapdn3vBtly s¢fizzing wieropd aelnuteS10y usdpaca Metgrddg phemi cal ,
manuf act d Vake 2 0 AL O hiter
beaker V\Il'lvt{ 5 g%}??rl ng %@gg%%—log-@se.; ﬂl s%&c\g}ga. f\%tger%e{ﬁ't \graSh%%O ‘g”%‘?&
basi ¢ ma@esvam palvonkied &y prdnghapkakpsaenle pdldt tadebkak®, @ Shita)

manuf gct Waed i Bi1 Ky&Veoriraakte KQayst&leit@of ib@WEcLlekehe, the
suspensi on of the alum num hydroxi de gel described in é - above 15

was t hr oeMPREL Bien andher rpadieion EoBreratirafagtRd9s34buapanthe
sodi um hyalr 8%i e 0OfoButidlad/ kheasnaddediHdeferickiohheasalo e, the

liquid tenperature was elevated to 9QC, and th i xture i pened
at this tenperSRMRPH¥IC™ HeensweZnppt7 °@é)b‘|ogbl??§$1‘]é°dbft ap\rll\ggsé ction

suspensi on wasThasinad ybycabiregull heoBlahire th20pd tninel 1 aredeonpastitoed
pressyr ehty%ggg%%g{,gg,wadr 'a%d S%%"rﬁg?%ﬁt{%]b%oz hours, and was pul veri zed

by uSrIng oscal e "harmer o obtain a particul ate conposite
hydrotal cite of the followi ng conposition. The pH of the reaction
suspensi %'}aﬁt%i%{lﬁhe end of the ripening was 10.73. 25Conposition :
My0. 732Zno. onAl6.25 (OH) 2 (CB) o.rn 0.6/420 The anal yti cal
result ofl02841n the particul ate conposite hydrotalcite was as shown

in Table 2. FuktifBfed tataﬁeggtsagaﬁqltm{t{igzglu@tigncglfrpgﬁilﬁ@g,{ggir@{ alcite
glas Egsez_{lzg throufgh a mcr(%s%o e tg !-garnlstz);‘a't 1:;Lhe ! rplcleﬁﬁw e of
polte- | FRECEHED O3B FRRAFEAHEBRPRD-¢ 1Y t 8% Hrh5atS 8 and
a short awils/Dfand BbudPngmsui fheagifh0.2 mols/L, an aqueous 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 solution
C so as to be maintained in a range of 9.0 to 9.5 to form a
precipitate. The reaction temperature was 35T and the
25 residence time of the reaction solution in the reaction vessel
was 30 minutes. The precipitate was fiitered, washed, dried
overnight at 110C, pulverized and was sieved to obtain a
particulate composite hydrotalcite of the following
composition.
30 Composition: Mgo,1674n0.5R10.333 (OH)2(C03)0.167 * 0.5H20
The analytical result of Zn in the particulate composite

hydrotalcite was as shown in Table 2.

Example 16.
35 [0035]



23 [0036] Table 1 X-Ray diffraction. The sanple is the particul ate
conposite hydrotalcite of Exanple 7. Peak No. 20 D-Val ue Rel ative
intensity 1 11.320 7.8102 100 2 22.820 3.8937 52

22

{1) Preparation of an aluminum hydroxide suspension.
As a dry aluminum hydroxide gel that complies with the
Revised Requlation 15, Japanese Pharmacopoeia, 47 g of S-100,
trade name (Al.0; content, 54%) manufactured by Kyowa Kagaku
5 Kogyo Co. was used being suspended in 150 mL of tap water.

(2) Method of reaction.
500 Milliliters of tap water and 3.8 g of zinc chloride
(ZnCl,), special grade chemical, manufactured by Wako Junyaku
10 Kogyo Co., were thrown into a 2-liter beaker with stirring so
as to be dissolved. Thereafter, 140 g of basic magnesium
carbonate of the shape of strips (trade name, Shita)
manufactured by Kyowa Kagaku Kogyc 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 aqueocus sclution
of sodium hydroxide of 3.3 mols/L was added thereto. Thereafter,
the liquid temperature was elevated to 90C, 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 90C 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: Mgp.7322n0.023A10.25 {OH) 2 (CO3)0.271 * 0. 6H0
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 pm in length and a short axis
of 7 to 12 pum in length.
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[00386]

Table 1

X-Ray diffraction.

The sample is the particulate composite
hydrotalcite of Example 7.

Peak No. 20 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

5 39.880 2.2587

6 45.140 2.0069

7 46.680 1.9442 4
8 60.420 1.5309 12
9 61.700 1.5021 14




4 8 60.420 1.5309 12 9 61.700 1.5021 14 24 [0037] Table 2  Exanple
Zn (W% As (ppm
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[0037]
Table 2
Example Zn (wt%) As (ppm)
1 0.15 0.2
2 10.7 0.1
3 0.13 0.5
4 0.74 0.3
5 0.122 0.1
6 0.74 0.1
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, MgeRl; (OH)16(CO3) * 4H,0. The ALCAMAC was measured for

10 lead (Pb), cadmium (Cd), chromium (Cr), mercury (Hg), sulfuric
acid ions (504) and chlorine ions {(Cl) in the same manner as
in Example 9 to be 0.1 ppr>, 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



10. 150. 2 210. 70.1 30.130.5 40.740.3 50.120.1 60.740.1 70.860.1
80. 600. 2 90.250.1 100.330.1 110.500.1 121.150.2 138.20.1 141.30.3

10

15

20

25

30

35

25

and particulate zinc oxide:

2.83 Grams of zinc oxide (ZnQ), Japanese Pharmacopoeia,
was added to 1.5 L of a slurry of 150 g/L of particulate
hydrotalcite (ALCAMAC, trade name of Kyowa Kagaku Co.) so that
the amount of 2n was 1% by weight, mixed together so as to become
uniform, and the mixture thereof was spray-dried by using a
spray drier to obtain a mixed sample. An X-ray micro-analyzer
(EPMA manufactured by Nihon Denshi Co.) was used to make sure

if the mixture was uniformly dispersed.

Example 17.
[0040]
Pharmacological test.

Effect upon the stomach ulcer was examined by using male
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, MgeAlz(COH)16(CO3) * 4H20.

Testing method.
Test groups.

Control 6 rats
Particulate composite hydrotalcite, 100 mg/Kg 6 rats
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
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

the day of final administration, the stomach was removed under



15330. 1 161.020.5 Conp. Ex. 1-0.1 [0038] 5 Conparative Exanple 1.
A particulate hydrotalcite (trade name: ALCAMD manufactured by Kyowa
Kagaku Kogyo Co. was used. The "ALCAMAC' was a particul ate
hydrotal cite represented by a chem ca fornula, M6A 2(CH) 16( CO3)
4H20. The ALCAMAC was neasured for 10 lead (Pb), cadm um (Cd),
chromum (Cr), nmercury (Hg), sulfuric acid ions (304) and chlorine
ions () in the sane manner as in Exanple 9 to be 0.1 ppne, 0.20
ppm 0.72 m_ 0. 0lppne,. Q. 090, w % and 0.01Q0 wt % respecti,vely.
PO0s0] 15 AP RF S LA it P SbRF B bisoc o8 (40 /KB sdnBr & 5P ¢ he
parti cul aieadurdr ehal lirice didie e pa3hbirt udBdnetzimN¢maxidethe ulcer?. 83
G ans of zj oxide (ZnQ),, Ja ese Phar el s added to 1.5 L
of 5 st urdie SpE Bt R ene RS SR R R e B RSt Pt
nane of Kymwwal§agagresoed 30 ahhatebagderalmeunt sfanffandasriberbyt 6
vel ghts, e LRREUIRISE 43 :h02DO0RNR, U kabTe gnd the mxture

ried by

t hereof was spray- using a spray drier to obtain a m xed
sanpl e. An X-r dhenteswlthanprer thEPvwhermpaftdclatgd b9mpp $Hiore Denshi

Co.) was th HBKCo B UFife ifrdsRAcMi XbUALI YRSdHNS @EFLY L appr sed. 10
Exanpl e 17. [0040] Pharmacol ogi cal test.




Ef f ect upon the stomach ul cer was exam ned by using male 15 rats
(SPF) and the particulate conposite hydrotalcite obtained in Exanple
12. As the particulate hydrotalcite, there was used the "ALCAVAC',
trade name, manufactured by Kyowa K&jaku Kogyo Co. The "ALCAMAC' was
the particulate hydrotalcite represented by a chem cal formula, M,;
61112(01) 16(CO3) '4820. 20 Testing nethod. Test groups. Control 6
rats Particul ate conposite hydrotalcite, 100 ng/Kg 6 rats
25Parti cylpatyghydrotal cite, 100 ng/Kg 6 rats A rat fasted overni ght
was abdoninalﬂy oper at ed under anesthesia wi th pentobarbital sodium
(40 nmg/Kg, i.p.), and 30 L of 20% acetic acid was injected into the

submucous coat in tHe boundary between the body}of stomach (area) and
the 30 vestibular rggio of dhe pylorus fromthelside of the serous
nmenbr anet opr epar eul der duet dhcet caci d.  Three days after the ul cer
nmodel s were prepared, the rgitss perle grouped, tang the medicines to be
tested were orally gdm nist®tedfone tine a day for 10 days in an
anount of 100 ng/kgjeach tigmg *#fThe day after 35|the day of final
adm ni stration, the]stomach was'renoved under 26
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t he anesthesia with pentobarbital sodium (40 ng/Kg, i.p.) to neasure
the long dianeter x short diameter (mm of the ulcer, and the area
(nmmR) thereof was regarded to be the damage factor, and was expressed
ds an average value standard errorzef 6 5 rats. The results were as

shown in Table 3. The results prove that the particul ate
conposite hydrotalcite of the present invention works effectively.
[ 0041] Z0O 1/40 .-1T-1r-1 1.17t.01/41:0

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.



0 r-1 28 Exanple 18. [0042] Pharnacol ogi cal test. Ef f ect
upon the stomach ul cer was examned in the sanme 5 manner as in
Exanple 17 by using male rats (SPF) and the particul ate conposite
hydrotal cite obtained in Exanple 1529The results were as shown in
Tabl e 4. Exanple 19. [0043] 10 Pharnacol ogical test. Ef f ect
upon the stomach ul cer was exam ned in the same manner as in Exanple
17 by using nale rats (SPF) and the particul ate conposite
hydrotalqi?$ ibtained in Exanple 9. The results were as shown in
Tabl e 4. f ﬁ results prove that the particul ate conposite
hydrotal cites of Exanple 9 and Exanple 15 works particularly
effectively. [ 0044]
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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.



30 Exanpl e 20. [0045) Pharnacol ogical test. Effect upon the stomach
ul cer was examned in the sanme 5 manner as in Exanple 17 by using
mal e rats (SPF) and the particul ate conposite hydrotal cite obtained

in Exanpl e 16. The results were as sfbwn in Table 5. The
results prove that the particulate conposite hydrotalcite of the
I nvention works effectively. [0096] Medi ci ne
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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
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

Example 2 has no effect.



0 32 Conparative Exanple 3. Pharnacol ogi cal test. Ef f ect upon
t he stomach ul cer was exam ned in the same manner as in Exanple 17 by
using male rats (SPF) and the m xed 5 sanple (m xture of the
particul ate hydrotalcite and the par8Bcul ate 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 Exanple 2 has no effect. O

f-i .00 -H O0-- 0 (0 oko H4-fI - 4-) al Z 0 0.
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Medi ci ne ol 34 Clainms: 1. An agent for treating ulcer
containing a particulate conposite hydrotalcite represented by the
followng formula (1) as an effective conponent, (MjaZnb) 1-"Al, (OH)
2 (An") ,dn nH0 (1) wherein An" is CO82, nis 1 or 2, and x, a, b
and mare values that satisfy the fol Pbwing conditions, 0.18 <x <
0.4, 0.1 <a <1 0<b<05 0<m<1l 2. The agent for treating
ul cer as lc‘.ilescr_i bed in claiml1, wherein x in said formula (1)
sati sfies=H 2 <x <0.35. 3. The agent for treating ulcer as described
inclaiml, wherein b in said fornula (1) satisfies 0.0005 < b < 0.2.
4. The aggent fmag@ﬁte@ttiea&gwic@egon@ﬁung%ﬁféﬂib@ﬁ@i chripoekePtyRiokicitdRBFe8bedhyl N
said forrrtH(Ie%”(gwllg satlsgles Q 095 < < 0.1.
g formula (1) as an effective component,
(MgaZns) T-xAlx (OH) 2 (A™) yr mH,0 (1)
wherein A™ is CO5>, nis 1 or 2, and x, a, b and m are values that satisfy the following

conditions, 0.18 <x<0.4,01<a<1,0<b<050<m<1,

2 The agent for treating ulcer as described in claim 1, wherein x in said formula (1) satisfies
0.2<x=<0.35.
3. The agent for treating ulcer as described in claim 1, wherein b in said formula {1) satisfies

0.0005 < b < 0.2.

4, The agent for treating ulcer as described in claim 1, wherein b in said formula (1) satisfies
0.005<b<0.1.

5. The agent for treating ulcer as described in claim 1, wherein a in said formula (1) satisfies
0.2<ax<09

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

7. The agent for treating ulcer as described in claim 1 for treating the pepfic ulcer in
humans.

3. The agent for treating ulcer as described in claim 1 for treating the stomach ulcer or the

ducdenal ulcer in humans.

9. The agent for treating ulcer as described in claim 1 in a form that can be orally

administered.

10. A tablet for treating ulcer containing the particulate composite hydrotalcite as described in

claim 1 as an effective component.

11. A granular agent or a fine granular agent containing the particulate composite

hydrotalcite as descried in claim 1 as an effective component.



5. The agent for treating ulcer as described in claiml, wherein ain
said fornula (1) satisfies 0.2 <a < 0.9. 6. The agent for treating
ul cer as described in claiml for treating the peptic ulcer in
manmal s. 7. The agent for treating u% er as described in claim1l for
treating the peptic ulcer in humans. . The agent for treating ulcer
as described in claim1 for treating the stomach ulcer or the

duodenal +ﬂ Cerp 'sf@lrr{r1 léH@rﬁ Sor tre%tmngI@eracgJﬁt@hn Qhe Tpérﬁ&ﬁdté" gorh';go%ﬁg hﬂﬁo alcite as
described,in claég%hbln a rmthat can be orally admnistere 10.

A tabl et Je5FT0gY B Eaviale CtHSﬁ‘P'B‘?%?'Hg the particul ate conmposi te
hydrotal cite as described in claim1l as an effective conponent. 11.
A granul ar agent or a fine granular agent containing the particul ate
conposite hydrotalcite as descried in claim1l as an effective
conponent. 35 12. A slurry agent for treating ulcer containing the
particul ate conposite hydrotalcite as described in claim1l as an

ef fecti ve conponent.



