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1 DESCRI PTION Fornmed Article and Process for the
Production thereof 5 Technical Field This invention
relates to a forned article containing an active
substance and a process for the production thereof.
More specifically, the presenty invention relates to
a forned article having a plurality 10 of cells with
an active substance incl ngedrIPaI®EN each and a
process for the production thereof. Technica
Background Conventionally, as a carrier for active 15

SUbﬁéﬁﬁé&SAfHQBléSaﬁarb%%%e%%t%kMSHﬁhetﬂﬁﬁdhéﬂfbn thereof
proposed forned articles in the formof a nmenbrane

or mcrocapsules that is or are holl ow or

S}ggﬁﬁg i|¥i 8yous For exanple, there has been
rop osed nenbrane . 20 having a continuous porous

st r uct ur eThaui hgvanspionodall ateeparcatd dofwdd edre { Ske
Pat ent , Dpcunment 1) Further, porous. spherical

PR RIRENG BRK ARG Vo FURSSAHSE hE RERGERS for the

%9%@&N§E§one£ﬁékégﬁh°tﬁSfépoécEQE%éiiyanth%'%ﬁ%ﬁ&&Hﬂ3
material for displays, chromatography, 25 adsor bent s,

o¥nvertioheredatePatent @@m@tarzz)lcl% having a plurality
SEOBLLL S D9 RALE! SEChOL SEHNE I LS AR ity eacn
m Cr oor gani sns, Bac la and enz mes ur er, et%ere

hasd dHesropeoposed ahm @ﬁf@d&pﬁlﬂcﬁl h:&a\é!mg)ﬁi hol | ow
space and a porous capsule wall and having a
structure in which 30 porous of the capsul e wal

cRPar caf epMEkgrbligghol | ow space in the capsule
t hrough f.ine pores (see Patent Docunent 3). Further,

t her e hasCoeeanpiopssded aasniccadapsy €amadgigive
R Ry ShFISO Labba Bsee ikdliSe proposes
nedanadl afiseel #at ént tDecrﬁnSEmt of) aAmembireirteodd or
microcapsules that is or are hollow or structurally
porous.

For example, there has heen proposed a membrane
having a continuous porous structure having a spinodal
separation pattern (see Patent Document 1). Further,
porous spherical particles are known for a support for
various catalysts, electrophotographic toners, an
electronic material for displays, chromatography,
adsorbents, or the like (see Patent Document 2). As an
immobilizing carrier for active matters typified by
microorganisms, bacteria and enzymes, further, there has
been proposed a microcapsule having a hollow space and a
porous capsule wall and having a structure in which
porous of the capsule wall communicate with the holliow
space in the capsule through fine pores (see Patent
Document 3). Further, there has been proposed a
microcapsule‘having intended sustained releasability

based on the control of denseness of a capsule resin
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imparting a binder for an active substance with a

porous structure, further, there has been proposed a

nmet hod that uses, as a cells-form ng agent, an

inorganic salt 5 or an organic material such as

starch (see Patent Document 3). A microcapsule is a
fine container fornmed by covering an inclusion in

tiher f o of i 21 sekid, phigdicdpRum@as Wt h ast Bi hekihlo® for
wal | material, and it has functions 10 of protecting
armpmst b e2 shbedancEori g0l acitiyea subsieidee with a porous
SUDST ANGS. CPmﬁ‘{*Eﬁlalé! ngpLhe i ff pekan Uoddid a method
imclhusi on or incl adi ng an acfive substafice of fmatter.
Fdtacauséng as nkccotapstibemtiageskichitt, thesendngrtiomnslt
effectively, it is required to ensure that a

I AAREIAL 6 PR AEL Ehe SEaBs BFe ST OB fIRGorRATPRE

G @kdn@nsy ncl uded active substance by easy

mol ecul ar diffusion wi thout causing a pressure |oss.
However, Zonveneiangrlai ésodapsilicesORtE INGMEPIrRat Py

of .a hollow p ' .and. [ verd ng Jdt,: 4 he ; 20

i 7 ‘éeryfloljl}(*!I oe\fﬁl-l ejg%%iggﬁés}ﬂl %ﬁi gﬂﬁolfloo%\%, %éfng tsj’ﬁél“ ‘lsdE |o’agLel(§‘gl or
iqdierviath surflace afes wallhebkhdiendadn actd e ddrstfansetions
inside are |imted Furth?r, i% m crocapsul.es .havi ng a

| RFOIRG 11T 2R WHEFBPLEASHOSFANCE /1 e P D @

| A @aSFe g s@antbi CkBasFof idgShell dheruBaidE amite
the strength thereof. However, an active substance
dmusidtancinc budsndeanhactipsulbabedfras admtter.

qfher.on j_y%gs 'g Orygbroaggsal%h% eXiS b 1N {8 ShelH c 8 he
have a sizZ (0] severa nmto tens nm an there 1s a
def feed t 1+raly wheth 1herdqutiredknesensfirehelsiteld dubstance

pereascd, the prepsuien] 033, UL LESL BUEY, n inpludes
Rt ReS o 8 S1Eon @6t b¥eeglbshanees1are qderelsaldry wifimsut
particles, there is involved a problemthat when 3
causing a pressure loss.

However, conventional microcapsules are formed
each of a hollow portion and a shell covering it, the
interior of each capsule is hollow, and the space and
internal surface area for holding an active substance
inside are limited.

Further, in microcapsules having a large
particle diameter each, it is required to increase the
thickness of a shell for maintaining the strength
thereof. However, an active substance and a substance
outside the capsule contact each other only through
pores that exist in the shell and have a size of several
nm to tens nm, and there is a defect that when the
thickness of the shell is increased, the pressure loss
by these pores increases and no efficient contact can be
attained.

Further, gince active substances are generally

fine particles, there is involved a problem that when



10

15

20

25

30

they are used in a packed colum, inpractically, the
pressure loss is large. For overcomng this problem
it is general practice to fix an active substance
with a binder to be granul ated, and form particl es.
In this 5 nethod, however, the, active substance
surface is coated wth the binder, and no surface

apgayehiectisve figf o pdikid i in 2 fpedéonagan,betpe
secured. There has béen hence proposed a nmethod in .
whrensurei ages is dauged t §ori pyerdemiayg ghis problem, 1t
CpL! S2R0Lh g, 208N A QT 9AN1G SAld Qipdfofle with a
organi ¢ substance such as ‘starch and the Cce Te-

foinfleg agebt bz arermaved byandsiomg,peticicladt eint biRis
formation of capsules. However, the defect iLs that no
hBFBR°eonhaH AL N ?ﬁ AF Y DR HERT S D 5F Rt Angeated

tRatht PRePHodHe 0B 0o thernfe I S-ad SOF F06F ERSElor
15 Further, when an active substance has a

cergibation ofr actfwmetidreran P gr@bred t deqrarhas been
Oltlenctzge %Sébggdsglb%te%@l%% %%Sl4k¥i<ﬁqo@%ﬂée?ris caused to
separat%s ue "to an éxternal FictT onor the | ke Th
aipertflen wbenecellhe -detrimiegs uhsdranc ean Siexpgsetlc salt or

directly to an external 20 atnosphere. Further,
c%lﬁc%m%ﬁgcaﬁuaéﬁa@&esmr?ée %fﬁb and the célls-

pf‘é!ﬁrh?h@%?éh'ty il GRmRRAdY Y wddhirky f &k €0affer the
prevent” ifs direct contact 'to a human body or its
sterianipnt ofacapswdiesbodiiovenethi $heasefeat iiss that no

r ired to.co . ctiv S S '
LROHEE CPoh bR eG il f ° ' B NS, S £6ed! Al
ptiobt etha photihios lich deatt whenrddfe il dagipotgaresd .
has no communj cati ng hol es, the active substance

does not BRFERETve™Peforl dPHEntSButiiint 13s o

1o 24508564 0805t PalentrDOGUERR 1) 2] B 200PeB0GREA part of
(Patent Docunent 3) JP 2003-88747A (Patent Docunent

4yhg Fropbye 250hg Rancratearti Do amaR FHE JI 6AeBBIBAs 4due

to an external friction or the like in a portion where
the active substance is exposed directly to an external
atmosphere.

—Further, concerning an active substance having
physiologically high activity, it is required to prevent
its direct contact to a human body or its suction into a
human body. In this case, it is required to coat the
active substance surface with a thin film of a polymer
or the like, and the problem with this is that when the
coating polymer has no communicating holes, the activé
substance does not effectively work.

(Patent Document 1) JP 1-245035A
(Patent Document 2) JP 2002-80629A
(Patent Document 3) JP 2003-88747A
(Patent Document 4) JP 2004-250%9%A
(Patent Document 5) JP 64-65143A
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Di sclosure of the Invention It is therefore an object
of this invention to provide a forned article that
ensures that an active substance included in a
capsul e and a substance outside 5 the capsul e can
efficiently contact each otherg without being greatly
affected by a pressure loss, and the like. It is
aDnotbebsabpeelf @het Mrsrdnndent i on to provide a fornmed
article that ensur es t hat the surface of an_active

subst anceFs Ifot Hedafed Sndth P Ifly el Sts 1hnyeagion to

?%O%H&Eaﬁef%&%édt R6§0H LAMAE diidiliZShh o LA active
nost is still another object of this invention

t subpraurdeiacflodedd iax & clapshHa amd i esubdianed outside

agciLv tance .ot of f or .
sg%%rg?gggsénéa eﬁ%%g%@%%g# ?%%a cn?%% éﬁ%@¥ifﬁthOUt

i setxer yedatly hfﬂﬁataﬂﬂmyua'pﬁQSHnréﬁldiws and the like.
invention_to, provide a forned article that ensures

that an atti & 2TQEEEINCLIFSEs Hott Ryt § TSR T

Cﬁfé@?&embtBo%m@ﬁ”ﬁ%tlgquﬁﬁéﬂf%ﬂgﬁré%“%ﬁﬁk'fﬁé @urface
human body. 20 The present inventors have found that

yxhénaanacmtfecsebs@aﬁ@tene@ mpta wotesd |vwidclwet peliner so
| ot £He 8, 4908 C AN 1002 POl AL (O3 ANELEN o che

ive su ance coa ed in a coagu
| hepub et .t here i s enployed a constitution in mhlch
the active substance surface is 25 coated with a

pol ymer (&}, 1in&Féby anpithedl iR sit &f I igatpvention to

| pebuflh 80, agbiveasHRet 2N6e Rt @hMAdL RAUNTBIN (Dtive
are fornmed in the polynmer (A . Further, it has been

foupstanat Ghen nhe Eosidy acmeclaf i omeEsnaraiie leven when
%?Eé hE1 SPL%S{?EOEEM %htae't‘?t‘k% the Ral {%{ (O, the

ive Su ance i n eachce 1 S noO €ld on the
i nt ernal maltso?eeaahothbk mmjarduﬁﬂ(nhﬂs;imvéﬁthon to

bet ween the_i nternal wall tg. t he actlve substance in

SRRV ERe 12| Fremgdparf iGilen tRat RS i th 3R ARFiYE
| g Sheanddaliot s, nbt hasecbeay ourd ithalodthese wath b8 human

body or is not sucked into a human body.

The present inventors have found that when an
article is formed by a so-called wet method in which a
dope containing a polymer (A) and an active substance is
coagulated in a coagulating ligquid, there is employed a
constitution in which the active substance surface is
coated with a polymer (C), whereby a plurality of cells
each including active substance coated with polymer (C)
are formed in the polymer (A). Further, it has been
found that when the formed article is washed with a
specific solvent (E) to remove the polymer (C), the
active substance in each cell isg not held on the
internal wall of each cell and a hollow ig formed
between the internal wall and the active substance in
each cell like a bell with a ringing ball in a cavity

inside. That isg, it has been found that there can be
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5 obtained a structure in which another sphere is
included in a sphere that is internally holl ow and
the included sphere is freely novable. The present

i nventors have al so found that when 5 an article is
formed by a so-called wet method in which a dope
containing a polyner (A and active substance

cgagyL ALRd 4 B3 at] N4 d rgotﬂ%]f n%phf §”Pgoyﬁgluded

a constrtution’in ich one o
t he aaspheeesmhstanmennidnnkkmynHokl@mdam@etbehEnclsded

dr opho wher eb plurallty of cells each
|ﬁEF§HFn8 23?9%? e are formed in the pol ymer
(A), the Taet pye ssistianehtidrLatdveal] sd Sfpehdhehdt when
on the internal wall of each cell and a hollow is

f dRnagtigépwden TORESchidt alsandad 1 ke W% BREhe@ in which
Sgbﬁégacsoma&%ﬁ%ﬂé :bgle}'yr@ zés b&h& %@14}& NG{, A8t ance

na cavity ~ins een found
t hat cpagedaard ﬁ@rm&@oaguhaﬁ%ngwliqgl®y smeraliademployed

spi noda econposi tion ensur e .t hat subs ce

o8 EPaat A ERE R S S onf e Bt LY b BhyEnd the
e@étiVeCQﬁbQEhneaﬁhgﬂﬂyakogﬁﬂiﬂdﬂéhdlﬁh@”&tﬁ%&hﬁ§

been accordingly conpleted. That is, this invention

plan@r@@aolalf:@r relpt ifc Ibd Wali iy ©bleeklstgagh including
H;%véo PN %@evrf%rr dPin mﬁg%&}ﬁg £ 1) Aﬁacbhe

|nc es an active substance pol'y
(a@@thae pubesant:hae 1pnreaodnmaaél.d1 sis width Imlréroxpotlee in

RSO TRl 671 AT (o Frha I ok el Bt PTS

ep&tweeh| cradihhe ra@iaeiive a&i&as;trﬁmaa:@ixe@ substance in
substantially not in_contact with each other.

RA¢herelihlzkenfeREildn irtdyiddesingigtadenkl fbp atprvity
p{edugtion of a formed article having a plurality of

Further, it has been found that pores are formed
in polymer (A) by so-called spinodal decomposition to
ensure that a substance outside a capsule and the active
substance can easily contact each other, and this
invention has been accordingly completed.

That is, this invention provides a formed
article having a plurality of cells formed in a polymer
(2), wherein

(1) each cell includes an active substance,

{2) the polymer (A) has pores, the pore connects
with other poreg in the polymer (A} and the pore has a
diameter in the range of 1 nm to 1 um, and

(3) the internal wall of each cell and the
active substance are substantially not in contact with
each other.

Further, this invention provides a process for
the production of a formed article having a plurality of

cells formed in a polymer (A), wherein each cell
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cells fornmed in a polynmer (A), wherein each cell 6

i ncludi ng an active substance, the process conprises
coagul ating a dope in a coagulating |iquid
characterized in that, (1) the dope contains the

pol yner (A), a solvent 5 (B) and an active substance
coated with a polynmer (O, ( t he coagul ating

| { A1 daengt ahnsca isel \eiMs telPcd hathd ﬁbcﬂ% SohyeNes

to the polynmer (A), (3) the polyner r&ﬂ

| pedapaeibng @i p@hén Folapasiulehing nidl quiq 4ghamrcterized
splvept(B) is a good solvent to the polynmer (A) and

is a poof solvent to the polyner (C. Further, this

|nvent|on(absbhprdm@&exomqammgxhhé(poiymemroMMptaomolvent
of med arti.cl e hav lurality of cel

CHP Rt nsE ROEyEr SORRCRBE CRAT oS T 4 07 URRE akC)
active subsjapge, cbﬁ%uﬁ%@ﬁ@fgs 1GRARId @t £FORIUW adbNGent

a dope in a coagulatin qui d characterized in

t Fat | thay %ﬁeadEQ@rcél@t areﬁ@ &pdhgmmolymer al&xbl vent
(B)thati y 8 t 4o 4t
20 active subs Oig%%?ntﬁé céggﬁﬁg#ﬁﬁgiﬁlquf%fghaghe

qmﬂymemngAa sahdent (E» that is a poor solvent to
the poly active su nce is

h
hydrophll 10 mEA?éﬁ ?Rg"g& ;l r JEAR .9f9qoﬁ ‘fj’em} &g the

hysT-eREebi£) PehiNeE ar pbla% 226l QS URStENGAdS (C) .
hydrophobi ¢ when the polymer (A) in the dope is a
hydroph|IF%rbbEymeﬁhllrﬁ@NeD§§9ﬂ Brlisen Refo iR ryysprocess

18 bSO Son SN TNORA 1 o
fpﬂumﬂﬂltytmﬁleenmsEiawmbd in A ¢cdamence wisswohieraemech
bet E%grgggéghg Fggdéﬁg 3%@@ Hé;procégéﬂhomprlses
coagulatlng a dope in a coagulating ligquid characterized
in that,

(1) the dope contains a polymer {(A), a solvent
(B) that is a good solvent to the polymer (Z) and an
active substance,

(2) the coagulating liquid containing a solvent
(D) that is a poor solvent to the polymer (A), and

(3) the active substance is hydrophilic when the
polymer (A) in the dope is a hydrophobic polymer or the
active substance is hydrophobic when the polymer (A) in

the dope is a hydrophilic polymer.

Brief Description of Drawings

Fig. 1 is a transmission electron microscope
photograph of a 50 nm thick slice of a spherical formed
article in Example 1. A clearance is observed between
hydrotalcite and a polymer.

Fig. 2 is an enlarged photograph of a clearance

portion in Fig. 1. A 1 to 5 um clearance is observed
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portion in Fig. 1. A1 to 5 mclearance is observed 7

bet ween hydrotalcite and a polyner. Fig. 3 is a

transm ssion el ectron m croscope photograph of a 50

nmthick slice of a spherical formed article

obt ai ned when the article was formed without 5 adding

any starch paste in Exanple 1. It is seen that a

p]@éwaénaﬂgaﬁ:@&atl@ﬁeh)adf@taalpwﬁnesmrf ace without any

cl earance between hydrotalcite and the polynmer. Fig.

4 is an eﬁPSrgédlﬁh@tGgﬁﬂﬂmkﬁS%Pnrﬁ&ﬁ%ﬁ%@%l$%cﬁﬂﬁcope
ry el in0 Qt

PR ner R e, COI I S ST e e 5reql formed

aastanménngEénEﬁowhmmc¢¢ECGQ¢1qﬁﬁnwgﬁ%ﬁﬁrm¢dawaBGut

g n rical forned %gti |l e 3#ped in that
Tine"sfy; BeREBoen ety cdFaribsn £ha
fobIpslebebunenea spher irgalroteasdi agurﬂéueanﬂl@mut any
pol ymer haV|ng a fine-porous structure. Fi 6 is a

W

t?%\ﬁ%ﬁﬁ§§?ohe eefr diydrctedsdde 10 ISP RRTIHT ck

slice of a;gphgriga le 2. A
clearance ] o%se%veg'%%?%géﬁﬁaéﬁ{t éﬂgﬂﬁ¥qggliner
Zﬂy&rgtazcuteaandnhasg@@qﬂpﬂany%ﬂn1Rﬁgihﬁ yé@dstis rseen

"l g o Evet AgRelrta” 825 o Hdh I e e Face ™

m croscopeigf saiB0an@dairics|d 1ea: tford wsithess Eabe
fornmed article in 25 Exanple 3. A clearance is

oPReF9eHaBBt Rfeft HEESFatdd N tcdrboh EeE Fol iermed

Like; 1 Q- §ogﬁbgg Il & s S%‘toﬁse's%%hr ®hat a 1 to 3

n1croscop% of a 50 nmt k sl'ice of "a spherica

fpmi netleapshcel esi ﬁoEmanip[betSzeeén d @ﬂam:]e:als yohrs viethant
@E go actj vated caﬁbon and a ner. Fig. 10

|%n ? ehParget prdt8gr &p “é%?ro é'iuechLEraef‘bon

portion ipifige 9s FAher@nssmitkion electron microscope of

o

a 50 nm thick slice of a spherical formed article in
Example 2. A clearance is observed between yeast and a
polymer.

Fig. 7 is an enlarged photograph of the yeast in
Fig. 6. A clearance is observed between the yeast and a
polymer.

Fig. 8 is a transmission electron microscope of
a 50 nm thick slice of a spherical formed article in
Example 3. A clearance is observed between activated
carbon and a polymer.

Like Fig. 8, Fig. 9 is a transmission electron
microscope of a 50 nm thick slice of a spherical formed
article in ExampleIB. A clearance is observed between
activated carbon and a polymer.

Fig. 10 is an enlarged photograph of an
activated carbon portion in Fig. 9. There is no
adhesion, and a clearance is observed, between activated

carbon and a polymer.
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adhesi on, and a clearance is observed, between
activated carbon and a polyner. 8 Fig. 11 is a
transm ssion el ectron m croscope phot ograph of a 50
nmthick slice of a spherical formed article
obt ai ned when the article was fornmed w thout adding
any starch paste in Exanple 3.7 It is seen that a 5

pol yner a@lﬁgr es 1t qQ AR aGtdMal £k G b@ﬂeé@féﬁqﬁlcmacgpe

w t hout cl earance between acti vated carbon an
pphynegrapn|bé Bi .0 him tHigk 1Pie of ransphssiocal formed

hot of. a 50 t hi ck
ot B3 B EE AR MR P e St B et chSSe
aaaﬂ@hgs;m@s st 4@ dhopaRad anitrh @stangsic ng. anyt Stargder that a

Exanple 3. It is seen that a polyner adheres to an, _
aBPLVEELEJ2ERPEES tOUPHaEE it RPN e ahres without

b t 0
a§£2ﬁ8ﬂe§9&h¥@ %@t%%%%‘%cﬂﬁyéﬁkéxgégﬁgn Car%éﬁoiﬁmer

I'arged phot ograp an 15 activate
portion i hikegFig2. 11t iFS gsed® timta a:rem;fb!ymlon electron
heres to an

SErEhSRrber BuPEbotAbEn ctarh i A8 refics satior og

ashhér 0s1f ebrRE daklicalca o RUDEAMHEE vwhen Rile dPrislds was
scanni ng el ectron m croscope 20 phot ograph of a cross,
sketred withrets pHfdng povndtatih il SrE@npl e 4 is

Ssobaretions, SISl g 01 B B0
Fﬁ@rﬁaa@othhGQtSaﬁglyﬁearamdguhaﬁwﬂ&nt&ptlvated carbon
and a polymer.

Fig. 13 is an enlarged photograph of an
activated carbon portion in Fig. 12. It is seen that a
polymer adheres to an activated carbon surface.

Fig. 14 is a schematic drawing of an apparatus
used for producing a fibrous formed article in Example 4.

Fig. 15 1s a scanning electron microscope
photograph of a cross section of the fibrous formed

article in Example 4.

Explanations of symbols

1 Hydrotalcite
2 Polymer

3 Clearance

4 Hydrotalcite
5 Polymer

6 Clearance

7 Hydrotalcite
8 Polymer

9 Hydrotalcite
10 Polymer

11 Polymer

12 Yeast plant
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10 Polyner 11 Polymer 12 Yeast plant 9 13

Cl earance 14 Yeast plant 15 Polynmer 16 C earance 5
17 Yeast plant 18 O earance 19 Polynmer 20 Activated
carbon 21 Cearance 10 22 Polyner 23 Polynmer 24

Cl earance 25 Activated carbongy 26 Activated carbon
15 27 Clearance 28 Polyner 29 Activated carbon 30
Pol yner 343Pol ynercizs3hAeti vated carbon 33 Pol yner
34 Activated carbon 35 Dope reservoir 36 Dope 25 37
Di schar ge Ifor ti on YSFF s i@t ber 39 Coagul ating bat ch
40I ICoagul ating i %1%&11 Press roller 30 42 Take-up
rol | er

16 Clearance

17 Yeast plant

18 Clearance

19 Polymer

20 Activated carbon
21 Clearance

22 Polymer

23 Polymer

24 Clearance

25 Activated carbon
26 Activated carbon
27 Clearance

28 Polymer

29 Activated carbon
30 Polymer

31 Polymer

32 Activated carbon
33 Polymer

34 Activated carbon
35 Dope reservoir

36 Dope

37 Discharge portion
38 Spun fiber

39 Coagulating batch
40 Coagulating liguid
41 Press rollerxr

42 Take-up roller

RBest Mode for Embodiments of the Invention
<Formed articlex>

(Polymer (A))
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Best Mbde for Enbodi ments of the Invention <Forned
article> (Polymer (A)) 10 The forned article of this
invention is fornmed froma polyner (A _ The pol ymer
(A) includes hydrophobic polyners and hydrophilic
pol ymers. The hydrophobic polyners include an aramd
pol yner, an acryl polyner, a 5 vinyl alcohol polyner

and a cel tuéoserfehy BRiticlke o fhythieP Ridvem by B Sformed
i ncl ude wat er-sol ubl e starch pol yvi nyl al cohol ,

pEY i yPOBYREB| i Bdne, That BPL¥BELDIR) dBFILYAESe hydrophobic
n hy ; ' oly i .
et A h3T8Pn 198 REARHEARE YIRS hYgrophebis
avahye bondsc indef annedaofidapo lamemt a0 dicrpheandier, a
an, ar i c. di carboxylic_acid onent .. _Speci fi
SRy el e heBRPRiE BoRy Rere TR, o13mes | Fhe
pefyrdoheny | soe{Reepht hah amedea tRel-yoluble starch,
phenyl enet er epht hal am de,

mﬁ%ﬂYﬁ%ﬁkn?l%ﬁ@?%opﬁpﬁﬁwéﬁfaepyrgq%%ﬁone, water-soluble
g%é 1Rﬁ%#§ﬂyé§9$t§Ogﬁﬁhghggbgganhe acryl polyner is

erably a polyner having at |least 85 nole of an
acryl oni tTh¢ eacampdnppilymas ascpredereblyt Remeligner in

used . at_lgast o conponent _sel.ected from t roup
T T orey P51 08! BEonrRBiAy PoRdS PR foliag ot an
20-ameitieeryl @b enangdnat yhepeostkfiicd@ sl ienatie.c acid

(Pores) The formed article of this_ invention is
fOIRIICTHT - 2SpRF yRbE EARMRAGEN§IpbiEs RN AFLYTRT

i G e
\Mﬁqﬂyldnﬁqgmeghthaéammﬂen-cpnhgemepheﬁ&éep@d&@ﬂhmhalamide,
e
RIITHRION, W efo Bydepenhgingoaguhated 8% &ols of an

coagul ating liquid containing a solvent 30 (D) that

i8Sy 580t 5ot & SPPTPBRERE - poby e r CPRPROTAE . péh%e is used

at least one component selected from the group

consisting of vinyl acetate, methyl acrylate, methyl
methacrylate and styrene sulfide sulfonate.

(Pores)

The formed article of this invention ig formed
of a polymer (A} having pores in itself. A pore
communicates with other pores in the polymer (A}, and
the pores form a network structure in which the pores
are inter-connected. The pores have a diameter in the
range of 1 nm to 1 um, preferably 10 nm to 500 nm. The
pores are formed by a spinodal phenomenon when a dope is
coagulated in a coagulating ligquid containing a soclvent
(D) that is a poor solvent to the polymer (A). The pores
can be observed on a scanning electron microscope
photograph or a transmission electron microscope
photograph.

(Cells)
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can be observed on a scanning el ectron m croscope
phot ograph or a transm ssion el ectron m croscope
phot ograph. (Cells) 11 A plurality of cells are
formed in the forned article of this invention- Each
cell includes an active subs%snce. The shapes cells
are not uniform The cells e a size enough to

i ncl ude a thr\éQ %@Qﬁﬁ C‘ilre 5féﬂré(§1€ ﬁEOEHEd rﬁed

article o hIS i nventi on, e I nter
certiahd DﬁetaaslueneubstanceEaD@ cedfstiantlialdsy aotactive

i h h Th h d
 PuBSPeRgE '\ hhle "BBIRALIEEL1 "B Ror WIS £ rhe ells

ahokyAREikE) ensuigh ted iRRIMRRN dihesd v nabbdOaMes| each.
of each cell and the active substance and an

efBoblfeAPTIRIWATEH G & e & 1ubE sty iien §ie internal
Imﬂnak e%hl( E%fne%fa G6ld M&Jl%ﬁféﬁafﬁ?é%éance

The pol yner i ncl udes wat er - sol ynmers such
sulsﬁ‘aanhlp&éyeHO(CAom VOTEIHTST anids) adazﬁl'lmtlas:rz vél.“hat is,

PR PRERSoRLSEET R e SRl TEAD Ly S e

| DQregantE aupsugwée_s (O ney dislled \WHtRidie f1eSi NSt apdlal
organi sns. The netal oxides include titanium oxide,

afdkd ngh 8RFleceilr @86 hcoddd Ve st simnsg qnd an
Sé&b@@lméﬁE Eh@hﬁgkalSsﬂ@éé“&%ﬁﬁ%éjb%%ﬁgéﬂ“%ﬁe internal

I'ver, iron, alum num Stainless ste copper
rW@kblof ﬁaﬂganeéé agdc thithedtorgganilzss subst and@se polymer

i ude tlvat car hydrotal cite ypsu

DRt SealesTRE S e A e Eufhc hp cucl B rgron paste.
symtbheté csnBstascencl ude 25 pol yet hyl ene,

pol ystyrene, pol ypropyl ene, polyester pol yphenyl ene

sul fi de, The athever @é‘ﬁ’is§ﬁé1qe\1di%défefrﬁltqfl?ﬂdfgaa ihi Se@st one

SHGTHLES §ANGUELGY 828 tBEC JrodPfldi&ting of metal

(collibacilli, etc-), etc., free cells (red bl ood
cetides, mtelbtogdomlam): seibgtances, minerals,

synthetic resins and organisms. The metal oxides include
titanium oxide, aluminum oxide, zirconium oxide, zinc
oxide, silica, etc. The metals include gold, platinum,
silver, iron, aluminum, stainless steel, copper, nickel,
manganese, etc. The inorganic substances include
activated carbon, hydrotalcite, gypsum, cement, etc. The
minerals include mica, etc. The synthetic resins include
polyethylene, polystyrene, polypropylene, polyester,
polyphenylene sulfide, etc. The organisms include
microorganismg such as fungus (yeast, etc.)}, bacteria
(collibacilli, etec.), etc., free cells (red blood cells,
white blood cells}), etc.

Further, a composite active substance prepared
by causing a support such as silica or activated carbon
to support a metal such as gilver is preferred ag well.

In this case, the particle diameter of the silver is

preferably 1 nm to 100 pm, more preferably 1 nm to 100
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30 Further, a conposite active substance prepared by
causi ng a support such as silica or activated carbon
to support a netal such as silver is preferred as
well. In this case, the particle dianeter of the
silver is preferably 1 nmto;J00 m nore preferably
1 nmto 100 12 nm Further, preferably, one forned

afh i Clmu s, gotd FerabuPst 3AEES RhelWA Lol TR B01ds active
kinds. The active substance preferably has a

paibseanaee P6r ﬁwomé aoxretdmdst- t RBe paitiivel estbisgance
%éfé?&%i’}(lhgg] 50 ? 1'5‘%" c f@r?r[ er g’g'ey d2ahe¥0d Bf the
rerera

nore

(Lbézftph@i@gylgfpfefaedba@t IlC Ineb tthe doonigd niyid qt:eeﬁérably
this invention preferably has the formof a nas
st asC al SPphéfe BE1ak @PF@p@&%ferQQ%¥f%nqﬁ(ﬁOEPO pm.

f [SFpBYEHgRSoR SbEBE, adtRiae)or a hollow 10 yarn
or the formof a filmor nenbrane. <Process for

product i oBhef fpvmaddazgitiicdiee o THA I devnttionm teeferably
prﬁgg éOPOPII'l 8ffgrﬂggs @(Jtclhda% ap;s%\ﬂeqeedr%/(#l{]eeljjipsoid,
odl ment

present invention, Is a process rst e
ftmetfmrmr@ﬂuatfmhemfsachoame@ Hirantg,clae thipe ngr @ hollow

luralit ells for in a pol A), each
g%ﬁufnl%l)/%}ﬂﬁngoﬁﬂ et n’g ﬂ’bﬁaﬁ@ rtaﬁj@(p)rocess

C@%c‘:éﬁ;@@f@@aﬁi&béﬁbﬁﬁloﬂ d9PE drihedl GEAAWIALI Ng

l'iquid, % t he dope containing the polyner (e%@
20 solveﬁ? ¢Byrafgsanfact ithe auesiuaiderc sl e MITed

é’{@ el %15 {rﬁ &hﬁycﬁﬁgub 429 '1‘]1‘4;'e‘?n-he poler 9 Frocess

ven i S*a poor "solvent 'to
((Aﬁ;rs{ﬁ%)em]mdpoé]ynhr £6€) thei pyroducanpat idfl e vﬁdﬂmetche

SOl aithe ol ven (9 berg 2 go0d
t )t heepoh yoB11 (GheluBPBBehn active substance, the
process comprising coagulating a dope in a coagulating
liquid,

{1) the dope containing the polymer (&), a
solvent (B) and an active substance coated with a
polymer (C),

{(2) the coagulating liguid containing a golvent
(D} that is a poor solvent to the polymer (A),

(3) the polymer (C) being incompatible with the
polymer (A), and

(4) the solvent (B) beilng a good solvent to the
polymer (A) and being a poor solvent to the polymer (C}.
(Dope)

The polymer (A) and the active substance are
those explained with regard to the formed article. The
dope may contain two or more active substances.

In this invention, the active substance isg
coated with a polymer (C). The polymer (C)} is a polymer
that is incompatible with the polymer (A}. The term
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The polynmer (A) and the active substance are 30

those explained with regard to the forned article.

The dope nay contain two or nore active substances.

In this invention, the active substance is coated

wth a polymer (C). The polymgg (C) is a pol yner

that is incorrpatible with the polynmer (A). The term
18intbhpanpatlich! erefeker sof @ @ tsftal evhsher piphRs&eparation
separation occurs when the polyper (A) and the

pBFGHEF PBpHatée modedeinrf sadé‘%ﬂ%fﬂ%a@‘lﬂyym?ﬁe BbovEe
t gf gepef ezvféréosgec%%slwr%h@mawwe LU Y to a

different types are not at all m xed on the order
oftabkevbkss pod yaves sr@yiacatm cpih phbberent stypes are not

mggrglgolg d on.%.u é@ mé&ecufe%qg%dQ%ﬁés%e%?rated

an i ntertace Wi hey are separa

alﬁtphesvaheae sa;amex&nihre&‘eofpcﬂq}'n}é‘ﬁﬁﬁﬁalécmlle§e@ﬁé ahefed with
in phase while the polyners are mxed on the 10
oPRer 2BPtheredty 88 it fiiss Wil dhermrpofsperated in

(Bhasktnekudes cwakernaelull e Ral yerse Sgﬁ&iyrﬁ’érétf‘é chn
paste, gelatin, dogtooth violet starc
p@dagarayedancopbtlaswh@ﬂnuﬂ@e e yrelyn(e)s iare mixed on the

h h I
a%gé ?ymer 8%%@ p%’luf?l &c %}sienéf:l ce‘“"%l1 poér%’aaolgg?,l%t%heéf

pﬁluynﬁﬂe(;cwatéraswhbﬂe ww@deﬁ@cﬁw@ray@@ﬁﬁm paste,
starch paste. The coating can be carried out

pIatRhity heogEPPFE ¥ind é@%ﬁ?hrh@nc})&rwlr@ 3 hephol.

has been edpan ] )t hem
the coati ﬁggﬁsg%% %rcr);i n(%n pr eaf Eﬁﬁﬁ%ﬁﬁ%%

teudh nae aheaggménpo@mnenrs arg ot Blo nalitme 1o cmhe

I
%’éy %tiso?\(afg%t‘ Pef%%%é: ll\gfgntscﬂto tcfm%ﬁ'p??l ﬁgﬁl aJrSg g water-

Ckk(SBtﬂ)]b]/e ngolpager stieha apolgtaRicapdstgenahal lIopatdindy can be
The ppor 25 solvent refers to a solvent having, smal |
o?%ﬂglaﬂr%ﬁi ngut pBRePLe6189p 6 Hy's SHRstants yl%afr%e
Rs1earple) ¥hge hhe PRk Rle ltAd ishdPUifing them. The

thickness of the ceoating is 10 nm to 10 mm, preferably
100 nmm to 1 mm.

The solvent (B} is a good solvent to the polymer
(A) and a poor solvent to the polymer (C). The good
soclvent refers to a solvent having large dissolving
power to a polymer as 1is generally said. The poor
solvent refers to a solvent having small dissolving
power to a polymer as is generally said.

For example, when the pelymer (A) is poly-m-
phenyleneterephthalamide and when the polymer (C) is a
water-soluble polymer, the solvent (B) is preferably N-
methyl-2-pyrrolidone (NMP). When the polymer (A) is an
acryl polymer and when the polymer (C) is a water-
soluble polymer, the solvent (B) is preferably dimethyl
sulfoxide (DMSO). Further, when the polymer (A) is

polylactic acid and when the polymer (C) is a water-
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phenyl enet er epht hal am de and when the polyner (C) is
a water-soluble polyner, the solvent (B) is
preferably N 30 nethyl-2-pyrrolidone (NWP). Wen the
polymer (A) is an acryl polyner and when the pol ymer
(C) is a water- soluble polyngy, the solvent (B) is
preferably dinmethyl sulfoxide (DVSO) . Further, when

t Be10BL¥MBb 1N, S tHROIgd 1Ak ae) di anghraheratbhe
polymer (C) is a water 14 sol uble polyner, the
S

i gehprepptihengr dEMbl y  di chl oronet hane (DCM) . The
dope pref bl 0 ' S
RO B R R PGh 00 P2NG D Bl TBSTelEe vy

t he pol yner 5 nore
pmeser albl yhé, @0 yiner5,(@00 pard stdyl dpdd0 gfatthe by mass,

| t . h tent ti bst
TR € pRF LB Ee 0P T e ot YNBSS |27 pFat a1 gy bEE
19814ent1Q80Q0 pREt SoRYcRBSSE ML atehey ahlnstkitd @er 100

1,900 parts by mass. The content of the%.gegl ymer {C%
perrte0bamesshp i1 theaPelomahel At iz s tANEE 180 to

190t80 'ngtgaﬁ mgﬁs,m%g%e:ﬁ?éﬁé%{§f§aPéy,é9 199§Qoparts

parts by mass. The tenperatu e dope is
poefwaabl.y Bhe ocoBdEéntnofetheehperlabnlier 20)t @e30C.0Mhmrts by

d d ddi ng. th | At
TRRR S oPbeh e B ELTE AR AT gt R il s ot abls by
dhgss! vaokheppelferaibliAl o ad sderpack ngy thesact i ve

substance coated with the olymer (C) or by

si mul t anedbs|  SERETRG &ied Cﬁﬁp iRy doRe boIpRRfeYayLl¥ng to
thes.actjve sub ogt.ed w.th-.th 0 r

t%&v&a’t h'the Ko %/%%%S%%) .%Zgo( 6t8a‘gjm gjflllérig&(? qurpé )kf'%e
corgphatiinyl eqdiidoac ahteaiprsl ywieer sGhvemt {3 sobegents(B),

PEREPL B ERIbe, SR MR S 19 (1145 CRON S Biekr )

t ond hehpal ¥ABA NGAX has aics igeNefiddd yarsed deodMed wieh 26he
pol i;msr (A) is poly-mphenyl eneterepht hal am de, . t he
SBPVERET (BY) i 9rpl¥t elapilyanadts Lvrif e ol yierLlpa) the

iﬁolymer (A) and the active substance coated with the
polymer (C) to/with the solvent (B).
(Coagulating liquid)

The coagulating liguid contains the solvent (D)
that is a poor solvent to the polymer (A). The poor
solvent refers to a solvent having a little dissolving
power to the polymer (A) as is generally said. When the
polymer (A) is poly-m-phenyleneterephthalamide, the
solvent (D) is preferably water. When the polymer (A) is
polylactic acid, the solvent (D) is preferably a mineral
0il. The coagulating liquid preferably contains 50 to
100 % by mass, more preferably 85 to 100 % by mass, of
the solvent (D). The other component is N-methyl-2-
pyrrolidne or dimethyl sulfoxide.

The coagulating ligquid may contain a surfactant.
The surfactant includes an anionic surfactant, a

cationic surfactant, an amphoteric surfactant and a
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polylactic acid, the solvent (D) is preferably a

mneral oil. The coagulating |iquid preferably

contains 50 to 100 % by nass, nore preferably 85 to

100 % by mass, of 30 the solvent (D). The other

conponent is N-nethyl-2- pyrrekidne or dimethyl

sul foxi de. The coagulating liquid may contain a
suohaechant surfhetawtf.actraat aniehuide$uai® aatia®iti Gnciudes a
surfactant, a cationic surfactant, an anphoteric

SHiFhErafetandagids amoRidile Shficnatev ARl envhi
I
seh achapk i 96 ggg,ylg eiq{gg sdlaégrya@é'agqqa& MA&¥in

onate, "an a [ nate, an al benzene
sanlénaaseandrhe o¢®tmn1§uEﬂ@‘ﬁapéanthen@éud@uﬁ @ linear

SHEARL DL Sh 40589, SR TREEE A v par

quarbbnaayoﬁﬁnanﬁu&lqﬁdtdﬁnaﬂu;ammdﬂﬁﬁmﬁgaﬂﬁﬂmaﬁlng a
havingpzo to. 28 carhon atons. The anphoteric

stF#acRant 2Rt uBeying %%ﬁ%ﬁ%@%@% e Ahg |
CA@%ooﬁggl@C¥ﬁr!E9HBnﬁaﬁ%éidd%éuéﬂxgﬂﬁyléﬂfﬁ@ roxfde whose

bet ai ne, am dobet ai ne, sul f obet ai ne and
aml ¥psupfobpt andeacYhe grrmm iia7es @ ftac tlehted mydrudelsoms,

e

con e sur dant per mass

oimidesusdbbenhinb) |$herﬁbﬁnahhy: BuQSat':QaBl@ galrdlsldags an
mass, nore 15 preferably 5 to 10 parts by nas

t2hpel GG @< bfCt hBTeL 65 G & ﬁé"hch?L’ﬂed g5t e@ abl ;The
191 080 Co £ MRKE sef_»g&%rcawﬂ Q 1@ PHar ACHY B TOF the

this |nvent|on a network ructure” of continuous
peeEsemavipy as ppr@farfabéve@ -6 20 Ffprexdtmtyt yndssmmmore

S BAT] AL 18 BIRCEOLRELA) 180 LARCRIRE of ene

afd&gzlhﬁa@ing hi §qum&e i ﬁte‘ié&abﬂyp nedyeed orict, haut-eany
special apparatus. The formed article in the form of

PrRsr be® pFBdBeed: by adding 25 the dope in the
coagul at i Agcbi-@ihd- tEOEne%aMRPhRNtikA, a network structure

of continuous pores having a pore diameter of
approximately 1 nm to 1 pm is formed in the polymer (A)
on the basis of what is called spinodal decomposgition.
The formed article of this invention can be
produced without any special apparatus. The formed
article in the form of a mass can be produced by adding
the dope in the coagulating ligquid. For example, the
dope can be dropwise added to the coagulating liquid
with a sprayer, a syringe or the like. Further, the
formed article in the form of a fiber can be produced by
discharging the dope into the coagulating ligquid through
a nozzle and taking up the resulting product. Further,
the formed article in the form of a fiber, a string or a
pipe can be obtained as well by discharging the dope
from the air with a microsyringe or the like to pour the

discharged dope into the coagulating liquid while the
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dope can be dropw se added to the coagulating liquid
W th a sprayer, a syringe or the like. Further, the
formed article in the formof a fiber can be produced
by discharging the dope into the coagulating |iquid
through 30 a nozzle and taking:up the resulting
product. Further, the fornmed article in the form of

anf dbes ri_in§br bROtOE aikRi Re GAIV e rhtaldiath BSy Welfurther,
by dISC the dope fromthe air with a

rﬁlw oE9FRRgeatEiEhe BF fricreoty ahs il optuced
t
04 00y £0300ha! ol POV M 11 i crtc1 ama

or t e |s moved hor i zon
F&mmémﬁ;ngthhefdopedagpﬂueﬁeoarnﬂurfmnvaﬂﬁakafnluhe

b d b | yj the d t
R TLRC SR T mngts) it hBSabpEaRRRY| BdccALAREEer or

Nee ki s & noth@hé eoafitbiabhfty dliedWath He) ddRah LBSES,
the di ameter or thickness of the forned article can

m?QHﬂﬁéﬁeEYa§haﬁ6éGBréBebQLQM%ﬁﬁﬁu?ﬁtﬁ?QﬂﬁﬂﬁﬁanQﬁ21e:
t li [ 14! ckness or the
éﬁ% %@elggﬁzggoﬁgapgnggggﬁﬁgkg'|13%ﬁm coagul ati ng
10 I|qU|dWheBItheadepéonseddaguﬂatédnunuthﬂtaaagnlatlng

T 5 TRer PpofonBra( & 15 nfel SHns 4 btained,

fotdreth asd &6l 8ei 3, wasBed itk auddoweile ddRcdda@lits the
a good solvent to the polynmer (C), to renove 15 the

i3] ¥ () iwmeiBcéufleBe obtained a formed article
havi ng ¢ e t

i ncl udedem%lﬁne{ég ceﬁﬂ angrt%%é:l?éntl%%ﬁ&fv}l e %Olvent
cél)l =k the aagbdodesslbshance &me!ydiﬁMHﬁlaDLyﬂuﬁremove
in contact each ot her sal ve

he TG 1) acPhed: PRk tRshseined & Sopgped et icte

el c(eﬁ)lsj SiROWMN: BhphRBY heraker epfddtalasy ci% ﬂrfteluded
solvent (B).is N-nethyl-2-pyrrolidone, the poly

(o sach st krandobhs) énié@v-’gﬁﬁér vgdd e e@@h/@rﬁll( @nd the
a%t\weefsu%é‘tgﬁ&?far@“‘geﬂbﬁﬁﬂhaﬁfl%f ALY ddMfact with

pol ymer IS an acry
each other. As a solvent (E), water is employed.

As described above, preferably, the polymer (A)
is poly-m-phenyleneterephthalamide, the solvent (B) is
N-methyl-2-pyrreclidone, the polymer (C) is a water-
soluble polymer and the sclvent (D) is water. 1In other
embodiment, preferably, the polymer (&) is an acryl
pelymer, the solvent (B) is dimethyl sulfoxide, the
polymer (C) 1is a water-soluble polymer and the solvent
(D) is water. Examples of the combination of the
polymers and solvents preferably include combinations

shown in the following Table 1.
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25 pol yner,

the pol
sol vent
t he
combi nat

yner

(D)

(O

i ons

t he sol vent (B)
is a water-sol ubl e pol yner
Exanpl es of the conbinati on of
pol ymers and sol vents preferably include
shown in the foifow ng Table 1. 17

is water.

is d

i methyl sulfo

Tabl e 1 Conbi nati on Combi nati on Conbi nati on

Pol yner

Aram d Acryl

W, ooy . VN W 2N

Polylmahﬂé

Dope (A) aC|d

Xi de,

and t he

123

Sgtvent
St
Sol

vent
V-eHt

AN D
NIV lJIVDU Vel

arch $tarch Starch

Wat-er \MAt-er

oA “fnat\ztdn

nol

Sol vent

R e Bt ination

D
( D %\AV

lét er

| i| e

Vat er MgtHSNBIET (E)

éEEGHébulatl

W )f ormed article of thi

160FV&U|d W=vekylactic

5 | nvention c

adChe

alfso pr
the 5 pr

cdicedithy a
odlcti on of

p¥dtess (sec

a formed art

DRMSE&nbodi men

tMeﬁbylene

cl e having a chloride

pliural it
i ncl udi

Yofymeael | s
1chn active

foareth in a
pSighst ance,

pgkyieh, each
1pgspéocess

Sehtch

paste

COTRRI T SilTag
quuid

ati
Q%h t he dope

W& 00pe 1N
D COI’]t ai ni ng

wateoagurarti
a pol ynmer (Ao

qgethanol

sotyent
(/ﬂﬁhnd

7.

r|||| d¢
G

guuu SP
>W§SE§hce (2

solvent (I')\

+ +
VU I.II

%ﬁ% coagula

that is—ap

AL BRI = 0 <t

g it

>

sol vegit= @@aghéapohgnénquﬁ @m&w&@htﬂﬁquudlve

15 t he
D piVerfiidia e also
%Mb&h&ﬂ@@JB?I@gpbbdééﬁhQBE@OWEE@MH@ﬂﬂMEﬂUW”for the

production of a formed article having a plurality of

subst ance
in the do

cells formed in a polymer,

subsgstance,

26, B9,

RBare ol

a coagulating liguid,

each cell including an active

the process comprising coagulating a dope in

{1) the dope containing a polymer (A), a solvent
(B} that is a good solvent to the polymer (A) and an
active substance,

(2) the coagulating liguid containing a. solvent
{D) that is a poor soclvent to the polymer (A), and

(3) the active substance being hydrophilic when
the polymer (A) in the dope is a hydrophobic polymer or

the active substance being hydrophobic when the polymer

(A) in the dope is a hydrophilic polymer.

(D)

second embodiment does not use the polymer (C).

The polymer (A),

the solvent (R)

are the sgsame as those in the first embodiment.

and the solvent

The

Further,

the second embodiment is characterized in that the

active substance is hydrophilic when the polymer (A) is

hydrophobic and that the active substance is hydrophobic

when the polymer (A) is hydrophilic. The polymer (A) and

the active substance have the one-against-the-other
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(A) in the dope is a hydrophilic polyner. The polyner
(A), the solvent (B) and the solvent (D) are the

same as those in the first enbodiment. The 20 second
enbodi nent does not use the polyner (C). Further,

t he second enbodi nent is charagterized in that the
active substance is hydrophilic when the polynmer (A

i sephydioghobitarssd durttd e coib e tsidist abckydsophilic

hydr ophabi ¢ ol yner ((A), is hydrophilic. The
p%ﬁl%ﬁ?azfﬂ?hg#&%atwa%t B Sl e hoP st et is
osgnagatskqgt he- ot her repelling natures due to a
combi nati on of hydr Ophl I ic and hydrophobi c natures,

so that aWhgsl Fhespaletiale (A lorsthydrephohnancehemer,

0
SQ%%E{:]E%@%S S%%r o%%e H@m@%ﬂiﬁ)phom c%e kgﬁfnépﬂwblc
pmympheppﬂyﬁm—@&emﬁllwiemﬁmh@aelthlesAesmphoyed As
hd]rgwhllcactlv subst ance, SI|IC is e or}{efl.
Ve SREPR oLy e FSCANS & 11T 115 SRE i Ve Stbloyed.
Swiksh apEe p@lpmérxoambll@ kﬁ&ix&aﬂl‘yﬂlr'ﬂphlﬁlhec HOL yHEr

10 pol yvinyl al cohol is enployed. a hydrophobi c
P TeaAng8bipahyer oRbIObA - ed%aﬁb@ﬁ@r§%ﬁ41®é@1w

r 00 ppar.t E;gmﬁ:g f
&Ee %o{lg{f'rgra?%s,h%?og toﬁ?&%g;(?odlpaﬁlt%s 319%3 G @otive
ps@herabiy, 12000 vad s, @:@&kmm' tiss Empiasgsedf the 15
sol vent . The cont ent th ctlve subst
700" % par t b, Sitges PO Hhra ot Rt A Wy a1 bt G HEBLS bY
ta dd, @Qothaapbiymém&s nree tf eferedd Yoad¥s ty mass,

1,900 parts bg mass. The coagulating liquid is the
Jigve darefese 1201dé’§<9r ithe® Wi B3gdr Y drahe 9% rishe

eﬁﬂ%ﬂ@”? @r@QMenEhﬁfp{?Bémé%t(r% s%?%@a\ﬁc@ per 100

phenyl enet er eph al am de e sol vent
Nparet dyiby 2mapgr ol rt@en@oam’metrhessqmes?ﬂra(lﬂ)y i S0@ata@rlo, 000

E%l;a;ttﬂ%: tﬁr gl ,er ptrba era r10(1Zﬁ)t 1,@0(?0;53/}2:5 by
mass.

The coagulating liquid is the same as those
described with regard to the first embodiment.

Preferably, the polymer (A} is poly-m-
phenyleneterephthalamide, the solvent (B) is N-methyl-2-
pyrrolidone and the solvent (D) is water. Further,
preferably, the polymer (A) is an acryl polymer, the
solvent (B) is dimethyl sulfoxide and the solvent (D) is
water. The active substance ig at least one member
selected from the group consisting of metal oxides,
metals, inorganic substances, minerals, synthetic resins
and organisms. Examples of the combination of the
polymers and solvents preferably include combinations

gshown in the following Table 2.
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25 solvent (B) is dinethyl sulfoxide and the sol vent
(D) is water. The active substance is at |east one
menber selected fromthe group consisting of netal
oxi des, netals, inorganic substances, mnerals,
synthetic resins and organi sng2 Exanples of the
conbi nation of the 30 polyners and sol vents
preferably include conbi natlisgdis Zhown in the

fgrTow ng[Table 2 19 [t&RiendcCeRDIdaabiAft ion | Combination
Conbi nati ¢n Conbinationi11 2 3 Poljgner (A Aragid

A¢ryT —Pol' |P%@}n‘n§r|-)pe’p)e 4G &migol VENT akB),1 NVP DVBEG1yTactic
Metpkene ori de Actlive Hydro- HKydro- Hydroizcia
substance [&ghGLL€ 8y Cijt@pt al i te | BhsS0l Vent (fdktnylene
Water Water Methanol  QL=Coagul ating |iquid Exappig&side
S5[This i nygREEOE W T Dg; Carned [iiayper 1Tn | gogak!

bel ow wi thorgberence ta fxanpkes, Wabheithis |taicite

| IMeention %B%énE‘OED)De 'Wa'E'eE:eG Oy tH&eE EXANPl PRethanol

on or dope)” At Toom
t enpe?%ité?@guéﬁﬁ ?L drei ght of

pol y- m phenyl enet er epht hal am de (PMPTA) was di ssol ved
in 1,900 parts by weight of N-methyl-2-pyrrolidone
Mﬁﬂ)’lplﬁs prepare a polyner solution. To 100 parts by

Eﬁi?&J?PE%F5%5,’@5‘&'15?‘(19?%12256&&%%}%%8@ bar ey i

naésisa bl Béhowhwp‘)aht ee famenceh & ce rRxtamg Ing st UJI?IEL:VﬁSthlS

LI PLT St B B SR L% 8 TRl lee

added to the polyner solution such that the content

Example 1
(Preparation of dope)

At room temperature, 100 parts by weight of
poly-m-phenyleneterephthalamide (PMPTA) wag dissclved in
1,900 parts by weight of N-methyl-2-pyrrolidone (NMP) to
prepare a polymer solution. To 100 parts by mass of
hydrotalcite (supplied by Tomita Pharmaceutical Co.,
Ltd.) was added 200 parts by mass of starch paste, and
the entire mixture was fully stirred with a stirring rod
to render it paste-like. This paste-like kneaded product
was added to the polymer solution such that the content
of the hydrotalcite came to be 300 parts by mass per 100
parts by mass of PMPTA, and the mixture was fully
stirred with a stirring rod until the entire mixture was
uniformly opacified, to prepare a dope.

(Preparation of coagulating ligquid)

At room temperature, 1 part by mass of an
anionic surfactant (Emal 0 (Production Name), supplied
by Kao Corporation) was added to 100 parts by weight of

water, and the mixture was stirred until the surfactant



10

15

20

25

30

20 of the hydrotalcite cane to be 300 parts by nass
per 100 parts by nmass of PMPTA, and the m xture was
fully stirred with a stirring rod until the entire
m xture was uniformy opacified, to prepare a dope.
(Preparation of coagulating Izguid) 25 At room
tenperature, 1 part by mass of an anionic surfactant
(vEnm| £0L 1 Prdtestl vadNate) prepeple ed caaguwading liquid.
%{g}gﬂrﬂati)on) was added to 100 parts by wei ght of

"4hd the mixture was stirred until the

sur f act ankt 2Poomasefpkehyrdiresolted ddoe =epattaged into a

coagul ating |iquid. ELForrri ng). At roomtenperature, .

HEC P ¥REe ctibFBed intd &SRS G IFFGRWiith 3ldedy into

naedl i ed i : 5RAa0 (o

[ qui(got %%%%P%ﬂ g%ﬁé?gsggf %gﬁfa&?lnggﬁ arti g%.a{ Formed

(Disswlei ng of starch paste) The thus-obtai ned

ﬁ‘eres of the f%gmadhartigﬁlg were warned in a hot
WP %t OBot FAFP1PRSEE t o 10 di ssol ve the

starch pasthe, cmherebyat hedf epiedar dfClihadMged article

structure shown in Figs. 1 and 2 were obtai ned.

Mepe Wwamd4ishawieteverel Redhosdodd Bhbpsghapesirofto

A3 SHESUEL W e Ogékeﬁd Wit Roul raddiNg (HRe SHHLD article
paste. 15 Exanple 2 %Preparatl on of dope) At room
trenpieratar et rd@upar sholy das §ighs .PNPEAd Ragere obtained.

|.ssol ved i , 900 parts by mass_of NVP t repare a

B ers St F oAb S BT P Dby dRed o iy SR of =
24 fucthukk usgpain e ywYeastt( Baaduet itore Nam@)ch paste.
handy separate bag, supplied by N ppon Flour MIls

Co., Ltd.) was added 300 parts by mass of starch
RAasiE1&ansl the entire mxture was fully stirred with

a stirring rod to render it paste-like. This
petepd vl o xefir @opas added 25 to the pol yner

solution such that the content ,gf, tN8- &Yy mass of pMPTA
was disgsolved in 1,900 parts by mass of NMP to prepare a
polymer solution. To 100 parts by mass of dry yeast
( “Fukkurapan Dry Yeast (Production Name)”, a handy
separate bag, supplied by Nippon Flour Mills Co., Ltd.)
was added 300 parts by mass of starch paste, and the
entire mixture was fully stirred with a stirring rod to
render it paste-like. This paste-like mixture was added
to the polymer solution such that the content of the dry
yeast per 100 parts by mass of PMPTA was 200 parts by
mass. Further, the resultant mixture was fully stirred
with a stirring rod until the entire mixture was
uniformly opacified, to prepare a dope.
(Preparation of coagulating liquid)

AL room temperature, 1 part by mass of an
anionic surfactant (Emal 0 (Trade Name), supplied by Kao
Corporation) was added to 100 parts by weight of water,

and the mixture was stirred until the surfactant was
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yeast per 100 parts by mass of PMPTA was 200 parts by
mass. Further, the resultant m xture was fully

stirred with a stirring rod until the entire mxture
was uniformy opacified, to prepare a dope. 30
(Preparation of coagulating |pguid) At room
tenperature, 1 part by mass of an anionic surfactant
(EmdlyodiseadweNant, mgppiiced yoaol atCongot aqidad)

was ggggg o 100 parts by weight of water, and the

m X OF 8 stirred until the surfactant. was 21

ful'ly disael vedm tenpeapantrs, cregWdadd ngas i @hhdged into a
(Form ng) At roomtenperature, the dope was charged

i AL 6T ASYRIBEESPAVAGE Bilngndeedie ford | €rapgise added

df Qpyi §ﬁeagg§§u§aitg_tn%f e GeR W g I QWL O of 4

obt ai n spheres of ormed article- For “observing
t feriadeantlicder ucFareobservheds pher entefrngle stonnetire of

article before_th oliferati.on of the yeast plant,
ChatyefeptRRiRe e SoRrel et ne e TR o s

i probifezedibn blie the heldsawngrnmnngie apghdhePlant in
starch paste was dissolved_in the follow ng manner
(PPBPaFREPBRS oPTi MRSHPRIATGE MafuiidyoRi WiE P ate stipg
NBS1 8% 1 M8t REnhaS %‘fiﬁe‘%h%no%@arcqyg!%:ce QUa POULSSHIRG in
per manganate to prepare an 15 imobilizing Tiquid.
(theobbllevihggohapaast. pl ant) Some of the spheres of
tﬂﬁ%éOAQEQ.grtigle 0 tﬁyned b%:theéborning wer e

i mersed rnothd" FARSE T AMG 1§ were kept in the
state at 4€ 100 Bar2@ hgunsso BSSRINEMNG0f Sddé€h part

paste) The spherical formed articles were taken out
ofY TH2° | RhoBPFREEAYT PEEFERISIECEd Hh RERRAT rdh

Vel 1 Dy 8ng NPt qwaker bath at 60C for 1 hour to
di ssol ve the starch
(Immobilizing of yeast plant)

Some of the spheres of the formed article

obtained by the forming were immersed in the

“immobilizing liquid were kept in the state at 4°C for 2

hours.
(Dissolving of starch paste)

The spherical formed articles were taken out of
the immobilizing ligquid, placed in water and warmed in a
hot water bath at 60°C for 1 hour to dissolve the starch
paste. Further, the spheres of the formed article were
immersed in the immobilizing ligquid and maintained at 4°C
for 2 days to give the formed article having a structure

shown in Figs. 5 to 7.

Example 3
(Preparation of dope)

At room temperature, 100 parts by mass of PMPTA
was dissolved in 1,900 parts by mass of NMP to prepare a

polymer solution. To 100 parts by mass of a material
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25 paste. Further, the spheres of the forned article
were imersed in the immobilizing |iquid and

mai ntained at 4C for 2 days to give the forned

article having a structure shown in Figs. 5to 7. 30
Exanple 3 (Preparation of dope) At roomtenperature,
100 parts by mass of PMPTA was dissolved in 1,900
pabtasingdnhys mafl INWMD tas toreiac warhen yhbPhEepwesbh. GC-

19,3400 y of teri ' .

o9P7 1 ndPRRERTR) MR b eI dfnsfire el o hemtcals,
(BeadyctoNafe hvesidppl ed iy 1kapBihnkenvd  OBChenue akSth a dry
Ltdli to an gy rage article diameter of 4 mwith a

dFy IntRP RES°HddOd 550 tFarts TP i BfakiaRyste, and
Pesé eenBideSmt he uert g Mty estvasrddl hycistd ré€frring rod
wth a stirring rod to render it paste-like. This

pbst EeNfRE FxParE ewds. keaddEliisoreisd epdlijee misdiugg ofes

S h f act.j wat n

SHglsired the BOILeRt, Sy G P B CARE AR e o
Funé hect itvheedesukbant perxtioce pwass d o whd ys séf rPeETA was
wth a sti%ringﬁrod until the entire _m xture was

Ut 1RRRTY BEaBFFFed, WAEREEy hPGopESWES AT ShitHrTee was

(Reep@r atipPe8f weeagul ating ildAwdl MeiOPWRhe entire

tenperature, 1 part by nmass of an 15 anionic

sutrheranvag Erak formpyo gpec ifams) ., vigpihed lop«Kdeas
kon) was added to 100 parts by nass of water,

g§%9%£€éﬁixture was stirred until the surfactant was

f (krypaissbbuedf toapuéparieca ldeagid)ati ng |i qui d-

(Form ng)_20 At roomtenperature, the dope was

char ged | it 0" 8OMm-EFBSYATHGE havilRg Ind*XL BRSherl a7

adehi G DPWsseraddaedt i(Rna 1t e @eREHA! ifind) JuhtbdPied by

I(
obtain spheres of a forned article. (Di ssolving
sfa@ chopaerefion) was added to 100 parts by mass of water,

and the mixture was stirred until the surfactant was
fully dissolved, to prepare a cecagulating liquid.
(Forming)

At room temperature, the dope was charged into a
microsyringe having no 1 ml needle and dropwise added
into the coagulating liguid to obtain spheres of a
formed article.

(Dissolving starch paste)

The thus-obtained spheres of the formed article
were placed in water and warmed in a hot water bath at
60°C for 1 hour to dissolve the starch paste, whereby a
formed article having a structure shown in Figs. 8 to 10
were obtained. Figs. 11 to 13 show electron microscope
photographs of a structure produced without adding any

starch paste.

Example 4

(Preparation of dope)
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25 The thus-obtai ned spheres of the fornmed article
were placed in water and warned in a hot water bath
at 60C for 1 hour to dissolve the starch paste,
whereby a fornmed article having a structure shown in
Figs. 8 to 10 were obtained. ?Rigs. 11 to 13 show

el ectron m. croscope %%aphoto raphs of a structure

produced it FGR™ dERG HHY € st &Y EnPpEsEePYERERPI @f4PMPTA

(Raspanallcar < i9PPe)o i3 pditc hESPEHAt 4B, £40Brepare a
parts by mass of PMPTA was dissolved in 1,900 parts

bpOkiES Yo OV ita pr &parld Oa Pagdlsy st e utdom MatdoDal

: f terl t ai by gilli :
2351 34 RLgTRY gl A UL Al SULALIGL Y, B LM ce-
Naogy, (Supphiotd Naynelaparudpivi ednghemeah SEnvitdnhenicals,

an average particle dianmeter. of 4 mwth a dry ml]|
weEdaddéR 800 W EIDPIRISCH dtarebeha’fet BRIWiIERea dry

ent i1 ewlisX bR e d Want Stdy nege i & ScstERMHAFLE0dand
to render it paste-like. Thi's paste-like mxture was
1bhadgegirs mAstygieymas Solluty ot Soeed twbtht festirring rod

cppnt t.h tiwated c n 1 arts b

-0 FOhaRl 1K BT UAAL CHIIY R AR Seilre was
reddetlant mhet pod ywas: Salldtyi i isued vhah ahsttontegt of
rod until the entire m xture was uniform

obBR | FREAYaRRE: SRy BRTUBE VD TRt AR diRds of PMPTA was

(&6 eparati 8y fhseoaguathBg, | ikt HesM1 RAMmixture was
teggerature, 1 part by mass of an anionic surfactant
(

1yostPragde vidme) s tsuppine ey uKkabl Colrpormtiva)
d t . 0 0.a
e EHEE bS Pr ERRhS, Rp ARl Moo Bt o
dolssaimed, to prepare a coagulating |iquid.

(FoEahsfop! 0BT A MR L0 e ves

appar at Usash@wem Remperature, 1 part by mass of an

anionic surfactant (Emal 0 (Product Name}, supplied by

Kao Corporation) was added to 100 parts by mass of water,

and the mixture was stirred until the surfactant was

fully dissolved, to prepare a coagulating ligquid.
(Forming)

At room ﬁemperature, the dope was discharged
into the coagulating liguid with an apparatus shown in
Fig. 14, and the resulting product was taken up with a
roller to give a fibroug formed article.

(Dissolving of starch paste)

The fibrous formed article was cut to a length
of 2 to 3 mm, and the cut pieces were placed in water
and warmed in a hot bath at 60°C for 1 hour to dissolve
the starch paste. Fig. 15 shows a scanning electron
microscope photograph of the thus-obtained fibrous

formed article.
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25 Fig. 14, and the resulting product was taken up
wth aroller to give a fibrous forned article.

(Di ssolving of starch paste) The fibrous forned
article was cut to a length of 2 to 3 mm and the
cut pieces were placed in wates# 30 and warned in a
hot bath at 60C for 1 hour to dissolve the starch
pB3#EPLEi §. 15 shows a scanning el ectron nicroscope

hot ogr a f u f 0
Pt ol P3yd! giBea Bl D oY b a1 LR mxanple 4
obkaai pedked Enaapt&aﬁsp&reqﬂnﬁa&hmn1hanmms&mrEmternal

| unm. havi i nt ernal ter of 30 mm_and
EatRear 693 A RE Y By d g o Tt T fper
gpa@nﬂnghaﬁom@tg%sl nel udedirf G1his ofeidier atidéMaied 8.6 g

carbon. (Filtering) Water (raw water) was sanpled
febntbfeact AHpE6§aRm@ROVer in Osaka Prefecture and

tfff@grﬁﬂ }O stand for 1 day. A supernatant thereof
was sanpl e a’ and subjected to pre-chlorine treatnent
W th a sodater hypwchamemtev&quemmpkﬂﬂtﬂrmmlEhmh

t it had a.free si dual orlne co 0
ZERLR SR LS SRR N S R et fo
fdoyng hreugh aag coAugnpéénuﬂawcdlthe&teo& w@ersfeurr%u@d and

vel ocity of 20 1 and at a linear velocity of

Vi Eipd achefdptoVvarer chacriee Eaaaimeati Vet |3 e qrisum
ﬁ%%c?ﬂﬁfgri{?e pg Lz60kOEAG: Jorne%tqu{‘ttﬁ’Mhé *E@aﬁfc? 'eéf'e Mree

orite aqueous solution so as to have
rmﬁﬁxmmmlchhbormaeconh@ahtobflH)Gnmg/L 20heAdhysitreated

TR SEPbnaBn CeHECrnt 8 TR GUPIeIeI T F
Gebwiia1 @ bt 04l dupbatipassedeiough dhecH dmMind at a
e aeretoc B8 6878 mlf Wit 2 b | MRater o e
column outlet side was subjected to post-chlorine
treatment with a sodium hypochlorite aqueous solution so
as to have a free residual chlorine content of 1.0 mg/L.
{Analysis results)

On the basis of a difference between TOC
concentrations on the inlet and outlet sides of the
column, a liquid that passed through the column before
the functional destruction of the column was measured
for an amount to show 310 liters. The removal amount of
organic substances captured by adsorption in a dissolved
state was 21.1 mg-C/g, and the removal amount of them
captured among the fibers in a suspension state was 50.3
mg-C/qg.

Table 3 shows the results of comparisons of
concentrations of geosmin and 2-methyligobornecl in the
raw water and the treated water. A water purification

effect of the formed article of this invention was

confirmed.
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25 for an anount to show 310 liters. The renoval
anount of organi c substances captured by adsorption
in a dissolved state was 21.1 ng-C/g, and the
renoval anount of them captured anong the fibers in
a suspension state was 50.3 @ng-C/g. 30 Table 3 shows
the results of conparisons of concentrations of
geosm n and 2-net hylisoborneol in the raw water and
the treated water. A water qyrjifigation effect of
the formed article of this |nvent|on was confirned
25 |(Table 3 Raw water Treated W@a"eategospiregged )warer
0 5 |ZddBmiR- Meghiyhi soborneol (|gPL) 00k 20 0(9 0. ¥PO 1
O (AR DLl (555, of GomDar 8l T ve EXATDTe 1

( Col'umm—patkn A-transparent cotumhaving an
i nterfBF HF&RE éPn-&FWQTIﬁﬁzﬁﬁfﬁilength 100 mMm was
packed with 8.6 g of particulate activated carbon
(granul ar activated carbon, 10 supplied by
V@kmp&naééﬁewﬂa&ﬂpﬂﬁdj.Cb., Ltd.) having a nass
gggéyalent Lo, @ in Example 5. (Filtering) Water
S bl B& roﬁithe | mai dogawa River in Osaka
Prefecturﬁ anrenapbawed torlairgnthdoind dayinfedBal diameter

su Eernatant thereof was sanpl ed and subj ected to pre-
of P nBMt pBEt RedCTFHh 12 & & iR Sriitieh afuotisof

SﬁéHEieﬁléHEhaEhébéﬂéduﬁébeﬂf*bféﬁﬂf&%“aé%ﬁ&ﬁﬁ@@ carbon,
content of 1.0 ng/L. The thus-treated supernatant was
causedied bYoWﬁkhr@Mg@Qﬁﬁmkﬂﬂluﬁﬂdww%ﬁdJyL@@ h Rgving a
superfjci al cit f .20 h I near velocity

of 2% %gﬁlva# 8 Cyt%aﬁﬁﬁn ﬁ%éﬁ ﬁ%coTunn out | et
s(ﬂflmaslngubjected to post-chlorine treatnent with a

sodi um

Water was sampled from the Imaidogawa River in
Osaka Prefecture and allowed to stand for 1 day. A
supernatant therecf was sampled and subjected to pre-
chlorine treatment with a sodium hypochlorite aqueous
solution such that it had a free residual chlorine
content of 1.0 mg/L. The thus-treated supernatant was
caused to flow through the column upwardly at a
superficial velocity of 20 h™ at a linear velocity of 2
m/h with a pump. Water on the column outlet side was
subjected to post-chlorine treatment with a sodium
hypochlorite agqueous solution so as to have a free
residual chlorine content of 1.0 mg/L.

(Analysis results)

On the basis of a difference between TOC
concentrations on the inlet and outlet sides of the
column, a liquid that passed through the column before
the functional destruction of the column was measured
for an amount to show 10 liters, which was much smaller

than the result in Example 5. Further, the removal
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hypochl orite aqueous solution so as to have a free
residual chlorine content of 1.0 ng/L. 25 (Analysis
results) on the basis of a difference between TOC
concentrations on the inlet and outlet sides of the
colum, a liquid that passed 2&rough the col um

before the functional destruction of the columm was
nEecsuniedo80ofgandr swbsibnoess teaptil-dd ter ssdsuethion in a

s much smaller tha he r [t in anpl e 5.
e Rl vednatpbhovaf 967 TWooHE or o i o UGt hrERunt
capttmed bypadsenphimdng fhe fAEs® el StaAlHaasidh 7state
ng- C g, andpt he renoval anmount of them captured

el t hengt BéFs PRLR &fspddshomedienichgnplber than the
o Etsb?ﬁ%:(ﬁ?gmﬁ/’ﬂec@, were much smaller than the 5
anmp

results in e 5 Effect of the Invention The
formed article of this invention ensures that an
i ncluded therein and a 10 substance

' I
%{é‘%/‘gtésg ;Eﬁ?gggnggﬁtéﬂlectivel y come in contact

wi t h eachreéhesrwebhawh isulf & rauiigfienRteson sdiedudss

a pressure loss. The forned article of this

i Haht 3B ehsvie eSUPRAPRCRe 18GLEEE ey atferay &an
i1lize . 1:he Wi-t.ho i-ng.t face

e B e e e 12

foarmeakct awitlel eaoch thhsr michioudn serfigreisid hiatf arences

active substance does not

i f ,
S e LR e S BeRnaT e, el P tinds ofe this

exefdieeh od enéeraBdthak! ikGlke sof- flltieS driteiHefeof can be
ensures that an active 20 substance does not directly

corel 3 72 ¢ oF® akle wHEROE thiAkROWSo dpvdmg Shfotswifae of an
iigfﬂ §3g¥'cbgggat%ﬁah,gﬁ.§l 1€ &ﬂ%nﬁ%rmed

arti c‘?ee of this Invention, i C &3'255%{%0 udes an
acttivelsubst ainte theesicnpen engxpest ediatto she acpprd ed
to.,various fields Ts_uch as_envi ronrﬁnt al cl eanucos
subgtancé does not éasily come o oY separare even when
external friction or the like is exerted. The formed
article of this invention ensures that an active
substance does not directly come in contact with a human

body or is not sucked into a human body.

Industrial Utility

The formed article of this invention, which
includes an active substance therein, is expected to be
applied to various fields such as environmental cleanups
including atmosphere and water treatment and the
production of chemical products. For example, when an
adsorbent to adsorb VOC or the like is supported inside,

adsorption treatment can be efficiently carried out.
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i ncl udi ng at nosphere and water treatnent and the
production of chem cal products. For exanple, when an
adsorbent to adsorb VOC or the like is supported
i nside, 30 adsorption treatnent can be efficiently
carried out. 27 CLAIMS 1. A bernmed article having a
plurality of cells fornmed in a polyner (A), wherein
5 (1) each cell includes ancaeirimge substance, (2) the
pol ymer (A) has pores, the pore connects wth other
pores in the polymer (A) and the pore has a dianeter
in_the range ek MPdile 9MvARG 4 lﬁPQliBgGBEaEells
wal | of each cell and the 10 active substance are
s@bgmadtﬁalBypmiym&rcﬁkhéuthWth each other. 2. The
for med art| l e _of cl
filled beé en afﬁ%c¥%]eﬁﬁ5 $ 0 eac %e?Pbéﬁ%ncTS
the aCtIV62$UQ$kﬁ@Qﬂyﬁbr/¥KWOE£§SpéﬁésIhﬁh@rpdﬁétbaﬁnects
a formed article haV|ng a plurality of cells

f%iLHJédOFHe§ BErFRerily Ahe RiMfRsh Eabnirel Fhenerhai hgs @
b
R L e e L

char act er i{2éd the timdter)l tvweel Hopk @@mha@@élthed the

p [ a_sol vent act i ve. subst anc .
C%% gg M%P%St nce -hal é%gt?égl d%%%u%%t?%%gacg with
Ieﬂuhdoeﬁakalns a solvent 25 (D) that is a poor

solvent to the polyner (A), (3) the polynmer (O is

i nconpatible with the polyner (A), and (4) the

splvent (Bhel $21@00% 30l MENt# Ol POlNHE{"eﬁﬁ)aaﬁglymer
is a poor solvent to the polyner (C)

pfGLess ilEkdi pe3wesmerdian nnmemymlx@f ¢sch cell and
hygLopheble ROLYTE e .

3. A procegs for the production of a formed article
having a plurality of cells formed in a polymer (A},
wherein each cell including an active substance, the
process comprises coagulating a dope in a coagulating
liquid, characterized in that

(1) the dope contains the polymer (A), a solvent
(B} and an active substance coated with a polymer (C),

(2) the coagulating liquid contains a solvent
(D} that is a poor solvent to the polymer (Aa),

(3) the polymer (C) is incompatible with the
polymer (A4), and

{4} the scolvent (B) is a good sgolvent to the
polymer (A) and is a poor solvent to the polymer (C).

4. The process of claim 3, wherein the polymer ({(a)

is a hydrophobic polymer.

5. The process of c¢laim 3, wherein the dope
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5. The process of claim3, wherein the dope 28

contains, per 100 parts by mass of the polyner (A,

100 to 10,000 parts by nmass of the solvent (B). 6.

The process of claim3, wherein the polymer (A) 5 is

pol y- m phenyl enet er epht hal am ¢g, the solvent (B) is

N- et hyl - 2- pyrrol i done, the polynmer (C) is a water-

sobubkénpol peer 1and pahe ssdwendsd D)f i shavaberymdr ThAE, 100

proc&gs of cl aimg, wherei n the pol yner (Algi 10 is an

abPyl O p8PYrBR L tPh&Ys BIAFEN O BRG SAHEthylB) -

sul foxi de, the polynmer (C) is a water-soluble polyner

and the solvent (D) is water. 8. The process of claim

36 - wher ei Ahehpraceisge o shiist ahcevherain | gagtpohgner (A)
el e [ t 0{1Si Sty al .

oo e e B e BB AR AR AR YOy Mm) 1o

syrAhbehy T - 2 epiyrg cdddonegarizsnto I9mehe( O ocess whter-

cl aLm , vvhirein the coagulation 20 is followed by

vae ﬁﬂagem@ YBRred g f8 UM QI ViEht"a Y- t hat

is a good solvent to the polynmer (C), to renove the

polymer (C). 10. The process of claim9, wherein the

solvent (Ere pBorsswadr clpim & prdwsgssing grhe eolymer (A)

pr oduct | f d.articl aving .a plurality of

c%?l%ﬁf%?ﬁgg ﬁlgﬁégﬁy}%ﬁ S%wlereerf n (IEQathS céejrr?eathyy

i el fickesdan ahéi pelguest dne,id ke wateeessHBhle polymer

con&ri ses coagul at | gg .a dope in a coagulating |iquid,

HAT acherP2e¥SRh (Rat 1E1Y38¢ -dope contains a pol yner

(A), a solvent (B) that is a good solvent to the

polymer (A) and an active substance, 29 (2) the

chagul at i Hige| PHardseontaicliadg & sabanain Mhea matigea

0 nf . to.t I r t [

B SARdE L 91 SERRF: ST aiileg™ M rlUedd £ 2t group

consisting of metal oxides, metals, inorganic substances,

minerals, synthetic resins and organisms.

9. The process of claim 3, wherein the coagulation
is followed by washing the formed article with a solvent
(E) that is a good solvent to the polymer (C}, to remove
the polymer (C}.

10. The process of claim 9, wherein the solvent (E)

is water.

11. A process for the production of a formed article
having a plurality of cells formed in a polymer, wherein
each cell includes an active substance, the process
comprises coagulating a dope in a coagulating liguid,
characterized in that

(1} the dope contains a polymer (A), a solvent
(B) that is a good solvent to the polymer (A) and an

active substance,
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polymer (A) in the dope is a hydrophobic polyner or

the 5 active substance is hydrophobi c when the

polymer (A) in the dope is a hydrophilic polyner.

12. The process of claim1l, wherein the polymer (A

I's a hydrophobic polyner and the active substance is

10 hydrophilic. 13. The process of claim1l, wherein

t he dope QOntﬁa&noqguiaﬂﬂhgxﬂiqub@ omssa Dhithdea solvent

p 100 to 1Q, 000 par ss of e

Do ehbata)s Fopppr fi it ads he arTRa%, (hherard

the pol ymes)(Ahe ia-thiGtey -JHeNVEENES ﬂaﬁiaﬂbdﬁhen the
the solvent (B) is N-nethyl-2-py rroll one and the

s:@wém@r( ORp)i §nwdther dope 15 aTHe Preriedliofrel wnay 19r the

EE D blosPS A ookt leplreicr e o) 4n

(f&eldopates alﬁydﬂmphmﬁmnﬁpnkymmtaln111, wher ei n
the active 25 substance is at |east one menber

selected fromthe group consisting of netal oxides,

mepal s, | feElaRcE R HARCIRSIm mnew@éﬁelﬁym@epwymer (n)
resins and organi sms.
is a hydrophobic polymer and the active substance is

hydrophilic.

13. The process of claim 11, wherein the dope
contains, per 100 parts by mass of the polymer (A}, 100

to 10,000 parts by mass of the solvent (B).

14. The process of claim 11, wherein the polymer (A}
is poly-m-phenyleneterephthalamide, the solvent (B} is

N-methyl-2-pyrrolidone and the solvent (D) is water.

15. The process of claim 11, wherein the polymer (A)
is an acryl polymer, the sclvent (B} is dimethyl

sulfoxide and the sclvent (D) is water.

l6. The process of claim 11, wherein the active
subgtance is at least one member selected from the group
congigsting of metal oxides, metals, inorganic substances,

minerals, synthetic resins and organisms.



