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1 DESCRIPTION Formed Article and Process for the Production thereof 5
Technical Field This invention relates to a formed article containing an
active substance and a process for the production thereof. More
specifically, the present invention relates to a formed article having a
plurality 10 of cells with an active substarice included therein each and a
process for the production thereofDTg%%ni%%I Background Conventionally,
as a carrier for active 15 substance% SURhas bR ous catalysts, there are
proposed formed articles in the form of a membrane or microcapsules that

'S OGS hgtﬁo‘%gﬁ%‘i%zuoéaﬁé{ APLOUS: For example, ”bezfeél?&%eﬁxﬁ‘ thereof
proposéd a membrane aving a confinuous porous structuré having a
spinodal separation pattern (see Patent Document 1). Further, porous

spheticalparticles aresknown for a support for various catalysts,
electrophotographic toners, an electronic material for displays,

chromatograplii 5igtserams, arahatire (dee PatBhrDocumeht 2L As
an. Pmobilizing cayyier der aelive Matars pifiets by MICIQOLQANIFS, he

bacteria and enzymes, further, there has been proposed a microcapsule
h&Aird e HolloR spaea afl a pYfiil caprteiwaRdnd haliRg aPsthgedre in

whieh30-nasaus-efi ieLapsylewal sprmmunicaie. withithe hllow spage-in i tv
the capsule through fine pores (see Patent Document 3). Further, there

h& b&&N propBséd adficistapstile iR AfFishdeastdtiffef herein each

rejeasabiliprbasag-orrthe canirob sbdersensss ehaapsule resin 2 wall
material (see Patent Document 4). As a method for imparting a binder for

an active substance with a porous structure, further, there has been
proposed aanethad thataises, as a cells-forming agent, an inorganic salt

Conventionally, as a carrier for active
substances such as various catalysts, there are proposed
formed articles in the form of & membranse or
microcapsules that is or are hollow or structurally
porous.

For example, there has been 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 hollow
space in the capsule through fine poreg (gee 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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5 or an organic material such as starch (see Patent Document 5). A
microcapsule is a fine container formed by covering an inclusion in the

form of a solid, liquid or gas with a thin film wall material, and it has

functions 10 of protecting an unstable substance, isolating a reactive
substance, controlling the diffusion of thezinclusion or including an active
substance or matter. For causing a microcapsule to exhibit these functions
efféttiveR)2 i 5 rettird § §6 eh&irethal? SHBG Afcd 15 outSid this Eqsstid ©F
camefficienty cantathadr inclugedsactive tsuibstasad by easy maleeular porous
difftésion ,\C/vithout %austi%%a pressure Icilss. However, conventional
microeHpsilss are toimed eath SF& hofsw poribnFards ERgl BolsHng At
thelrintess of eacls capsule isthotloinanddke spaemandaotemat ¢ salt
sutace area farholding an active substance lnside greimited. . .
Further, in m?crocapsu es%avmg alflarge particle |ame§er each, it'is
reguredeainciease the 25 thickness of a shell for maintaining the

strength thergof, However, an active substance angia.sybsfance, qutsids,

the capsule contact each other only through pores that exist in the shel
afPHave B SiAof iSevers hentolens ivtn fananthere i@ ssddfédt thad whéd oxr
the30 thickpegs phthe shellis ipciaased, thespressurgdoss buieseunctions
pores increases and no efficient contact can be attained. Further,

sifife BERFESIHNENGES atBHenBidty TiteSiariides, thefelia fivtived a
preblem that whans Bthey are-dsed-ima packedeolump rimpragticaty cthe

pressure loss is large. For gvercoming this problem, it is general practice

oA ad e SbstATEATRRE e T bEGraniaieRd Pgrmmetter .
padielesalnsthissd methed: howeven dhe activensuistance-sidfaterst ions
c%]a{étgd with thi binder, and no surface area effective for exhibition of a

&5 £aN Detsectired” ThersHad Berr RefC Broposta & MefioRThance
whichsai Hindehis caused 1@ inchites A5 acdellsfarmingagent, aminargahicied
salt.or 10 a0 grdanie subsiange such.as starch and the.cells: forming o,
agent’is remove %y was %g, efc, atter the formation o‘flcapsules.
Howevér the defeetisthat Awheles communicating with an outside are

obtained and,that the produgtian ¢ast thereghis also ingreased, %F‘ﬂlé!}“%ﬁed

when an active substance has a coagulation structure, there is a problem
thed partof the AethACSUIREHcb®asHPEomesiyificr separateésdudlio anhe

extemal frgtiopordhe fike. in-a poiopvhere the activessubstaneeise ang
exposed directly to an external 20 atmosphere. Further, concerning
aratve adbstande RaviRg phydishglaly hith activity GiisTequirsdt frce

praventits directicopiact 0 a human body or its suction into a human
body. In this case, it is required to coat the )

Further, in microcapsules having a large
particle diameter each, it is reguired 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, since active substances are generally

fine particles, there is involved a problem that when
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25 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 active substance does not effectively work.
(Patent Document 1) JP 1-245035A 30(Patent Document 2) JP
2002-80629A (Patent Document 3) JP 2303-88747A (Patent Document 4)
JP 2004-25099A (Patent Document 5) JP 64-65143A 4 Disclosure of the
Inf&forRre URGd tHeteRr® afiobfect of tH&l inve SR & provibeya the

fogmed article that gnswes thatan agtive sukstangesingluded in g capsilg, 1+

and a substance outside 5 the capsule can efficiently contact each other
withfo L BRfTePgreRIF affe@Ed by afpressireAbss, WhdtHe ikénce wihh a

anetherabjeet of dhiginvention taiprovigde adarmesartigle that ensures: s
that the surface of an active substance is not coated with a %)olyme,r so 10

thEEFR iR WS ther& St s e Ui ZAYRE 1R Gen s8thit AC&ilFshdirgted
ohjactiof this imenter f0 pravide-a ferrted-artisledhateansares that apr

active , . supstance does not easily come._off or separate even when 15

eXT&hAr frictioh of ealik%UiIs}%%ﬁ d SE18 Vst aﬁ%ﬁm@’?% ject offi§ as been
inhention toprpuided farmed aditle thavehsitres thatrafeactive substantetro

dogs ot érectl;écomeéri Ecs)r]ttgct with a humar%bo%)%or. is not sucked info

nc ar C orml [=)%1 110rganic s
a fiaman ody. othé presen inventors have found that when an article is

foemed byansa: callgchwetmetheddh wiiicts aaiopk centhirtihg acqedlymer

an.active sub : : ot _
et el ot S e TG Bl
comEtAithpSIfmer G wherebjlavstiiatity dfzellsledeirihchadingat no

a@ﬁ@@é«é‘b&@%’éﬁ?%%@@i‘é@%‘ Pelymer (C) atesformed jn.thepalymen (A g

Further, it has been found that when the formed article is washed with a
spetitic SoNeRYEPidTeRTvetRE pol/ATeres, the 30 diveREbSRMRE in
each cell is nph heldon, thareternal waloheacheel aad achellow i

formed between the internal wall and the active substance in each cell like

aB@ﬁ%m%%fﬁﬁan&ngﬁF&£§WB;hexe ig a problem that part of

the active substance easily comes off or separates due
tc an external friction or the like in a portion where
the active substance ig 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 active
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 2004-25099A

(Patent Document 5) JP 64-65143A
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inside. That is, it has been found that there can be 5 obtained a structure

in which another sphere is included in a sphere that is internally hollow

and the included sphere is freely movable. The present inventors have

also found that when 5 an article is formgd by a so-called wet method in
which a dope containing a polymer (A) and an active substance is
caaputdatedura cofigulating tiqaid:- there is employed a constitution in

which one of_the polymer (A). and the active sybstance is hydrophilic.and
the other is 1%th%sr06r@hl§brl(§}:{/v TereBy aoéfdr%(ﬁlt{i/ (%%Qe els%gcﬁﬁlc?dbﬁﬁé’ n to
agtivesibstancecameddrnedindthe pohmmer{Ayuthesactive substaace ive

e%qﬁg I ig(poth [ he internal wall of each cell and a hollow is ,
forme% aetwgerzf tcgl%%ér%?allv{}al?aﬁg Seuégtivaengbastfn%%sikg\ EfLI%Ceeac{ﬁucteﬁlde
likehg bekpithlEringing ®bf i deabityinside.act  eBgithert tdasweenout

found,thatpares Are formed,in polymer (A) by so-called spinadal oy . 1550

decomposition to ensure that a substance outside a capsule and the
active 20 suBstanée eapehsily conigteaeh othérs aht vsis invemtibn has

beenacerdingpreqropleled: s -1 Thakishis pventonprovides a, . ¢, e
formed article having a plurality of cells formed in a polymer (A), wherein

250) FAchTellitcIFadEaR BERelsuiRincerated W)ithe polpdem@y so

hasperas, thespokescannestswithather poresiindhe-polymerdA) agdthe
pore has a diameter in the range of 1 nm to 1 pm, and (3) the

int&fRaFwall of each cell and the 30 active substance are substantially not

in contact witlt eagh gther.1 anoFHeheGRRis dventioppravides;ant ion to
process for the§production of a formed article having a %Iurality of cells

fethTEE A% BolyFEPTR), Whetéin eakhtel °8 HithGding A ackPe active
substanee,dhedreeessceomprisetcoaguiating & dapesiomsceagulatingn when
liquid characterized in that 1) the dope contains the polymer

(g)x a 1 &s lsgljgﬁcél‘ goa%’éﬁ%% a polymer (C),

“solvent éf and 1Calmdz)afl(”:tive sub
(2) the coagiikating ligeid comtaihs a solvent (Dpthat Isia paarveolventriot o
O ke B S A e
substance does not directly come in contact with a 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 liguid, there is employed a
constitution in which the active gubstance surface isg
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 is not held on the
internal wall of each cell and a hollow is formed
between the internal wall and the active substance in

each cell like a bell with a ringing ball in a cavity

inside. That is, it has been found that there can be
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polymer (A) and is a poor solvent to the polymer (C). Further, this
invention also provides a process for the production of a formed article

having a plurality of cells formed in a polymer, wherein each 15 cell

includes an active substance, the process comprises coagulating a dope

in a coagulating liquid characterized in that, (1) the dope contains

a polymer (A), a solvent (B) that is a good solvent to the polymer, (A) and
ar??g%%fﬁ?éis&bs‘iﬁﬁéﬁfmfe (3 tHE L6 8y ARG iquid RBfitafhing a* Do tuded
solvent (Bpthatds apeor selventdetha polymes(Apwanthd the(3 ke uded
active substance is hydrophilic. when the polymer (A) in the dope is a
hﬁﬁgﬁ@oi&ﬁo@ﬁ%‘?ﬁf tf?@%%%\ﬁcﬁ\ie substance is hydrophobic when the
polymer (A) imliiae gdope tsha hydrophilicpolymer Biieg Deseriptibntdfat when
Drawings Fig, 1 is a transmission electron microscope 30 tograph of a.

50" lrjimatgrlﬁc %ﬁ%e of a%ﬁ%ﬁ%al%grrﬁeg gftfé?ef#]eé(éer% p e“%h% c%’ar%rl]cg% ch
olesetved:betwennihytnotakcite@gee polyerand afig&isen enlbgegice
phaotograph. of a_clearance portion in_Fi C celi
T o ot A e peymert " EREAE employed
transmissiohwiécton microdcope shotograph ot aBolymahickAlicenflathe

ical formed article obtainedhwhen {he artidewag formad.without 5

s
adding any starch paste in Examplel. It is seen that a polymer adheres to

a nydeoralbied sGrfacERithbut ahyidlearanés betfectehydiotddle dfdrtheding
pelymerJig 4 is.am eplagged @%@@g@mpf&W%se@&@ﬁn@iys the

periphery in Fig. 3. It is seen 10 that a polymer adheres to a hydrotalcite
s@ifdcEve subEigaBea SRakfifg efdttrbnificitcops photByrab of a
yeastplant in @spher¢al darmedarticlesproduced imBxamplerz; Hisseen
that a 1 to 3 km clearance is formed between a spherical yeast plant 15

ah@ By éEPRaviflg & finddpdfads stiittuld: Fig &5 FrrSidifilsdion® o

elegtian AaicosCOR@ Oh bell with a ringing ball in a cavity
ingide.

Further, it hae been found that pores are formed
in polymer {(A) by so-called spincdal 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 ig, thisg invention provides a formed
article having a plurality of cells formed in a polymer
{A), wherein

(1) each cell includes an active substance,

{(2) the polymer {A) has pores, the pore connects
with other pores 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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a 50 nm thick slice of a spherical formed article in Example 2. A clearance

is observed between yeast and a polymer. 20Fig. 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 articke in 25 Example 3. A clearance is
observed between activated carbon and a polymer. Like Fig. 8,5Fié:1.

95 G TS <N 2fEciroh MidisacoBs of a B0 N hRIck Tics 3 ﬁm ©
spherigal farmesl artidleda Example 8aAwclearange isiobsietvethbemeesrized
30 activated carbon and a polymer. Fig. 10 is an enlarged

phBtograpi of an activated carbon portion in Fig. 9. There is no adhesion,
and a clearance isblesefved, between nstivdted eathoreand(a polymero grent
Fig, L1132 tansiission elecliop.micloscope hoiarany ofa Kam thick

sl ce) ofa spﬁerica(f ormed arficle obtained when the article wasforme '
without addin@ any search dastedh BxamplaBif is easa il afpcihepnt

adheres, tg an.acti r ce- witheut neg between
agtﬂ\‘fate %grblo%n éé{rlaé?ég%olypfr%(gr?gg% eclf?,kg %%%{z%qg%@% ?sﬁ g
transmission(@lectrdre niterbgt6e plotodfaph siaBe hnbtickdick dike
sggqgi/g@é{ormd arfigle obtained when the articles was 10 formed without

addirig any starch in Example 3. It is seen that a polymer adheres to an

activated carifbh SthRcBIRHIUE anf? tleaParitddvéthedn attivitetiTarbén

apd A Relymes Fignls isanepjacgedhotegraphof anel pactiatad (c) .
carbon portion in Fig. 12. It is seen that a polymer adheres to an activated

carbon surfaBBr the T Fig Midis RYGRmM&t Grafing bPA SpFafatdd ©cess
usge ferroducing adibsaus formed artiela inExanple Aa20 fig. 35 is a

scannin e_lect_ron microscoge hot gr_aph of%frossrsec‘ggg Ioé :tLt}le feil%rggs
BEFAEI (R DARTIE 4" EYBhatind POLYTEr,
cell includes an active substance, the process comprises
coagulating a dope in a coagulating liquid characterized
in that,
(1) the dope contains a polymer (A), a solvent
(B} that is a good solwvent to the polymer (A) and an
active substance,
{2) the cocagulating 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 inm Fig. 1. A 1 to 5 pm clearance is observed
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of symbols 1 Hydrotalcite 2 Polymer 25 3 Clearance 4 Hydrotalcite 5
Polymer

7

between hydrotalcite and a polymer.

Fig. 3 is a transmission electron microscope
photograph of a 50 nm thick slice of a spherical formed
article obtained when the article was formed without
adding any starch paste in Example 1. It is seen that a
polymer adheres to a hydrotalcite surface without any
clearance between hydrotalcite and the polymer.

Fig. 4 is an enlarged photograph of a
hydrotalcite and its periphery in Fig. 3. It is seen
that a polymer adheres to a hydrotalcite surface.

Fig. 5 is a scanning electron microscope
photograph of a yeast plant in a spherical formed
article produced in Example 2. It 1s seen that a 1 to 3
um clearance is formed between a spherical yeast plant
and a polymer having a fine-porous structure.

Fig. 6 is a transmission eslectron microscope of
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 1is 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 ig 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 Example 3. A clearance 1s obsgserved 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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6 Clearance 7 Hydrotalcite 30 8 Polymer 9 Hydrotalcite 10 Polymer
11 Polymer

8

Fig. 11 is a transmission electron microscope
photograph of a 50 nm thick slice of a spherical formed
article obtained when the article was formed without
adding any starch paste in Example 3. It is seen that a
polymer adheres to an activated carbon surface without
any clearance between activated carbon and a polymer.

Like Fig. 11, Fig. 12 is a transmission electron
microscope photograph of a 50 nm thick slice of a
spherical formed article obtained when the articles was
formed without adding any starch in Example 3. It is
seen that a polymer adheres to an activated carbon
surface without any clearance between activated carbon
and a polymer.

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

Fig. 14 1s a schematic drawing of an apparatus
used for producing a fibrous formed article in Example 4.

Fig. 15 is 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



12 Yeast plant 13Clearance 14Yeast plant 15Polymer 16Clearance
517Yeast plant 18Clearance 19Polymer 20Activated carbon 21Clearance
1022Polymer 23Polymer 24Clearance 25Activated carbon 26Activated
carbon 1527Clearance 28Polymer 29Activated carbon 30Polymer

9
13 Clearance
14 Yeast plant
i5 Polymer
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 BPolymer
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 xoller
42 Take-up roller

Best Mode for Embodiments of the Invention
<Formed articlex»

(Polymer (A))
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31Polymer 2032Activated carbon 33Polymer 34Activated carbon 35Dope
reservoir 36Dope 2537Discharge portion 38Spun fiber 39Coagulating
batch 40Coagulating liquid 41Press roller 3042Take-up roller Best Mode
for Embodiments of the Invention <Formed article> (Polymer (A)) 10
The formed article of this invention is fofded from a polymer (A). The

polymer (A) includes hydrophobic polymers and hydrophilic polymers. The
hydrophobic b8fy e?gﬁ%ﬁjdier&r]r f&m &%i’ﬁ@r,%‘%%?ﬁjp%rﬁér, fagmed

vifiylatcahal pbiyrer and)a cetitlese poiymaar. The hyarephiie polydersphobic
include water-solyble starch, pglyvinyl alcohol, polyyinyl pyrrolidope, .
s T e SO I R A S SEA T e o BN S e D e
pretarablyrs polymende 1 whicheatildastc85 melds oharamichbondslareer, a
fo f tic diamine and an ar tic-dicarboxylic acid

oo COBETe BAATEE o &rar S hes, Badget . The

pdly e phériicneteephtiedzmites poljemphésersatérephthaddmideh ,

Py Ysphgpyleneisgpithalamyde, 13 gnd idone, -sol
pg}:y-i;pr%gr?yleneisophthalaﬁde?%we%cr%ﬁﬁfr%ér igI;‘J?efe‘rvzﬁlabtwl';3 g soluble
pEIGMER haFm g faast 8536105 bia® @@fylonitrile component. As a

comonomer gihere;is sised ablepshene EQWQ%@&%%‘%F‘?%”QHH%H in

group consisting of vinyl acetate, methyl acrylate, methyl 20 methacrylate
aW?%ﬁ#eﬁ?s&ﬁé@Euﬁﬁuﬁ@%ﬁoﬁ%ﬂaramld bonds are formed of an

aromatic diamine and an arcmatic dicarboxylic acid
component . Specific examples of the aramid polymer
include poly-p-phenyleneterephthalamide, poly-m-
phenyleneterephthalamide, poly-m-phenyleneisophthalamide,
and poly-p-phenyleneisophthalamide. The acryl polymer is
preferably a polymer having at least 85 mol% of an
acrylonitrile component. As a comonomer, there is used
at least one component selected from the group
consisting of vinyl acetate, methyl acrylate, methyl
methacrylate and styrene sulfide sulfocnate.

{Pores)

The formed article of this invention is formed
cf 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 te 1 um, preferably 10 nm to 500 nm. The
pores are formed by a spincdal phenomenon when a dope is
coagulated in a coagulating liguid containing a =golvent
(D) that is a poor solvent to the polymer (A). The pores
can be opserved on a scanning electron microscope
photograph or a transmission electron microscope
photograph.

(Cells)
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The formed article of this invention is formed of a polymer (A) having
pores in itself. A pore communicates with other pores in the polymer (A),
and 25 the pores form a network structure in which the pores are
inter-connected. The pores have a diameter in the range of 1 nmto 1 m,
preferably 10 nm to 500 nm. The pores are formed by a spinodal
phenomenon when a dope is coagulated in a coagulating liquid containing

a solvent 30(B) Bt iea pbdr 8divefttdthe pelyArsrIaY THe Féres Eanmed

ohsepveshen 8 £CARRIEY BIRALION:MICIOSERREPRAUIAraPAOI®ies an active
transmission electron microscope photograph. (Cells) 11 A plurality

of TS B foTmed Mt & FMT STt kS iMRIntBRIERE cell The celis

inelagles an active substance: d hersiapes cells are-RetunifopsrIhe gelisich .
have a(}s?jze nou% to include aﬁctive_substance each. 5 In the formed

artilie ot thid FVERToR ‘thé FritGriia walll ot ehtl Talt 4RH thé Betve - Tnal
subsidncefare suhstanliallyamat inlcentact with each othatcEhatis, the

formed article OT]IqF—:iS invention has an embodjment in whi P}Pa olymer (C).
1B DRGNS 1B el L0 Bt Aachrcal At e Schd subbBhbe e
arithen Embodinenttin evhichod sphde existesindtwern ithes indernahivall ohent

ea [ e acti b ce._The palyme includ .
W%%Eriﬁéﬁjaﬂg ?olﬁ%ﬁlsé#c?aég st%é?c%efiggté@(ABc%%)‘eﬂesﬁ stgll?%(e:e)lfE}p:Ié’ahrenajE
adfﬁ/élsugﬁyagéélis Q@éramdatu@@stm@_imembgbgélecm fearr the
9roMBSQRRISHRY hmetal eﬁ'daes%g%aéselggrgeg'Qb%%éaé}?eéh@'q%{@@m
synthetic resins and organisms. The metal oxides include titanium oxide,

altifAure BxRRC B r EhidmBXd e B 320 dXife S3Hida: € The Hiegalpolymer

inglugle galdh RALaUR, siver sEaR AWMy piainless sipel, CORRGych paste.
nickel, manganese, etc. The inorganic substances include activated
carBoh HRRIrSEaRAfE2G§5sum, cement, etc. The minerals include mica, etc.

The syntheticrrgsinsdnehide 25palyethylens, Rahksteens; polypropylene, one
polyester, polyphenylene sulfide, etc. The organisms include

R BB g A S CF g HiBUS (et B ) CoHbheret (CoRibRGIN S

etox frte<celladredikiood nelisyavhite load celisyeatc. 3AMathersa

compf%%tgtactlve substance c[i)re ared bg/ causn)é%la si%g@%r}r sug{h gg SSI|IC&

OI’SXC |vatedl€ar6§r? %ggugpl;brt aﬁ?eatglls%%’as veer IS pre er?edL as Wejnl.'lcj-ude

Intthisscasenthepartclealameterrof thelsiver wipreferably lommde 100imge
”5&%85¥a@Pb&%Q?‘E&%QQ 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 resgins include
polyethylene, polystyrene, polypropylene, polyester,
polyphenylene sulfide, etc. The organisms include
microorganisms such as fungus (vyeast, etc.), bacteria
(collibacilli, etc.), etc., free cells {(red blood cells,
white blood cells), etc.

Further, a composite actilve substance prepared
by causing a support such as silica or activated carbon
to support a metal such as silver is preferred as well.
In this case, the particle diameter of the silver is

preferably 1 nm to 100 um, more preferably 1 nm to 100
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12 nm. Further, preferably, one formed article holds active substances of
two or more kinds. The active substance preferably has a particulate form.
The diameter of the patrticles is preferably 1 nm to 500 pm, more
preferably 5 1 nm to 100 m, still more preferably 1 nm to 50 (Morphology
of formed article) The formed articl€ of this invention preferably has

the form mass such as a re gran llipsoid, the form of a fiber .
su%ﬁ as an%sf?r?ngg a pllge%%l a a%ﬁf% ‘10 yarngor][:t)ﬁ‘e or?nrg‘ r[l‘Em 1???85 active
memibsare cdrocdssfop productoe okfordwed afficke>act iv&heyretessce

fog, thesRrpgduetion, gta formediarticle ,provided py t%%reéﬁﬁtrd@}f%’it'o& the

a process (firs embodlment) for the production of a formed 15 article
having a plarality=ofeekd foraedyin & polyrner )0 each celbmeludiegfarably

a‘:‘E'Vﬁn%UPSIaI‘&E it pr&E%ﬁle%Qrés'B%%%!ﬁtif RedRas
e po jl:' 50

coagulating liquid, (1) the dope_containing t ymer (A
sol&gBYy ARa ancictife suBstafEs 64t with a polymer (C), 2)

the coagulating digqgisheaipining A-SQlvest (Q&i@ti%@é&‘i’@&éﬁlvﬁﬁ}fe@é%b 1y
polymer (A), (3) the polymer (C) being incompatible with the 25

pOgRer{g), BRE™ ©F @1)TRE SolvBrt B DeingdRYBEE sBveftitcths 1psoid,

pelymer Adrandkbeing Bopaor sebient to thespolimer, (Q). fRgre)Fhes hollow
polymer f(ﬁAﬁr) and t actlv ubst rﬁ e are 30 thgse explained with regard
totheTofed Atk 3y BorBimGIRSPRbre active

sulistancess for Ipﬁblsumtehﬂnnotﬁemﬂmeﬁubsfame¢S>coated with a

polymer (C). The pol mer C) sa mer th tls incompatible with th
polymer (A). g term - 13 mécomp?%qu%lepré%ers 1o'2 St E% ﬁerstl(\al phasge

sqoaraﬁﬁreocmswmdhby)oweaem(m:aﬁdtthe:{ml@mercéﬁ) aresmixeolrocess
%C'é ' amse@mvegs&m E%fSVSP HFYS pherepalymer, . 5
es of erent types are not 5 m|xe on the order of
w@l@th%h%ﬁtﬁé{’r@%pﬁr@té@ﬁ@bhésfe f statelwhedepoipdie molequids/mer

argxmixegdwith ope angther insan interface.while they,ate sgparateq, in

phase or a state where a mixture of polymers is in separated in phase
WHITE BRSFolyRiae Bré hitde 67 fiel 86 dRiterdf Avdtsculés i & phage sring

eachydhe, polymer (C)

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

(2) the coagulating ligquid containing a solvent
(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} being a gcod 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 subsgtance is
coated with a polymer (C). The polymer (C) is a polymer
that is incompatible with the polymer (A). The term
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includes water-soluble polymers such as starch paste, gelatin, dogtooth
violet starch, and polyvinyl alcohol. When the polymer (A) is a
hydrophobic polymer such as an aramid polymer, an acryl polymer or 15
polylactic acid, preferably, the polymer (C) is a water-soluble polymer
such as starch paste. The coating can bé<tarried out by placing the active

sub ' lym t.has been_melt nd stirring them. The . .
S B oG 1§ 0T K10 s eraBy 50 L0 A Btk e ton
mf: Tesotvern (B)ie dogdatnssiveldtto aeiptiymeap o(yeed alfoorare

sqlvent fo the;polymerdC) £ihe.gaod sqlyentrgfers tq @ spivepthaving , 4

large dissolving poweér to a polymef as is generally said. The poor 25

sOeHt PefEheiera BOIVERERaVIRG SAal esso kil féRacita polpmer ase not

is gengrally gditha on EARRRIS, Whenhepoly®er MiSare separated
poly-mphenyleneterephthalamide and when the polymer (C) is a

waterBbriBR pdlymef the ‘SoRERt IS ¥ PréfefibhPudgs are mixed with

methyl-2iyengligone, (NMP) nWhen dhe palymes (Ahis,amaeYLROIMPEEed in
and when the polymer (C) is a water-soluble polymer, the solvent (B).is

preRst 86y Wmethy F 8lifoxiRE IS M OT BtRs, RfieR He By er TA)R
pal@paticacid ahd whesthewpolyraen(() isamwaters 14 xeoluble polymmerche
the solvent (B) is preferably dichloromethane (DCM). The dope preferably
COHARE 58t TOLS s Bas ot Gy er CRCH00 157 G50 SRS o
mass; hudese prefenabhol 00040 HlDPnearts kyuntass of Heasaenid{Blre,
The content of the active substance per 100 parts by mass of the polymer
A B s R T 803 B e B ety o ety Yoo ad ool
1,900 parts W&ﬁass:li'mmrof tie polymer i@FperRdoparteby f@er
maseAf e aalive Subslance i3 4Lio 100 R DYIDASSIPOL |
preferably 10 to 500 parts by niass. The temperature of the dope is
pieferdby Bt iforerpiefer ABN 120, toBOT hevdspe may bes a water-

preparachly addingdhe palymes LAktosthersolvent B), 1afully. stiwingdhean pe

mixture to dissolve the polymer (A) and then adding the active substance

cGRET WA tRE hoRin&H(ES BBy SirfulisicblsyHfTFBRE miking e

pelymenéd) and theragtiva subsiaage geatedaviththepolymen(C)daMith The

theSeiyent (8)- 220 oa0ala I s 10 nm to 10 mm, preferably
100 nm to 1 mm.

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

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

pelylactic acid and when the polymer (C) is a water-
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The coagulating liquid 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 25 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 oil. The coagulating liquid preferably contains 50 to 100 % by
S WRorE pRENTAEY 85 131089 P Hhasdes bf 30 e SOREALE. The

otharccompanant issNanethgh2-. pyrrolidne or dimethyl sulf oxide.

The coagulati{JFg qugid ma cogtain gfurfactagt. The surfact%nt{gncludes b

an anionic surfactan ,paec lonic sur a@farﬁ,ogn %ﬁ%ﬁbt@ﬁ:rsurpact%%iéﬁﬁ b4

a rid=ronidnic barfactagndhe @nionid surfactantincladep arttighérfattyass ,
acid, .an g%%%ﬂ%%ew Er,‘ glenylsulfopaie. an alkylpenzene sulfonatg,

and a-olefin sulfonate” Thé cationic surfactant includes-a linear 5

mendatkyl guakernant amntnidrarsaltdmvingel 2t 16 cabonsttems ander 100

quaterpany.gmmonium salthaving-a hranched alkyl havind 204928, 44 4

carbon atoms. The amphoteric Surfactant includes an alkylamine oxide
WRESLARYIRREHF aRY adpisgroupPiage 816 I8rabon Afdng,a0L, 900 parts

carhohgefaine, afidobetgingn sulfobetajne gpd amidosidiobglaing. oihe, s - 5 py
nonionic surfactant includes an alkylene oxide, preferably, ethylene oxide
(ETSThe Eoitet SCthe ‘Earfactait PBFE0G Partd bl MndssCortheaskenty

(dspreferably @02 @ 30 Waptsy Mass daokska-preferahly=xto 10
parts by mass. The temperature of the coagulating liquid is preferably 10

to 80C, more Prérer By 263568, ©F thrcRaRg 1S (RS FhRREB YA 5

nedwark skdere,ekgantinyoys pereshaving a parediameter0f 20pe
approximately 1 nmag%l am j formeg in the polymer (A) on the basis of(B)
whACTE RAMEH §8inSds dédomPoskidn?y ™S  The fofm&d artite SFthTs ‘

inYerition canibe-proguced witheut:ary specidl apparatiushEnetorgredr (2}
article in the form of a mass can be_produced by adding 25 the dope in the
co%%%la%%(arhqﬁ%ﬁ:%? e>€§r% plaec,: ¥hlép opseu %gﬁ e %?oﬁv%%te: %% déd ?g thtefle
cazglianiey ligGid with Bspsayerlasysages dnthedikeénBuahet, thiedormedhe
arigle e fom of ayfias paghe produged by dischataing e dane infp
the coagulating liquid through 30 a nozzle and taking up the resulting
prOBLIMELHEY, theofofiel driicle sPtiesfom 08 b-fiber, a string or a pipe

cary bg obtaingd ag well by:discharging the dope from the air with a

nMCKBynnge%géh%ﬁﬁ;ﬁﬁg%ﬁégeliquid contains the solvent (D)
that is a poor solvent to the polymer (A} . The poor
solvent refers to a solvent having a little disgolving
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
oil. The coagulating liguid preferably contains 5C 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 liquid may contain a surfactant.

The surfactant includes an anionic surfactant, a

cationic surfactant, an amphoteric surfactant and a
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discharged dope into the coagulating liquid while the 16 microsyringe or
the like is moved horizontally. Further, the formed article in the form of a
film can be produced by applying the dope onto a carrier material and
immersing the dope-applied carrier material in the 5 coagulating liquid. In
these cases, the diameter or thickness dfthe formed article can be

a%Bﬂ?Sﬁ?&?SH%%$Q¥%Q%ngﬂ& eéﬁ¥8§§éogﬁgfgg %1 ?4%€¥Sdes a
application thickness or the like. When the dope is coagulated in the
couigiiingtEC iGuid Cells a2@ feridedlindhe fovprideartiele cbidinad, land

[ I [ t [ I IS | ded.
B S R e e e

SEVERABAUE polyThier (€3 bR ifove st the irimén@utifere dan beear
ohfsinesia.iermed article havingneells s nwhigh thesactivesubstanse 1%

included in each cell and the internal wall of each cell and the active

SEFSERRE Areebsiifiafly AYEhCoRe! WHARRh BihEa At L:80vést @

(Brwaterds eaployedn30As deseribas abovea praiarabhsdiae polymaer (A)
is poly-m-phenyleneterephthalamide, the solvent (%)si(s

NGB FS b rofitiarTe € PblyMbr (65 7a HAGSOAE Hof sty whose

thelsoieni(D)is waler.da pihenenpodisest, preferally dhepolynaerdy

is an acryl 25 polymer, the solvent (B) is dimethyl sulfoxide, the polymer
s B B Fer BRirtey SONORCLS W dhter Edamplos o
treercohnsinatiarpefthempolymels=and sdlvents prefefally includencludes an

coppinagns shqwn in te fellowing, Table 1., 1.7 fable 15 Coppynation, 1,
Combination 2 Combination 3 ' :

content of the surfactant per 100 parts by mass of the
solvent (D} is preferably 0.05 teo 30 parts by mass, more
preferably 5 to 10 parts by mass. The temperature of the
coagulating liguid is preferabliy 10 to 80°C, more

preferably 20 to 5GC°C.

According to this invention, a network structure
of continuous pores having a pore diameter of
approximately 1 nm to 1 um is formed in the polymer (A)
on the basis of what is called spinodal decomposition.

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 liguid. For example, the
dope can be dropwise added to the coagulating liguid
with a sprayer, a syringe or the like. Further, the
formed article in the form of a fiber can be produced by
discharging the depe into the coagulating liquid 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 disgcharging the dope
from the air with a micreogyringe or the 1ike to pour the

discharged dope into the coagulating liguid while the



Dope Polymer (A) Aramid Acryl Polylactic acid Solvent (B) NMP DNS
Methylene chloride Polymer (C) Starch paste Starch paste Starch paste
CL Solvent (D) Water Water

16

microsyringe or the like is moved horizontally. Further,
the formed articie in the form of a film can be produced
by applying the dope onto a carrier material and
immersing the dope-applied carrier material in the
coagulating ligquid. In these cases, the diameter or
thickness of the formed article can be adjusted as
required by changing the diameter of the spray nozzle,
the application thickness or the like.

When the dope isg coagulated in the coaguliating
liquid, cells are formed in the formed article obtained,
and in each cell, the active substance coated with the
polymer (C) is included.

When the formed article is washed with a solvent
(E} that is a good solvent to the polymer (C}, to remove
the polymer (C), there can be obtained a formed article
having cells, in which the active substance is included
in each cell and the internal wall of each cell and the
active substance are substantially not in contact with
each other. As a solvent (E), water is emploved.

As described above, preferably, the polymer (A)
is poly-m-phenyleneterephthalamide, the solvent (B) is
N-methyl-2-pyrrolidone, the polymer (C) is a water-
soluble polymer and the solvent (D} is water. In other
embodiment, preferably, the polymer (A) is an acryl
polymer, the solvent (B} is dimethyl sulfoxide, the
polymer (C) is a water-soluble polymer and the sclvent
(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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Methanol WL Solvent (E) Water Water Methanol CL=Coagulating liquid,

WL

=Wash liquid

The formed article of this invention can be also

produced by a process (second embodiment) for the 5 production of a
formed article having a plurality of cells formed in a polymer, each cell
including an active substance, the proces% comprising coagulating a dope
ontaining a polymer (A), a

in a coagulating liquid,

(1) th pe
solvent tr‘(r)eat%g %o

solvent 10(B).that is.a.goo _ . mer (A).and an active
substance, (2) the codgurihgaiguicof@immdgasbient(DiatEs 1on
a paor solvent to the polymet (A), and 2 _(3) the activeistibstance

bei

(B
20
e

ng hydr
polyRigror
in the dope BALFEIrSEphilic

thé hctive substance being hydro

pilyTvREN 15 thersaiider (A) in thexope is a hyddphgBigctic
peIgirdr (A)

hobic when the

pOAner. T
and th

heMyeB/mer (A), th

the same as those in_the first embg

@leslpnene
dient ihe

d&lvent (D) are
second
bodime

nt{iS)characterize®inthat the activ

enfdadnaent does Remgsde the polyfferXEh Further

eafdstance is h

, Megedond
dropghific

wh
hy

ehlthe p

ohmereAl is hy

rophobictWhen the polymer (A) is_hydrop

jF6phebic and thatkeé @ctive substaieglimnol
hilic. The polymer (A) and 25

the

Hétive susstarriethave
(E)

Héadre-against-thélather 18

Methancl

D

CL=Coagulating liguid, WL=W

ash liquid

The formed article of this invention can be also

roduced by a process

(second embodiment)

for the

production of a formed article having a plurality of

cells formed in a polymer, each cell including an active

substance,

a

(B}

coagulating ligquid,

the process comprising ceagulating a dope in

{1} the dope containing a polymer (A), a golvent

active substance,

(D) that 1s a poor sclvent to the polymer (A},

the polymerxr

(2)

(3)
{A)

that is a good solvent to the polymer (A)

and an

the coagulating liguid containing a solvent

and

the active substance being hydrophilic when

in the dope is a hyvdrophobic polymer or

the active substance being hydrophobic when the polymer

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

The polymer (&), the solvent (B) and the solvent
(D) are the same as those in the first embodiment. The
second embodiment does not use the polymer (C). Further,

the second embodiment 1s 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 po

lymer (&) and

the active substance have the one-against-the-other
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repelling natures due to a combination of hydrophilic and hydrophobic
natures, so that a "bell" structure is constituted. When the polymer (A) is a
hydrophobic polymer, 5 the active substance is hydrophilic. As a
hydrophobic polymer, poly-m-phenyleneterephthalamide is employed. As

a hydrophilic active substance, silica geli8 employed. When the polymer
(A)is.hydrophilic, the active, substance is _hvdrophobic. As hilic-, .
p)?l)%%g%qi%g ol)%lv%rgﬁ aﬁ:g %11% NG r.sa)n}fgl %haéon og?cﬁgr%_‘rwggphlllc

ohol'is employed. As a hydropho ctive

substhrited acivatéd carbanis employedt Ths dopélpesfefabiy contaings is

per00parts.hysmass of the polymer (A), 100 to 10,000 parts by mass,
more preferably 1,000 to 5,000 parts by mass of the 15 solvent (B). The

content of th&'Béivetdishmceifef 10B)parts 1%y MESy eptreyclyper gter,
preferably 10040 JOQA0pRIES by ”}%ﬁérg}i?ﬁ% preferally 100 19,4300 ob 1
|

parts by mass. The coagulating liquid is the same as those 20
dESeHEBE ithe g Hrd ot R Hirst Enfictire Rt ha lampiferhplye g oved.  As

pelymer Ada polyemphenyleneigraphihalamide; the-solyent (BY ismployed.
N-methyl-2- pyrrolidone and the solvent (Dﬁéf water. Further, preferably,
verft (B} IsSdiftfetiye
sulfeidesanekthessolwent ahiswiater. The activessubistanceds gbleastene
me erEeIefte frorﬂt e group C(é?sist‘ig?g of metal pxides, ﬁe als, e
inBryahic SibstEncER MinerBIsS THRER resifiS aRd O¥GHITEE 1 C active
Exarhplesof¢he eambinatienl of-theldt palymers ang sdlvents preferably
include com 'hatiogs SQOW{;I i@ ”};%%Oi'o‘"’é”c%%[%@%sz- 19eT:al1I8(? arts b
Combination ombination 2 Combiration ope ’ P P Y
mass of the polymer (A), 100 to 10,000 parts by mass,
more preferably 1,000 to 5,000 parts by mass of the
solvent (B). The content of the active substance per 100
parts by mass of the polymer is preferably 100 to 10,000
parts by mass, more preferably 100 to 1,900 parts 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) 1is 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 i1s at least one member
selected from the group consisting of metal oxides,
metals, inorganic substances, minevals, synthetic resins
and organisms. Examples of the combination of the

polymers and solvents preferably include combinations

shown in the following Table 2.
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Polymer(A) Aramid Acryl Polylactic acid Solvent(B) NMP DNS Methylene
chloride Active substance Hydro- talcite Hydro- talcite Hydro-talcite CL

Solvent(D) Water Water Methanol CL=Coagulating liquid Examples 5This
invention will be explained further in

19
Table 2
Combination | Combination | Combination
1 2 3
Polymer (A) Aramid Acryl Polylactic
Dope acid
Solvent (B) NMP DMSO Methvlene
chicoride
Active Hydre- Hydro- Hydro-
substance talcite talcite talcite
CL Solvent (D) Water Water Methanol

CL=Coagulating liguid

Examples
This invention will be explained further in
detail below with reference to Examples, while this

invention shall not be limited by these Examples.

Example 1
{Preparation of dope)
At room temperature, 100 parts by weight of

poly-m~phenyleneterephthalamide (PMPTA) was dissolved in

1,900 parts by weight of N-methyl-2-pyrrolidone (NMP} to
prepare a polymer soliution. To 100 parts by mass of
hydrotalcite (gsupplied by Tomita Pharmaceutical Co.,
Ltd.)

the entire mixture was fully stirred with a stirring rod

was added 200 parts by mass of starch paste, and

to render it paste-like. This paste-like kneaded produﬁt
was added te the polymer sclution 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 entirs mixture was
uniformly opacified, to prepare a dope.
{(Preparation of coagulating liguid)

At room temperature, 1 part by mass of an

anionic gsurfactant {(Emal 0 (Production Name}, supplied

by Kaco Corporation) was added to 100 parts by weight of

water, and the mixture was stirred until the surfactant
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detail below with reference to Examples, while this invention shall not be
limited by these Examples. Example 1 10(Preparation of dope) At
room temperature, 100 parts by weight of
poly-m-phenyleneterephthalamide (PMPTA) was dissolved in 1,900 parts
by weight of N-methyl-2-pyrrolidone (Nl\fr’lﬂ) to prepare a polymer solution.

19,100 paits.pymass.ef Ly hydrgtglciie ceppplied by, IQAUR: ng 13 quid.
Pharmaceutical Co., Ltd.) was added 200 parts by mass of starch paste,
anld #ieneitFe mixture was fully stirred with a stirring rod to render it

paste-like. This pasisrlikedsoaded preduct wasadded o the. RAYRES inco a

solution such that the content 20 of the hydrotalcite came to be 300 parts
by AEES PEF 106 Patts by rfiads BLPRIPTAL AndfiFe AfigBI REs dafed into

stirred with gstigingnpdiungih the entiremixtre wasdnifermly opaciiegdeto
prepare a dope. (Preparation of coagulating liquid) 25At room
te 5&1?6, 1 part by mass of an anionic surfactant (Emal O (Production

Names,ssupplied by KaorGerporaios} sas added to 100 parts by weight of
water, and the mixtyre was stirred until %nie surfactant EO w&s fully _
dissolved, to prépare &coagutatihg it .?E@ﬁniﬁ%)n the Q1059 article
tempasatisenibe dope avaseharged inte atnickasysnge wihva 1 mbaeedie

and dropwise added into 5.the coagulating liguid to obtajn spheres of a
hER Y iR e el et che AT
thesfuimed artieterwemiwarméedna hot Wagss bath an80C feret-howitoalidned .

di et h,p r fQre icl | ructur
o P a3 e aiamea Fa S Sad A shay SacgA e of 2
midrasEopetshorddraphs of | strioetute abtalmet Whsottatiditly thessigrch
paste. 15 Example 2 (Preparation of dope) At room temperature,

100 parts by mass of PMPTA was dissolved in 1,900 parts by mass of
NfA g pdre a

{(Preparaticn of dope)

At room temperature, 100 parts by mass of PMPTA
wag dissolved in 1,300 parts by mass of NMP to prepare a
polymer solution. To 100 parts by mass of dry veast
( “Fukkurapan Dry Yeast (Production Name)”, a handy
separate bag, supplied by Nippon Flouxr 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 1t paste-like. This paste-like mixture was added
to the polymer solution such that the content of the dry
veast 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 liguid)

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

and the mixture was stirred until the surfactant was
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polymer solution. To 100 parts by mass of dry yeast 20( "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 25 to4he polymer solution such that the

contenofdfie.duyeast P10 0BT by nass.of AMPTAvas 200 parts

by mass. Further, the resultant mixture was fully stirred wi rring rod
until ¥R& ®A#S ) mixture was uniformly opacified, to prepare a dope.

30(Preparation.of.cpaguiatingdiquid) e, cAbrogmplemperatute, Loart e, 5

mass of an anionic surfactant (Emal O (Trade Name), supplied by Kao
CBrfoFaony Waseaderdtb A 00 artsHy WerRAt 6f watdr SarPihkafixasided

wasg stiredhentidbe sudactagt wasAlafully disselved, to-prepate ar a
coagulating liquid. ﬂf%orming) At room temperature, the dope was

cHePgBE hi6 & eI SsyringehaVRRFRY 11H fetle- 3G BRdbwiss sagéyse of
inthihesoagulating fiquigddtoabiaia spheresl @ foaned article. For

observing the internal structure of the s I%eres of the formed article before

B ROB AR O iyt pIHAME JRARE pant RSO Shnatead i
artioleawaspimemebilized irhidesbo-fobdwingamarineranilthes starah paste

was dissolved in the followin nner. (Preparation of immobilizing liquid) .
S RES et e DA R R e i iaabed 4
pérmtangahatextoryeparargr 15 immobilizing quuid_. (Immol:_)ilizing of yeast
pI@BE) egp araﬁgr&g chéhﬁrﬁﬁ?é%rff 10£ miegfo_@g%%gcle obtained by the

forming were immersed In immobilizing liquid were kept in the state
at 4C for 2 2G'hodis0 (Dizsblwingyofwtseh phswyter wilse sphieital part

formed acicles w &%@D@Htﬁéﬁ?ﬁé objlizing liquid.plaged inwater
and warmed in a hot water bath at 60Ctor 1 hour to dissolve the starch
immobilizing ligquid.
{Immokilizing 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 liquid, 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 liguid 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 dissclved in 1,900 parts by mass of NMP to prepare a

polymer sclution. To 100 parts by mass of a material
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25 paste. Further, the spheres of the formed article were immersed in the
immobilizing liquid and maintained at 4C for 2 days to give the formed
article having a structure shown in Figs. 5 to 7. 30 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.

T, 400 pads bymassiafi 0@%@&@@@5@9@%&%&%@5@%1 ac-
carbon ("Shirowashi GC-007" (Product Name), supplied by Japan ‘
ERArbnChBRRES HLI3N6 hn aePiyel gartible dlameter Brvinanfhenicals,

millwas added,30Q parts by mass.af starch paste, apd Sethg eplirg s cn & ary

mixture was fully stirred with a stirring rod to render it paste-like. This

pa&tefik& AixareGds 208e83 e palyMrSoltfiors Sa&F that - SonteAd

ofithe agtivateed camemper Ipartsihy mass ot BYRTA Was 6-partsiByy rod
mass. Further, the resultant mixture was, 10 fully stirred with a stirring rod

untf? tHEERTE ikt P8 Wel Urifofmly Opadifiéf Tiiereby s dbpewaeE was
olxdited. (Rreparatipn Dfeeagualing liguid)sAlowontempeaiaturenk pat of

by mass of an 15 anionic surfactant al 0 (Prodyct name), supplied b
R Tn B4R PRS0 PUHe B hesrt WIRBE it (e T was
mbduneardssstirpeduanmtd the Burfabtamt wakdullyedissoleed, toprepare avas

c ing Jiquid. (Forming). 20At.rogt erature, the dope was.
cﬁg%g?in% Egyrr%%éog% g e)i a%%%%%%lﬁﬁﬁééd%nzcn# d %%%vis?ena& ded
intol thielgoaguksing g ficuo abtaipaphéieschf afoemebartcigope was
(Qissalving starch paste) 25The thus-obtained spheres of the formed

article were placed in water and warmed in a hot water bath at 60C for 1

hddr 6 RS RE e SfareR Pt Whede By g vorfled article having a

structure shown inddgs. &tpt0-werg-abtained, Figsy 4140 43 shews
electron microscope 30 photographs of a structure produced without
a@ﬂﬁ@%ﬁ?sﬁﬁgééﬁgﬁpt (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 dissclved, to prepare a coagulating ligquid.
(Forming)

At room temperature, the dope was charged into a
microsyringe having nc 1 ml needle and dropwise added
into the coagulating liguid to obtain spheres of a
formed article.

(Dissclving starch paste)

The thus-cobtained 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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Example 4 (Preparation of dope) 23 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 obtained

by milling activated carbon ("Shirowashi C- 5 007" (Product Name),

supplied by Japan EnvironChemicals, Ltd.) to an average particle

diameter of 4z}t 1mowiih a ey axilkwasadded 80pparts hyymass of stargdmpeTa

pawgtes, a ld thef\pti!f mixt re9\?{%s full¥tstirr§d with a stirfing rod to render it
pas“-fle-li e, This pgs e-like Mmixture Wis 0 8ddédothe o%ﬁertéjolgtfo are a
syohltpraethe ohtent ohthe Activiated parbon pey 108 partstbyamassef-ial

PMETA 3% GO pas by mass, Fuiher the.Ceshliant miure was fully o .
stirredawftjh a stirring rod until fhe entire mixture was u iformly pacﬁled,
wiiérety aRdopdugss Teblainedi{Piépatation dhgoagukatngtivpit)emicals,

AErg(?nBtem erature, 1 part b% mass gf ananionic surfactant (Emal

(Product I\Famea){lsggﬁljé%goey 80 orpora%%n "Was added to B‘Ovﬁérg b? ary

mads of Wateraziand Hmpauieswhy stredunt thé surhicaneas falyd
disspived {9 PELRA S & £OA0KIALING JIgid. LEArMING) i h ALTQMyring rod

temperature, the dope was discharged into the coagulating liquid with an

appara®RERBWAGN REFHE 14 Kethd theve3uliR§ Produdt WaBltakew gpwas

withiadallerdo give 3 fibkaysforned, article. {Rissolving:ofstarchpastsl: of
The fibrous formed_article was cut to a length of 2 to 3 mm, and the cut

piE8Es AR BREEFIFRERIBOMHY WA ts hBYb &R 60E fNETA was
hawr tpslisselvethestarch paste. e, 15 sRowsa scaamingelestione was

MIIASSPPEANCIo0aRh o the thug-obtained hroys f9med a9 i re.
mixture was uniformly opacified, whereby a dope was
obtained.

(Preparation of coagulating ligquid)

At room temperature, 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 liquid.

(Forming)

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

(Dissclving 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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24 Example 5 The fibrous shaped article obtained in Example 4 was
packed in a transparent column having an internal diameter of 30 mm and
a length of 100 mm. The fiber'5 packing amount was 13 g, and this weight
included 8.6 g of the activated carbon. (Filtering) Water (raw water) was
sampled from the Imaidogawa River in Géaka Prefecture and allowed to
1G:stapnd fr Lday. A supernatant thereof was sampled and subjected to
pre-chlorine treatment with a sodium hypochlorite aqueous solution such

that it had a fféeresidtiaPERlofiRé RERteht bEE bSnght ThetRusttedteaple 4
supeinastwas causedtoflovytraugh theicolimadSuryvardly:af@e rna 1

superficial velocity of 20 11-1 and at a linear velocity of 2 m/h with a
PGHATRER Gthe boinABRe: SABMES <abjebil fbostHoreT
treatmenhyitirosadiumaypoghlgritesaguenys Sokdiogse antoiRaueR 8.6 g
free_residual chlorine cgntent of 1.0 mg/L. 20(Analysis results) On the

bads 6F% diferen@ Gétweadh 3B concentrations on the inlet and outlet
sides otdeiaod)mn, a liquid that passed through the column before the
functional de%tél,él%tj‘ron g atLQre cglggnr was énesaasureld %5 ran %@ount to

show 310 liter§. The renfoval amount of ¢ organ|r3psu%stan%81§l capfeured by
adsorptirgemeadiRsolzed stat€ nals2 1P aftp€igy anddhe rerhbualeainaunt

_gg_@g%‘gcsagﬁ&%reg g&%\,%; tegét;l:éui}%ﬁé&%{?e’%%%% ©Wee 5soa%r;[o1ed and

able ts of comparisons of concentrations of
genspif GrekR-fetipiisobdrhevliinghé raw weeercand. the theated water. A

Wﬁ%&&‘ﬂﬁ%l@@e‘ef&%&%@& fapned agiele.ailpisiAuentian Wag 5 free

confirmed. 25 Table
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™ and at a
linear velocity of 2 m/h with a pump. Water on the
column cutlet side was subljected to post-chlorine
treatment with a sodium hypochlorite agueous 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 liguid that passed through the column before
the functional destruction of the column was measured
for an amount to shcow 310 liters. The removal amount of
organic substances captured by adsorption in a disgsolved
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/g.

Takle 3 shows the results cof comparisons of
concentrations of geosmin and 2-methyliscoborneocl in the
raw water and the treated water. A water purification
effect of the formed article of this invention wasg

confirmed.
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Raw water Treated water Geosmin (mg/L) 0. 052 ND 2-Methylisoborneol
(1.1g/L) 0. 009 0.00 1 ND: Detection limit or less 5 Comparative Example
1 (Column packing) A transparent column having an internal
diameter of 30 mm and a length 100 mm was packed with 8.6 g of
particulate activated carbon (granular activated carbon, 10 supplied by
Wako-Purechemical Ind. Co., Ltd.) having a mass equivalent to that in
Example 5. (Filtering) Water was sampled from the Imaidogawa River in
Osaka Prefecture and allowed to stafidféel day. A 15 supernatant
therepf was sampled and subjected to pr}emhbowaeéneatmelabmt@cﬁ water
sodiurm;ngg@oqi@ggqeous solution suchy thag ishad a free residual
chloring gg)@g%g %lgomlgélclﬂ}‘%gy.ts) rtreated sppegnatanijvas,caused o

ﬂOWIIHnIHLHBLUMHHIUdeII at-a-20-superficial-vetocity of 20-11=tat

ahnea%lo&?@to(?%tlon 1imit or less

Comparative Example 1
(Column packing)

A transparent column having an internal diameter
of 30 mm and a length 100 mm was packed with 8.6 g of
particulate activated carbon (granular activated carbon,
supplied by Wako-Purechemical Ind. Co., Ltd.) having a
mass equivalent to that in Example 5.

(Filtering)

Water was sampled from the Imaidogawa River in
Osaka Prefecture and allowed to stand for 1 day. A
supernatant thereof was sampled and subjected to pre-
chiorine treatment with a sodium hypochlorite agueous
soiution 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
feor an amount to show 10 liters, which was much smaller

than the result in Example 5. Further, the removal
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m/h with a pump. Water on the column outlet side was subjected to
post-chlorine treatment with a sodium hypochlorite agueous solution so as

to have a free residual chlorine content of 1.0 mg/L. 25(Analysis results)

On the basis of a difference between TOC concentrations on the inlet and
outlet sides of the column, a liquid that p2a§sed through the column before

the fungtionakdestyigtion of the.calumpvas measured 30 05 a0.3maunt 45 o
to show 10 liters, which was much smaller than the resuft in Example 5.
Fatirerotheaénioval 26vafoGnt of eBganie subsienédecamreddy amount

adserpian,Inadisgelygd state yash7 meE/g, and the semovalamaunt 5 c e
of them captured among the fibers in a suspension state was 0.2 mg-C/g,
bdth Bf WhichWefe' MucheRialef tHahitRE SHREAIIEHAEXSNgIe B2 Efdepnr the
thedaventionin exdhgfermed article of this invention ensures that an

active substance included therein and a 10 substance outside capsules

can effectively come in contact with each other without suffering

inflyences such@as=a pressdre loss. The formed article of this invention
ensures that the SL]{_Jface e%gea thereof can, be utilized to the utmost without
having the surfate’dt &&tivesubstince toated WRA & Bl RBE s
formed asticle of this invebtarm apsures dat@edactive sabstagad dges not
easiy come off or, separate.eyen when externgl fricion or the ke s
exerted. Ei’ﬁe?ormecfar ICle gﬁﬁls iNvention ensures that an active 20"
sulystarcetd estiotairetyp three iw cohtact with ffsumany body dnesTets
sucked Info &hupaa dody. Industrial Hillty the fosmefl aflidlg of i
invention, which 25 includes an active substance therein, is expected to

bé apphidditory ives fieklstdieh ddenvironfental Tleanupsdncsiodingan be

atmospheresand, water tgaiment and ihe profuction,of.¢hemigalgproducts.

For example, when an adsorbent to adsorb VOC or the like is supported
indfelel ¥ atlsEptidRtreatinehtearbé Bfitidily Cafied othe2 7 CTRgMS

article of this invention ensures that an active
substance does not easily come off or separate even when
external friction or the like is exerted. The formed
article of this invention ensureg 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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1.A formed article having a plurality of cells formed in a polymer (A),
wherein 5(1) the cell includes an active substance, (2) the
polymer (A) has pores, the pore connects with other pores in the polymer
(A) and the pore has a diameter in the range of 1 nm to 1 pm, and

" (3) a space exists between the internal wall of 10 cell and the active

substance and the internal wall of cell and the active substance are
substantially not in contact with eacha#idE. 2.A formed article having a
plurality of cells formed in a polymer (A), wherein 15(1) the cell includes
an active substance, (2) the polymer (A) has pores, the pore
cannects with pthespeses inr-thecpelymer (Axand theopereihas & diametes
in the range of 1 nm to 1 pm, and (3) a water-soluble polymer (C)
i§ filB@ Betiedn 26 %Wé‘ﬁﬁerﬁéi wali'57 €&it and the active substance and

the internal wa| hﬁfﬁﬁé andthe active substance are subsiaptiallynet in
contact with each other. 27e 3.A process for the production of a formed

article having aizplutmmymle‘@ngzrorfﬁéd fia polyingr (A whgtem the derts
mclgglngt?in active substan §nz e%‘%%s qgmpgﬁ%s g%g%%%g adope

in‘a‘coagu atlndogﬁlqde charact n that (1) the dope
condaias ¢he polymer (Anasobent (Bjnand ah autlive mubstance coated
with a polymer éC) (2) the coagulatin d contalns a éOIV H -
(D) that is a poo? sBIVENEES e poiyher (A, 3 e polymer(C) i £

incqmpatiblewith the:palymer (A) and{4)the S@P\/@nif&)é&aaQOMhSanVelﬁt
to the polymer (A) and is a poor solvent to the pol%mer (©).
cell and the active substance are su stantially not in

contact with each other.

2. A formed article having a plurality of cells
formed in a polymer {A), wherein

(1) the cell includes an active substance,

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

(3) a water-soluble polymer (C) is filled between
the internal wall of cell and the active substance and
the internal wall of cell and the active substance are

substantially not in contact with each other.



154.The process of claim 3, wherein the polymer (A) is a hydrophobic
polymer. 5.The process of claim 3, wherein the dope 28 contains, per 100
parts by mass of the polymer (A) , 100 160,000 parts by mass of the
solvent (B). 6. The process of claim 3, wherein the polymer (A) 5 is
poly-m-phenyleneterephthalamide, the solvent (B) is
-methyl-2-pyrrolidone, the pol C LS a r-gplg?le p gml%gngl ciol

L\k%é solvent (D)‘zgfs%vra(%((e:re.é Es ?g%%%#oc%es% o@%t;l(r)n‘& Whgl’gﬂt e Frress
polymeryA) 10lisanldcryl pdlymet, the Solvent (B)isadimethylsulfddide,
tzpolymerdfd 5.8 watersaquBiepplymer and e Solienk A5 waler
8. The process of claim 3, wherein the active 15 substance is at least one
nernbesselected:figra the geaiiplednisisting sfapetal oxidesO aiatdlg L ing

. iqc&rgagi&fsu@g%g,@e@i@eergl.si synthetic resins and organisms. 9.

The process of claim 3, wherein the coagulation 20 is followed by washing

the formed artiéfe)with:a sdient (E) that isa Hoddisolsift o tHe polymeplvent
(Chto 1emoye the polymer G)e - 0. Ihecrocess of glaim 9,wherein, |

the solvent (E) 25is water. 11. A process for the ﬁgroduction of a formed
article having a pluralfty of el forinetdn wlpblymef AhféreiTihe Gl vert

inclydes,an active, substance, the progessc3.compiises coagylating a
dope in a coagulating liquid, characterized in that (1)the dope contains a

10 polymer (A), a §olveht IBYtHati€ 4 gdotl soiveriti6HRE polhier{A} ankn
active-substance, 284

{4} the solvent (B} 1= a good solvent To the

polymer (A) and 1s a poor solvent to the polymer (C).

15 4. The process of claim 3, wherein the polymer (A)

is & hydrophobic polymer,

5. The process of claim 3, wherein the dope
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(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 5 active
substance is hydrophobic when the polymer (A) in the dope is a

hydrophilic polymer. 12. The process of claim 11, wherein the polymer (A)
isﬁ%@xwhogcvpcm@%gmghwc&%es§u%%a@%isp&bm@r@phﬂip A3100
The process fclaim 11, wherein the dope contains, per 100 parts by
hmassof 3RE polyrisr (AY, T6CH £6,000%aF R 0{Fmass bf the solvent (B).

14. The process of claim 11, wherein the polymer (A) is
poly-m-phenyleneterephthalamide, the solvent (B) is o
K-methy 1-2-pyhrelidsieand e seHBnt(D)is Water: 20 15$nd proless of */
g'_é“rgol whereip.the polymer{A) is,an aend oplynmer, the selvent((B) id s

Imethyl sulfoxide and the solvent (D) is water. 16.The proceSs of claim

Nrrwhaehr theoadtive 125 8imsstan e i At isAstone merribet séfectad from

the,group consisting of metal-exides,waetals; inorganic:substances,
minerals, synthetic resins and organisms. ABSTRACT This

invention is made to provide a formed article which ensures that an active
substance includedherein and a sukstance outsisescapsutes carl ymer (A)
effectively come in contact with each other. Wlﬁ%c‘?ut sgffgg%% {@{I%;Itpnces

difctPRs ATrEssite 1088 friat tHE stiffals Area theréof can be Utilized to

the utmoesywjthedthaving thersurface ef an aetiversubstandecoatedwith
a polymer, that the active substance does not easily come off or separate

&Véh When SxterRafriction oFthEliKe'is exerted and that an active

substance does not directly come in contact with a human body or is not
sucke_d into a human bog%/. ;Sl'hlsfmgintl%] |§ra %@Fgﬁ{“%'ﬁéﬂag(&%e
Blurality of cells¥ormed ia polymer (A),

substance is at least cne member selected from the 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
(F) that is a good solvent to the polymer (C), to remove

the polymer (C).

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

1i. A process for the production of a formed article
having a plurality of cells formed in a polymer, wherein
the 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), & solvent
(B) that is a good solvent to the polymer {A) and an

active substance,



N

(1) c_aach cell including an active substance, (2) the polymer (A)
having pores, each pore communicatinig with other pores in the polymer
(A) and having a diameter in the range of 1 nmto 1 m, and (3) the
!nternal wall of each cell and the active substance beir;g substantially not
in contact with each other, and process for production thereof.

(2} the coagulating liquid containing & soivent

(D) that is a poor solvent tTO the polymer (&), and

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

the dope 1is a hydrophilic polymer.

12. The process of claim 11, wherein the polymer (B)
is a hydrophobic polymer and the active substance 1s

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) 1s

N-methyl-Z-pyrrolidone and the solvent (D) 1s water.

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

sulfoxide and the solvent (D) is water.

19. The process of claim 11, wherein the active
substance is at least one member selected from the group
consisting of metal oxides, metals, inorganic substances,

minerals, synthetic resins and organisms.



