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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&E bEET proptiséd aFhicRscapstle iR AlqtchdelStstiffed herein each
releasabiliy-basesorrthe eandral ebdenrsensss oha€apsgule resin 2

Technical Background

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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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 a method that uses, as a cells-forming agent, an inorganic salt 5

or an organic material such as starch (see Patent Document 5). A
microcapsule is a fine container formed I# covering an inclusion in the

form_of a solid, liguid or gas with a thin film wall material, and it has
fUHHon <125 5F Brbloc G e Gt ie SOBLRRES, Holating'h odBii@od for
suhstance; sontolting therdiffusionof e inckisonosineluding arractiveorous
subtstancte or mat%er. Eor causilpl a microcapsule to exhibit these functions
ef?‘ec%i%gly?i:f?s' reqlﬂ}:reg 5 enSitethat s BubStahcd 1580t de ﬁ’we”@a%f}ﬂ
carhefficiently contactar #clidefcactivasubgtance byreasymoleadlar salt
ciffusion without.sausing apressure lass, . . However, conventignal
mlcrocapsuﬁ% are Tormed each of a holl6w portion and a <Re COVEring it,
thecuimearior ©f each capsule is hollow, and the space and internal

surface area ot 1oldigo AnAe{ive sUbSIapeR NS, e HBICG e by
Further, in microcapsules having a large particle diameter each, it is

regoived i thcrdasahb PSiplckihss bea Shefop ndintiing thel igquid ox
stiength, theregr. However, an agtive sibstance and.a,substanceoutsider s ons
the capsule contact each other only through pores that exist in the shell

aftf nBVE B e el B e ral it fPteRs FitP S tBere isSPdefeéP®atwhen
the30-thickness vt thenshell is Mcreased; the pressuredesshythese the

pares increases and no efficient contact can be attained. Further,

SINBE BB BuSTancls ate gaderdlly e partices Tharas ifvoler& e T -
preblera dhatwhens Sthey ategsed b a packadieolempnimpractically 1 hes
pressure loss is large. For overcomin%this problem, it is general practice

t &T Betve SubstanceSwitt 3 bindet t5 Degrantiated  ahd Jor oS tance

pantickesdln this=5 amatlsad,howavee e active Sybstamtessuirfane i$ncluded

coated yith g binder agd ng surfage area effective Jor exhibiion o1,
function can bé secured. ere ﬁXS Been ence proposeg a memod in

whichsal bindar Bﬂmed@ Inchrle, as a cells-forming agent, an iqorganic
salt or 10 an;prganic subsianee s4Gh.as stareh and the cellss f%I{PH”%omed

agent is removed by washing, etc., after the formation of capsules.
Hodeller fhé defekt RhRONG: helke s mukib&ting Wil ahiculsidé ard-he

obtained;and that the-prodyelion eost thereof is:also, ingreaseds Lakwrthers
when an active substance has a coagulation structure, there is a problem
thielt paiEt %h@ﬁétﬁ%ﬁ%e%%%&%%f%‘r sepatates 6 HACe
extesial driction orthe Hkegin a portion where the active substance is

exposed directly to an external . )
urther, 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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20 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 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.
(PRSI Docanmtitd) IP 1228503570300 aen DodiRiee R} gplly, the

2002:806294A (RatentRocument 3) I2,2003-88247A FRatent Dogumentd), i«
JP 2004-25099A (Patent Document 5) JP 64-65143A 4 Disclosure of the
Indéntiineral BT Adréffe BA objett B RS VERIGTRSSVER 41th 2

formed article;,that egsures thatan aclive substansg mdededin agapsule
and a substance outside 5 the capsule can efficiently contact each other

witlfot Being Gre&iy affe t8E b S preSsGiNGESAn thefikéce 1sGgated
angther ahjectiof Hiis inveatian fopeavideaa dormes-artigledhatiensures

that hebs.urface of égn acjlt;ive Slébstance is not coated with a polymer so 10
thETTheSUrAR8 afda therddfCahBh GilbedTo Tie HhTsst. It 8 &lif aRdheP e
ohijectot thisdnventidn 40 provideda formedi atticle thatehsureésthadaned to

acfive, ?%ubsg%nce doesnot easily. come off or separate even when 15,
external frction or the Tke'is exerted. 1P is ?e? anobther oféwc%g?fllns

ineentoro@rprovidelasformee agictéthat ensarestthatrath adtivecsubstance
d t (i 2 ] t it h d [ t '
a‘f&r‘ﬂ&rﬁ% ecliv.geme in CapIaGLYI 'st ﬁg\%%%% ly gt is not speked %%s

uman pody: 20The present invento d that when an artic
fofrastidly c050-0dl cehwetimethod HowRIch A dopeecotrdifing d polyhsy no

(A @ndan-agiivesubstangs is,seagulated n a6oagulaling liguid, there isy
R e Produation coat thereat ia alse tncreased
o) g als eased.

Further, when an active substance has a
coagulation structure, there is 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 2004-25059A

(Patent Document 5) JP 64-65143A



10

15

20

25

30

25 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 30 active substance in
each cell is not held on the internal wall of each cell and a hollow is

formed between tife intexnalnwatharidthe active substance in each cell like

a bell with a tinging ball in a cavity inside. That is, it has been found that
there can be'ilg oib%air%l 5%%&%@1 fh W Pc%calt'nodtjhgerts here IEiRAbdsy ik ©
a spheredhatisfinteneallyshoflbwland-thetinelnded sphereds freelyact ive
moyvahle, The present inventors haye also found that when 5 an article is .
forr%e %31/ a soi:%%%&]& #vée(?mjé?hgd %a\ﬁﬁi%% &%ge %on%ggg]lsn%gag %%Iy%letrsme
(Al=ndcaractive sybstarfcelis tongdlatetbimtacoagaatinglituid; thenghisut
eppigyed a-canstiutiondp which gue of enalymer (A).and the agtve 4 ;
substar?ceg?é hydrc%ghilic and the other isg%((a)ehyéﬂrgphobig, v(/here%ilcta € like.
plurality of célfs egcrenelbbiry adive stibstantd be formeatin ®ive polymer

(Driheadive bstaneedn-each cell inpothela padhe iptemapwall of 5 o
each cell and a hollow is formed between the internal wall and the active
sfstafc &1y BaShBEIF S belk withta ARGIAE Ball it & caviep g so

Furber, #rhassheantound that pases-asrfasmedie POYMEr {AXDY 5 the
so-called spinodal decomposition to ensure that a substance outside a

cHﬁé‘lﬂéBnd the active 20 substance can easily contact each other, and

this invention has Heen accordingtneompieiedt of dhakisiti®ntion to
inventiorgtgrovi es a formed article having a plurality of cells formed in a

pBRErtR) AwhEreit o5 AT each Eelf R fudeR S sdive bsBhcact ive
(2ube polyraei@hasqiores sha poreeennects with otherpores e when
polymer apd the pore has a diameter in, the range of. 1 nmto 1 pm,
a%c)l/{:’neﬁ{éi (%5 Jtﬁg‘ interna W%ﬁ“ca)f eé‘cﬁecéﬁar‘?ﬁ{ (rah%e%ﬁ? active substance

are substanfidllyisotie tortacthithr each etherof thiwrthewdhision to

[ i rqvi 0 for.the uction of a formed article havin
a \éﬁ?g%taygog ce I%‘%@F%ec% ?Irsl% gélgmtgr{%g),%%gﬁsea%ﬁac%lag ir?c?&dﬁ‘r’qgg
apdutivestbstirre, thetprocessuohpriserecobguiatngacdopeiinta a human

cgagylating liguidgharacterizediindiat, numan GHdhe dope contains the
polymer (A), a solvent

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 sgsubstance 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 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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5(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 (A), (3) the polymer (C) is incompatible with the polymer
(A), and 10(4) the solvent (B) is a good solvent to the polymer (A) and is a
poor solvent to the polymer (C). Férther, this invention also provides
a process for the production of a formed article having a plurality of cells

fofREd P ofynir- Whetif ehth 8 e iRtIGdESan SR Substandis 1uded

therpracessieoreprisescoagulating vndaps/intiotoagulating liciid included
characterized in that the dope contains a polymer (A), a

; (
SONBIT(B) tHat F&S%%Sdrg‘am%% fo'the polymer (A) and an 20 active
substanccla, The (ﬁiﬁ%mgiwﬁrgzlmrm m?xainMQSa: sﬁhferéﬂ(&)ﬂhat iBhen
a poor sqlvent to the polyme an e active stance is . .
hy&oﬁﬂ“ﬁ%’é’ When the %8%/%%# (ﬁ%nathgéod_ocpaellg %1 y%%pf%%%hgéliy%nner%}rlwh
the 2boactivecsubstanteds Aygrophiobic wiien thedolymercti)ve theibepence

is.a hydrophili lymer. Brief D ipfi f ings Fig. 1 i
tré%’sr%?%gi%ﬁhégcgt%nﬁjnicarlos%c%ab%%%rogér%% gg%%l\ﬂo{;%' 5(1)% %%]rt ic Ssli%rg%jf oyed
a sphericst formietbarticle inlEkampiag. Afclddranse isyolsservidd bemephe

hydrotalcite.and.a Rolviners 1.q.kigid isian eplargadphatggraphof a
clearance portion in Fig. 1. A 1'to 5 m clearance is observed 7 between
hydretieitecanicca palypieby 2 FHigr3isid vaRdmizsiohselgétfdn including
migrescapeRhntegraph of A->0-pmdbigk slice gla.sphedeal farmed agicle
obtained when the article was formed without 5 adding any starch paste in

ER&MpIEEL JbR<erRRatld paRAter dtthérdstohydidtaicifeisiste

witheut-aly clearance pepuean bydrotaisiie and,hieiRalymer. Fignkis an

e@ggﬁgg@“ﬁ%%aﬁgégﬁgal wall ahd the active substance in
gach cell like a 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 cf 1 nm te 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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hydrotalcite and its periphery in Fig. 3. It is seen 10 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 is seen that a 1 to 3 km clearance is formed
between a spherical yeast plant 15 and & polymer having a fine-porous
structure, Fig. 6 is a transmissian electron ”1é roscope of a 50 nm thick

SO GEL EPRereal Formet arfitR i %19(5ﬁfple%.eApc eatance 15 observed
betyepmyeaashand adpalymen 20Figakis lantémigrdgetbphciogriaphaf tiee i zed
yeast in Fig. 6. A clearance is observed between the yeast and a polymer.
Fig: 8ti%%ttransmission electron microscope of a 50 nm thick slice of a
spherical forgied artieledn@2s Examiesle3s ALdlearntenievbddveda solvent
bzgléeea{]n%dg/ﬁteéjc%ai@gn And A Rolymer. ., ed %tﬂgasplggy%&a (C),
transmission electron microscope of a 50 nm thick slice of a spherical

formed articlédn Example3gAlcidarance Enbiséryshbetimenolvent

agiates garbop and,3pamryen: 0 +10ISAN eRBIgetkghotograph
0] ar

an activated c n portion in Fig. 9. There is no adhesion, and a
clearance is bbseiied, bediBerractivatebcatb6RERa o pdigmei. 8 the
F&Mg@ tr(zmsmgggn electron microscope photograph of a 50 nm thick
slice of a spherical formed article obtained when the article was formed

without addifig hn{ BeareR bastetin Bikhmipte 3. H39<4esR iR AYMERS

aghergsde anpactiyated;cargon suracRwitheut any earapee petwean) .
activated carbon and a polymer., Like Fig, 11, Fig. 12 is a

transmissiorf S1BEREH micidsEopd pEStEgRIbh rSL56 Ty tHithEsIR ek f &€ S
spherical ormesharticleebtained wheribe asticlés WashkO.fonged without
adding any starch in Example 3. It is seen that %Bpol mer %dheres to an

aRtvted tatban sutfaceWiltut 8fly thatam aCTiva S

Stween ac |vat3é% c%erlbon
and @ palymenddg. bhissan emargedoentographtdiantimaetyvatebnprises

carbon ortion In £1g, 12,1t 5:55en 02 POMING aNRISH 1080 ACRAIEY e

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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Fig. 14 is a schematic drawing of an apparatus used for producing a
fibrous formed article in Example 4. 20 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 25 3
Clearance 4 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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Hydrotalcite 5 Polymer 6 Clearance 7 Hydrotalcite 30 8 Polymer 9
Hydrotalcite

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



10 Polymer 11 Polymer 12 Yeast plant 13Clearance 14Yeast plant
15Polymer 16Clearance 517Yeast plant 18Clearance 19Polymer
20Activated carbon 21Clearance

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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1022Polymer 23Polymer 24Clearance 25Activated carbon 26Activated

carbon 1527Clearance 28Polymer 29Activated carbon 30Polymer

31Polymer 2032Activated carbon 33Polymer 34Activated carbon 35Dope

reservoir 36Dope 2537Discharge portion 38Spun fiber 39Coagulating

batch 40Coagulating liquid 41Press rollért3042Take-up roller Best Mode

for EmbOdlm%ﬂtS of{;f;%lena/eggggglForrg%dta}rltllcsleinvent ion is formed
from a polymer (A). The peclymer (A) includes hydrophobic
polymers and hydrophilic polymers. The hydrophobic
polymers include an aramid polymer, an acryl polymer, a
vinyl alcohol polymer and a cellulose polymer. The
hydrophilic polymers include water-goluble starch,
pelyvinyl alcohol, polyvinyl pyrroliidone, water-soluble
cellulose acetate and chitosan.

The aramid polymer is preferably a polymer in
which at least 85 mcol% of aramid 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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(Polymer (A)) 10 The formed article of this invention is formed from
a polymer (A). The polymer (A) includes hydrophobic polymers and
hydrophilic polymers. The hydrophobic polymers include an aramid
polymer, an acryl polymer, a 5 vinyl alcohol polymer and a cellulose
polymer. The hydrophilic polymers include water-soluble starch, polyvinyl
alcohol, polyvinyl pyrrolidone, water-soluble cellulose acetate and

chitosan. Thefarrd Pblyierad pfeterablya pok/aidken 10W IS af reaged

8%mel% 0f armidhondsarederegd of ap @komatia diemine a8d ahy active
aromatic dicarbox&lic acid component. Specific examples of the aramid

pOVHEFFRGe pdiVp-FhaRfchet&bphittigmiget uniform. The cells
patg-ephenylepeteraphibalamide realy-e-phanyeneaisephihalamige.cl Sach .
and poly-p-phenyleneisophthalamide. The acryl polymer is preferably a
poﬁf}mté%é)a\%?? g rg/? fgaif §p 5 Fﬂoﬁ%odcfd Aty oHiffR tbffboneht Adigernal
comdnomdr, there iseiad ahi@¢astenescampeneniisetected:-framshe

group consisting of vinyl acetate, methyl acrylate, methyl 20 meth late ,
and th)S/r(tJe%%%slu |c1EE su o“'vr‘la%er?L (nglets?é/t W ahe %ar%}édoa%r icié bf?iigat 8.
invértiohdsfarmh edrafia pelymier (A) kaving ortesan itsel. Aposmbodiment
commynieates with,oiieL pores in e pplymer (A1 ANA25 epqs foum,,
a Network structute irf which the pores are inter-connected. The pores
hatreld deatecih the fangerdf Then ot by prefelabhproanatoi5@dnm.

The,paresag formed by aspinodal phengmenan when 8.4opes {nternal

coagulated in a coagulating liquid containing a solvent 30(D) that is a poor
sofdent t@ theepoimes {A). FRe pores earh bedbseRRESH g scafifigPo lymer

eleetyon; Micraseope,polegraph @f adransmisgalon eleGen QUCreseons, paste.
photograph. (Cells) 11 A plurality of cells are formed in the formed

arfietor fhis SHRTEBRCEACh cell includes an active substance. The

shapes cells are:natunifesms The €l bave asizerenoughtoaclude 80 one
active substance each. 5 In the formed article of this invention, the internal

Wit BPEACH IS the dctile SUbsEhbRars SHSEMtAY ik iME5Athct
witlx fael pthes £ Bhat is,ithe formead-ariclesaf thisdrventionesan,

e@}?’%%@eetni (i:n ver ISC {] nas p%'%{g‘ ecg chgz%lr?lf glr%g ,bEtWﬁg : ntz%% grge rgg ll des 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 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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10 wall of each cell and the active substance and an embodiment in which
a space exists between the internal wall of each cell and the active
substance. The polymer (C) includes water-soluble polymers such as
starch paste. (Active substance) 15The active substance is preferably at
least one member selected from the grotp consisting of metal oxides,

mefpls. inqraanic substances, minerals, synihelie [esins and OrGANIRMS. ¢ s ve
The metal oxides in ud% tltanlumydxi e, aluminum oxide; Zirconium oxide,
zine RO oxides siliod, éteoTloe nietals ikdude gold Ipfatimohy, sdveriretiance

alypinim. siainless steel conper, Rickel. mapganese, £16 The NOIOAINC ¢ 1,
substances inClude activated carbon, hydrotalcite, gypsum, cement, etc.
The rriideraissinglade reite retb 1Thd symthétic FE3ihginclude?5 preferably

p‘i'y%ﬁﬁyli?BeiB%'yﬁF}{E‘?'EtE?Q’Ip{aﬁﬁ’é?'l?ré’%’féi?fyp‘?ﬂy%‘&?”é’&e@o prn.

sulfide, etc. The organisms include microorganisms-such as fungus
(yE¥er ekl pavterin (EomBsdim&te)Cér!, free cells (red blood cells,

white blood cells), eia-R0k Ugher encorapositgactiye suhstance prepatedn:y
béé%using a support such as silica or activated carbon to support a metal

sttdfad Eikel R Prefdrréd Bé @RI Sthissas?, NS fciBtidheter bERRP1D
sitvee isfreferallyal deA08uanmeee preferablyel nE 9:% d2 BMhollow
Further, preferably, one formed article holds active substances of two or

67 RindE. ‘FHE 2V s tahoe rRIeFAb) HAE W Bt ticulate form. The

diamstercafdhée partictesiis praferalhy 1 fverie 508 poy, anere preferably 5 1
nm to 100 m, still more preferabl m to 50.(Marphology of formed
article) T fe Po]?%%%sasrticgg%f%h?fg irﬁlre%ﬁ%ﬁ%ge 8ra%¥y asg%%n%{rim
oba masssuchasd sipierewr aheaellipsoakthe formeofa filter sushaspprocess
Stfipg, a ping.plabalay 1080 exibetorn,of 2 im AL membrang. .
<Process for production of formed articie> The process for the
prodtiEtice ohd Yorie drartiéler providedddy teldresdmtimashtion, is gpolymer

progess Mirstembedimanthfor theprodugtion ofa formed 1 h-articlerhaving

a plurality of cells formed in a polymer (A), each cell including an active
SEBRAITES thE PrEcess Icei s eéddotidit £88Fe ia 2oagddtidgt 109
liquidi,iq, (1) the dope containing the polymer (A), a 20 solvent (B)

and an active substance coated with a polymer (C), (2) the

coagulating liguid EGftaftiRfa SOREALIDABatRS FSorEBRent o the?

pelymesfAd), (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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(3) the polymer (C) being incompatible with the 25 polymer (A), and

(4) the solvent (B) being 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 30 those explained with regard to the formed article. The
dope may contain two or more active substances. In this invention,

the acti tance,is ith a polymer (C)..Th lymer (Q)isa__. .
o B A . ot (o AL torph s Sebdracion
"ircompagibidleafetdito Reiameherfd phaselséperation poeurs Whengthe

PQmer(A) ad-thespalymet (B)are mixed. More specifically. the above 4

term refers to a state’'where polymér molecules of different types are not 5
atHiFhikeH oPtReBPdeTETiMOIee FIEY bRl pé sEparbtatimipHadecs state not

wherepojymermglecylesare mixed with qperanqtherdn aiyinierace Whiles r g
they are separated in phase or a state where a mixture of polymersisin
séﬁéré’t@ﬁ?ﬁ“ phas&WhllE tREFEITMRTS HREMINBGFikSFD Grtfer Bf- xed with

melesulesdr Adhase of @achcEherpelymes (€} intludeswatessplible eg in

polymers such as starch paste, gelatin, dogtooth violet starch, and .
péi;{/\ﬂﬁ)ﬂ afdorfdl. St et he HIRERES i€4 Hyarophohit potyrhBr
suchras-at asmmif pahwser, @nacsy | pedyrpercmkbpolylastinasidd on the
preferably, the palymer (C) is a water-soluble polymer such as starch
péas]féefheogoa f%ecca%lt%es) carfied o%%%ys/%laoc?nge @ hictive b%?iﬁ@gelﬁ (c)
therpolymiers(Gydhatrhasiednl mefted and stirrmgdhens Thedicknesssafe,
the coating is 10.nm to, 10 mm,-preferably 20 100 to L. mm. The
ST (B B Sitient RS poFaat (i X B0 a1 FRECT
polymer (C). Themoodesaprehyrefers(td)a selventthavirplacde dispolvinge r
Paek{oAPalyMeL ah s 0Rnaralisaid. The pags 25 slygatefgrs o a
solvent having small dissolving’power to a polymer as Is generally said.
F&cexahipte Awhes ish pely/er talS poly-hpheayieneterehthalamiderater -

angd when dhe,palymer () isa watersoluble polymer, the,solvent(Blis can pe
preferably N- 30 methyl-2-pyrrolidone (NMP). When the polymer (A) is an

aGSEFoFHePHitd HheR tRE PRFNTErICY i & Vs &siGisie g lyhert e

s@lvant{By-is(referably dimethyksulfoxide (RMSE). Bwiher; whenthe,. The

Pl k'S PO AHE acld 2N eeD 18 P! (B4 S A W eraniy
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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14 soluble polymer, the solvent (B) is preferably dichloromethane (DCM).
The dope preferably contains, per 100 parts by mass of the polymer (A),
100 to 10,000 parts by mass, 5 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 (A) is preferably 1490 to 10,000 parts by mass,

more_preferably 100 to 1,900 parts by mass. The content of the_polymer
(CBAFRO6 pRAS B0 miS of ik acte LibstRc® K16 56060 parts

bydmags, anereduitatablyidMp 500 parts by mass. The
temperature QIf tge gggg IS Breeg%rabg/ 5 to 80C, more preferablél 20 to 50C
0

The dope may%e prepared by a(fc‘ﬁngl Yhecﬁa§’r%lelflfﬁ\) Bthe s R/e?l?fﬁz)s by
15vfaifly strfinghke puttyresto digsolve tie palymer (A anchthes addingte,
ac u d_wi e,pol r.(C).or by simultaneously.adding
B ) Ol e o0 S s Do tho TS

poiyraEe(t) tdMith tHehsolvem(BR 20¢C oadpdatimy: iqidd s e teamdatigr 100

'iqggkfe@t@?sm%gowtt@t %tﬂ%e%oom}?'@@t_gr@ﬁeﬂp&mf o o
The poor solvent refers to a solvent’having a little dissolving power to the
polMEP )B4 YehErdlly Said. Veien PeedBpelprer (APisto 1,900 parts

Paly-mepBenylengierephipalamidss the solvent AR).is praferably Wateryares by
When the polymer (A) is polylactic acid, the solvent (D) Is preferably a
mitRFR dif ThERoaGiHalify fiid pPEtefablf cdrftairs 50 fOCIOPHIE DY

mass dNoredrefesalaly 8548 15001% bydnass of 30:the splveat). The

other component is N-methyl-2- pyrrolidne or dimethyl sulf oxide.

The coagulatingfiquftPRiay tontiin Qs uFAt P Prhe SufdamtiAtiddes tO

arsanionicieriactant ra cationic syrfaetant @an amphoterig,surfagiayand
a 15 nonionjc surfag{gnt. Th anionkiI surfact ns includes a higher fatty

adid ShTAIRY LNfoRSR AR attdnyPSutidhate, &N alkylb&fifert suifoRate (B /

anha-olefmtirring the mixture to dissolve the polymer (A)
and then adding the active substance ccated with the
polymer {C)} or by simultaneously adding and mixing the
polymer (A) and the active substance coated with the
polymer {(C) to/with the solvent (B).

(Coagulating liguid)

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 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 inciudes an anionic surfactant, a

cationic surfactant, an amphoteric surfactant and a
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sulfonate. The cationic surfactant includes a linear 5 monoalkyl quaternary
ammonium salt having 12 to 16 carbon atoms and a quaternary

ammonium salt having a branched alkyl having 20 to 28 carbon atoms.

The amphoteric surfactant includes an alkylamine oxide whose alkyl group
and acyl group have 8 to 18 carbon atorh3, 10 carbobetaine,

amj ine, t@%[]% and .amidasulf [ [QNi¢
sgg‘g%gr%%ch%&gsgg% alkylene (%e?%t% ergt%yr,g?elt y e%%%?deg?fé)?des °
The gbstenfeftthy suffadtantPer 180 bafys bf pa@sseof tha safkantD) is

preferably.0-25 tg, 30 Q?ﬁ?jﬁé(éﬂ%%%%“%ﬁ?]ﬂ?o%@{eeraggc? .. 8%%%@’

mass. The temperature of the coagulating liquid is preferably 10 to 80C,
more prstérebly 28416 50t ionica&ibrding t6 fiis ifvehtos s Rethvibrear

Strste1aheontnUeus-PRres Navinga nare-diamelgof 20 appreymagely
1 nmto 1 4m is formed in the polymer (A) on the basis of what is called

SPIRSAAHRbRIPOSRBA. & TUNFRIDARE] AP SFRISRYENTGH ¢difhé
progusechvithautany speeialqpparatys.cEhe-tormed agticlain therfasm of

a mass can he produced by adding 25 the dope in_the coagulating liquid.
F8F“§’>¥h‘?ﬁ&’é,lﬁ1es&blb%acca%g61& d%b%&@%ﬁdé&to%ﬁé%%‘&%fh%n%h fyg Whose
wiihleySprayeraa syridge orthedikeuFurhek the tosmed articte dmtheciors

of a fiber can be roduceg isc.hargin%&qefggp% into the c%agulating

qucu'“:% Or%ﬁgﬁéﬁ A nG2A8 and éakji”rrw}geUp he resuﬁinaglpnr%dﬁ& Further, the

faxmedesticl€ abthesform of &filsemarstingior s piptecarebe obtaiiediass an
well by discharqing the dope-from the air with_a microsyringe e like.to
o L o AN Ot Pedie el
micro§wingecdr thedike isnhaved hbripemtalyd Fupdher, the fornsetbardi€lethe

indhe-fam of a film can beqrpdused By applyingthe dope onio acatier e e

material and immersing the dope-applied carrier matéerial in the 5
chaGhemRPIGUIE 1R%hese RadesstHevdilmeter orthtkhed® et thedsemed the

a@@kg%ﬁ%@%ﬁgjuﬂqﬂﬁﬁr%irﬁ?é’.é/e%ﬂﬁg githe diarggter of fhe.spray
nozzlé, the application thickness or the like. When the dope is coagulated
irPthe fcaghilbting A 0Giguikl Cells are formed in the formed article

obtained, angd i+ 62l agfl, the aative suhstanceepated Mathdbe polmealcture
(C).is included. When the formed article is washed with a solvent

(B)thEPR GO SolERTS the Bolyhet (B5)6 rémdugter ot

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
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15 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 employed. 20As described above,
preferably, the polymer (A) IS poly-m- phérﬁyleneterephthalamide the

solvent (B) is N- meth rr lidone, the p e s awa soluble
B Ry T BE LA i R b B EhcFably Ao
palymer (Arisednactyl @qudwneméhé satuenti By istdimethysutfexidepduced

th is awater-soluble onmer and.the solvent D |sw ter.
B o e e Gg o B e S

e compin € polymers andrsonl-lven?s pre era
inélode comTbindtivas dhpwnapthe foflowingr Tabfe atlertable In the

Combinaian ixOmbiRatan 2 CRMORANNLR8E POAINRl U LB,
Acryl Polylactic acid
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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Solvent (B) NMP DNS Methylene chloride Polymer (C) Starch paste
Starch paste Starch paste CL Solvent (D) Water Water Methanol WL

Solvent (E) Water Water

17
Table 1
Combination | Combination | Combination
1 2 3
Polymer Aramid Acryl Polylactic
Dope | (A) acid
Sclvent NMP DMSO Methylene
{B) chloride
Polymer Starch Starch Starch
(C) paste paste paste
CL Solvent Water Water Methanol
(D)
WL Solvent Water Water Methanol
(E)

CL=Coagulating ligquid, WL=Wash liquid

The formed article of this invention can be also

produced 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, the process comprising ceoagulating a dope in
a coagulating liguid,

{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 1s a poor sclvent to the polymer (A}, and

(3) the active substance being hydrophilic when
the pelymer {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.

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 is characterized in that the

active substance is hydrophilic when the polymer (A) is
hydrophobic and that the active substance is hydrophobic
The polymer (A) and

when the polymer (A) is hydrophilic.

the active substance have the one-against-the-other
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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
process comprising coagulating a dope thfa coagulating liquid, (1)

I clpe eopipng SRAMEL (). SONSR 10 03 52 GR0 SOl

fot

an active substance he coa

qumﬂzsiicémém@i@sowema@)uh@ms %mddr@blx@nt t@ﬁthé ‘bohrmectyre is
and, s+ 1 £t &3 the active substance being hydrophilic when 15 the

polymer (A) in the dope is a hydrophobic polymer or the active substance
being hydropHbsie vities the Hohgter (@) id theeddpediseriyphbphiielymer,
DQJYL@eéctweTB%}BQ‘cYQQ%éAl éh%y'i&@@ﬁh@@@d thﬁé%@ﬂkﬁ%ﬁfﬁob;c

the same as those in the first embodiment. The 20 second embodiment

dRSSBRGSe tRE Py RET YR GHHer StherdetbAd afisiRimentegprloyed. As

charagtgrizedhimthat theaplive substange és hydrophilic waen the paymgfed
(Aé% IS hydrophobic and that the active substance is hydrophobic when the

FAY5s A draphtic. e HBIVIEHEYBAd 28 thE Beidesib&ance
hm@ewa&nﬁgh&@ml& repaling natdesgue 19 a conihmation
ofh drophilic,an hgbic nat res sp that a "bell" structure is
CSHAE ir A T hyor TRFIE S Rlrophonit B THEE SR Schgs 7o
s@MnsérydmphﬂrcaAs@ h;mtrophotmss pelypiesyed .
Cubetance, SiES ool B eraioyei Yien 1o SeIgR! (RS hydtorL the
actvessubtanice iphydrophiolia) As aqiydtoprﬂlﬂ:,r@cﬂﬂmgﬁ,m&poiyvmwgs
ZﬁB&%@g@P@&ﬁz £s 2, ysirophohic ggtive substange. getivated caghon

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
degscribed 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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The dope preferably contains, per 100 parts by mass 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 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 ma3s. The coagulating
liquid is the same as those 20 describgd with.regard to the first

em the_pgl.ymer (A)is : : . . .
pomg%ﬁ%ﬁ%ﬁmg@ﬁ%m; ConbInation

9)% rolidone-a € ouwc A \u, VVQLCI ruuhc “rel"i’ably, th UI HREer o
(A i}§ acry] p F er the 25<o vent &) is dlmetﬁstulfomde drﬁ ackie

solvent (D) is eerT,ie gofive syhstarce Is at legst Hre Membef. thy Tene
se ected from the group consisting of metal oxides, metals, inorganits i de

substances, mmeralss synthetic iggiissand organsmscExamplesieidhe -
combination ofstlies3@ poymers afad sohents preterablycincludel talcite
comfinations showrin thefolloviiagkable 2. 19Whkalsle 2 Combiwtiomal
Combinatiop2aGambinatign BiBapei Polymer(A) Aramid Acryl Polylactic
acid

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.) 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 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



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 detail below with reference to Examples, while this invention shall not
be limited by these Examples. Example %Olo(Preparation of dope)

was fully dissolved, to prepare a ccagulating liguid.
(Forming)

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

(Dissolving of starch paste)

The thus-obtained spheres of the formed article
were warmed in a hot water bath at 80°C for I hour to
dissolve the starch paste, whereby the formed article
having a structure shown in Figs. 1 and 2 were obtained.
Figs. 3 and 4 show electron microscope photographs of a

structure obtained without adding the starch paste.

Example 2
{(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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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 solution.
To 100 parts by mass of 15 hydrotalcite (supplied by Tomita
Pharmaceutical Co., Ltd.) was added 20%)1parts by mass of starch paste,

anditheerilfe bty . tedvilh 8 sging.foedg renderdly
paste-like. This paste-like kneaded product was"added to the polymer
solifferrsderethat the content 20 of the hydrotalcite came to be 300 parts

by mass per 100 pags bﬁ’éﬂ?%sr%ft%Mg:rAuﬁ@d dgpmigye was il into a

stirred with a stirring rod until the entire mixture was uniformly opacified, to

prBHEFCS UBPEIPréFarARaNn BPclagtlatiRpfdtfl) P BAIF66HW1se added

tempesatiires 1Rark Y smassofananienie sudaetanh(Epald-garodyction
Name), supplied by Kao Corporation) was added to 100 parts by weight of

WARFGH FEMikife wASSHPEF GRTTRE shffsctiRt 9BFds ffiyucture of
dispeiveghiie pegpase aceragutatingdionic: {(carainglore #Atgoom
temperature, the dope was charged into a microsyringe with a 1 ml needle

20 HHophER AEH fito e FORGARHG TRiuid KBb AP SindiegBFa 1 n
fosmed astidhe (Bissolvingef statchoaste)yEhel thuskolitained sphersseof

th}?c': &rgedl%rticrlg were ngrqrﬁeq:'n a hot water bath %t 80C fordl hourlto 1{9 .
disso%ve the ‘Stafch paslie, where ??hés ofme a@ﬁéﬁe%a‘iﬁ/%sg astiictare & 8
shdven incRigswii agd Bamererobtained. Figs. 3 and 4 show electron

mi(czggg%p%ga@lo(g rZS\?hil%géirﬁt%l{(%%t;@%\gthout adding the starch

paste. 15 Example 2 (Preparation o t room temperature,
100 parts by Aeassldf RMPTA Wwas disssived invg 000 paats Bdnads of part

NMP te-prepaie 3 gelymer selution, 10 100-pacts:hy mass, of dryyeast 20(
"Fukkurapan Dry Yeast (Production Name)", a handy
immobilizing liguid.
{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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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
to the polymer solution such that the content of the dry yeast per 100 parts
by mass of PMPTA was 200 parts by mdss. Further, the resultant mixture

wa,fully stirred withsa stirdpoed uptltbg e@&ﬁ%mttfr\e_sm_%a@%%rﬁ!ﬂy Ge-
opacified, to prepare a dope. 30(Preparation of coagulating liquid)

AtYOdm teRTsRIHItFe, Nofart by Shassldrath dorieRaralant mghemicals,
(Trade Name) -stpplied by Kaa,Corporation) wasaddeddo 10Q.parts hy 5 gy

weight of water, and the mixture was stirred until the surfactant was 21
fully diss8REd A3 Yepartta Badgiating MRT (Rémihgy cF PagttBonAnd

temperatyee; the dope was chasged:intg admicrosydngs baviag #e:k-Mlng rod
needle and dropwise added 5 into the coagulating liquid to obtain spheres

of EfotmBd Sticle. FSFOtsenifi§ the temaParidare SFhB shhires dfas
thedamded article=befole/therpreliferationrof she-yeastplanththeygasent of
plgﬁteinasg e sdg%hee es of gle article vx%soimmol%iliz%d in the 10 fgllopwin%
manner and then s ar%ﬁlf)a%{le Was dissoVea i the %ll%%?n% Ranhey, T+ was
(Frépamatios obimmebiizingfiquidler, tHe 108gpartsintmass ofwateras

W, ed 1.part of potassi er anate to_prepare_ an 15
im§r§§€ﬁ%zi%§ ﬁéﬁ%%ﬁo i|%‘zir$’%%é%§ pi‘fslr?%1 e H e T e
spherés ofthedgrmed Aaiciel phrairredifiithé fombiag svereamamarsedrams

thep + siMbilizing liquid were kept in the state at 4C for 2 20 hours.
(Dissolving of starch paste) The spherical formed articles were

tak8f B0 sFheIMneobi AT HdWRd, iptdcdd muwiater and warmed in a hot
water bath at:G0G-fud e disselve the starch 25paste Furthes, the

spheres of the formed article were immersed in the immobilizing liquid and

nAhtaRed afUETRF 2 HAYs (GPRe the fER SticRIRFing §'¢rbedes by
shown indrigs:&t0idn) 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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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. To 100 parts by mass of a material 22

obtained by milling activated carbon ("SI}igowashi GC-007" (Product

Name), supplied by Japan EnvironChemicals, Ltd.) to an average particle
diameter of 4am witbcandryemlvas agdded 300 ppes by massmefstatsh pMpTA

pawgte, a d55 thievergire miﬁtug% }évas full stérred with a s%irrin rod to render
it pgéste- ik “Thid %astler-’like’mlx urdwas a gedt%stﬁe% I r SludigrePere @
syohltpraethe ohtent ohthe Activiated parbon pey 108 partstbyamassef-ial

PMPT A was, 60 pats Pg jmass, burther. the tesultant ’Q%H&er‘é’%%s fully._
stifred with a st ring rod until the entire mixture was uniformly opacified,
whiéréby aRiopdueas Bbtained. $Rraphiatibnof odagelatiig Vidquid b eoomals,

temp%_rgtuged 1apargL b% mass of an, 1.5 gnionic surf?gtant %E al 0 (Product

name), supplied by Kao ?pgr%ﬁgﬁ)cwas addeq to fO(SJpar s%[{} r%%sts 0 ary

watet lariththedfitife 7S Stirdedsurhly i siFfaefart Wasclullpaisselvednd
toqepaie:d ceagiiating iauid: {Ferming) 20ALIPOR temReratuethe; ny rog

dope was charged into a microsyringe having no 1 ml needle and
dropwisendddediftohe tdadulafing IifuicP tosstAiR shhefedidrd Tormeda s
artiglee (Dissolving starchnaste) 2blhedhussabiainedsspheres ebiheent of

formed article were_placed in water and warmed in a hot water bath at
60C For’Chduietb HisSoRve R Rareh Palie HePetYa TaffePARIEPTA was
having a:straciiye shewn inFigs: 186, 1 wererelainednkigs: 249 d 3was
S SO e cos, 2 POISHIERY ST RiEHgRR YT
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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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 GC- 5 007" (Product Name),
supplied by Japan EnvironChemicals, Lt%lfl) to an average particle
digmeter of 451.1m with a dry mill 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. T BadtelikeHHixtieRRE FFrhddetothe pohfAerisolfisple 4

sughdhatibrLontent of thesactivatad.carben pan 10Q Pads byrmassefrna
PMPTA was GO parts by mass. Further, the resultant mixture was fully

strMFiEEE BfrimPro8rfitthePertfaFhiRturd whs Uity bacifed e r
wherey rgdepewas 14 0btained; (Pseparatansofeoagutatingdguiba 8.6 g
At ré)org}temperature, 1 part by mass of an anionic surfactant (Emal 0
(FrSdidtNaHie) Sa5SRIBYREE Corporation) was added to 100 parts by
mass bt watetz20 and the mixture was stirred until the surfactant was fully
dissolved, to prepare a coagulating Jiquid. (Formi At room
temperature,‘? ch%gpe Was %g%%r&eq&'ﬁo %%mggg%%laﬁﬁﬁnhqﬁ%ae with an
appexatiisshennin@5rignl 4 saicethe reswting prodactivas takendupr o
wi ller 1o gjvesa fibroys for icle. (Dissolving. of starch paste

B o SAile et e S Toh ol Pt i e gt an
mgg@ﬁﬂ@ﬁggatgderaghlorine 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™ 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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30 and warmed in a hot bath at 60C for 1 hour to dissolve the starch
paste. Fig. 15 shows a scanning electron microscope photograph of the
thus-obtained fibrous formed article. 24 Example 5 The fibrous
shaped article obtained in Example 4 was packed in a transparent column
having an internal diameter of 30 mm arfcPa 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 Osaka Prefecture and allow&@¥d-20 stand for 1 day. A
supernatant thereof was sampled and subjecteehia pre-chlprine-treatrmest
with 3 sadism hypapghignite aqueous solution sugls that it had a free
readua;;_%ggﬂ% Jt_:ggu}g%q_;lngér 0119 mg/)l T he gusireated Sljpﬁ?[n@qutlvyas

caused_to flow throughthecotumm 15 upwardly -at-a-superficial-vetocity-of
20 11-1'%id BEL fic&areIoci) of Z%IPiJ\?/ﬁﬁ a pump. Water on the
column outlet side was subjected to post-chlorine treatment with a sodium
h;épolghg?riteta uequs sollitionlso as to have a free residual chlorine
cOntemt of 1.0 meg/ Wﬁnglysis results) On the basis of a difference
bet@eentfO @ oukhtentiations on the inlet and outlet sides of the column, a
liquid that passed through the, column before_the functional destructian of
the column W%seC rﬁaelgs%%g %%fToF grr?%%no%ﬂrolgﬁoﬁ %16ﬁl|{:eer§ Ife a1 Zneter
repfo\a amourtdf erganiccsubsidhzescapasedbyledsonptioh idas g of
dissQlyed.state was 211, ma:G/9. apddhe | ggxﬁlﬁo%él%%d carbon,

captured among the fibers in a suspension State was 50.3 mg-C

3G Fale Beshows thekesilisrsidoniparisbnd B cossentralibs of §eoshim &

ang 2zmethylispborngol intheraw Wﬁt%ﬁé}%@% treated water. A water
purification effect of the formed article of this invention was confirmed. 25

T&Bl HFering)

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



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

W%Bfﬁ{e%@@'%éhmﬁcCQuﬂ%%Hé)éiQQ@a@@ﬁ%ggu%g'e%koo on in a

Example 5. (Filtering) Water was sampled from the Imaidogawa River in
dissolved state was 0.7 mg-C/g, and the removal amount
of them captured among the fibers in a suspension gtate
was 0.2 mg-C/g, both of which were much smaller than the

results in Example 5.

Effect of the Inventiocn

The formed article of this invention engures
that an active substance included therein and a
substance cutside capsules can effectively come in
contact with each other without suffering influences
guch as a pressure loss. The formed article of this
invention ensures that the surface area theresof can be
utilized to the utmost without having the surface of an
active substance coated with a polymer. The formed
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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Osaka Prefecture and allowed to stand for 1 day. A 15 supernatant
thereof 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 20 superficial velocity of 20 11-I at

a linear velocity of 2 m/h with a pump. Water on the column outlet side
was subjected to post-chlorine treatriéhiMuith 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: or gheninlet-and eutietisideishef theeblumi,ia liquid thatl 1s
passed through the column before the functional destruction of the column

Was Hishstifed 36 FarVAR amotht t3°8K0W 10 liters, which was much

smaller than the resylt in.Example.5,,Further;, the-remeval .26 amouat of
organic substances captured by adsorption in a dissolved state was 0.7

mg-C/g, and th@)rephévalarioant oftheRt Eaptared amiory FefbersiR et s

suspension state was 0,2 mg-C/ Of which were much smaller.thag

the re%ﬁi’tgn Cf(gfr_}nsplé" %ngt]f%c%g?t %&% Invetr:'l\%[?on Thgbformedaarticle

of thisdnvention ensures:that arf adtivenstibstangeninciuded therein and a

10 substance outside capsules can effectively conl}le in .contact vxith e%Eh i
O

other without stiffefingirffifericel Suth s 4 Préssurs 1ods: The forme

artigle of this.invention;ensuses that the surace areaithersofcambell of
utilized to the utmost without having the surface of an 15 active substance

coratdd With & PelyRie e ForREPAYEEIefdt s HhvEtioh éhstfed tHat Hh
%g%g asg@smﬁ (_ié)ggﬂl%@@g@y come off or separate even when external

friction or the like is exerted. The formed article of this invention ensures
that an active 20 substance does not directly come in contact with a

uman body o is_not sucked into a human body. strial Uglity.The, ,
%rmed article %f s %%gnﬁorﬁ,lv%f%h%%viﬁ&%dé n ac%ve SUbstance
thereids expected tgherapplied tevareusfields such as environmental

cleanups including atmosphere and water treatment and the production of

chemical products.“E6r &ample when ah &dsorhent 16 a%%%%@@%ebr

the"keiSSUpQ@ﬂegHQSE@EymeI (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.
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30 adsorption treatment can be efficiently carried out. 27 CLAIMS 1.A
formed article having a plurality of cells formed in a polymer (A), wherein

5(1) the cell includes an active substarice, (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,Jnternal wallof 19, cell apd th gtivesubsiance.and v o1
the internal wa ceﬁana the active stibstance are substantial y not in
contact with gachrothet. 2.Aformeed artictechiaving a plurality ofeells?)

formed in-a polymer(f).whsrein 15(1) the cell Includes.an ative o
substance, (2) the polymer{A) has pores, the pore connects with
otherpotes irrtherpolymer (Apand thepore KEsLE diaméter i thelahgeof

]1@_'81}9& p@hgegcterizéﬁ) aﬁz‘@’aﬁ?{é%plume polymer (C) is filled

between 20 the internal wall of cell and 'the active substance and the
internal wall of cell dnethd@etive sUbstante Hié sbibstantidlly fiotinad solvent

ceptact withgach-other. 27 3.4 process forthe, predugtion,of a iarmed, |
article having a plurality of cells formed in a polymer (A), wherein the cell

including an active substareedtheiproeess E6impiisesebagiiatiAg add:
in 8 coagylating 5;liquid, characterized in that po1ymdd) theydope
contains the polymer (A), a solvent (B% and an active substance coated
\NM1apomer@5 the polymer (C) is incompatible with the
polymer (A), and

{4} the selvent (B) ig a good solvent To the

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

i. 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 contains a solvent (D) that is a poor solvent to
the polymer (A), 10(3) the polymer (C%%s incompatible with the polymer
(A), and (4)the solvent (B) is a good solvent to the polymer (A) and is a
poor solvent to the polymer (C). 154.The process of claim 3, wherein the
polymer (A) is a hydrophobic polymer. 5.The process of claim 3, wherein

thﬁepgog%SZS %%n}aimop%ral_&% pgg;sﬁé/srgagsfoﬁm@ Ralyrpge (A) (2100, toL 6.0
EU,OO% parts by mass of the solvent (B). 6. The process of claim 3,
whetdin AA6 polynier (AY 548 poly2in-phényléret&Fephtiidlamide, the

solvent (B) is N-methyl-2-pyrrolidone, the polymer (C) is a water-soluble
polymer and the solvent (D) is water. 7. The process of claim ]g )
Wherein the p8lymer{AF63s ah acrilifolymer! e Soent (B)IS difisthy!
sulfoxide, the polymer(G)is awater-soltblepglymes and the solvent (D)

IS water. 8. The process of claim 3, wherein the active 15 substance is
Hrieashone AemBerselélad froht thé grolibtonsisting of indtal 6xides,

me{als; iInopganic, substances; nineralssyntheticiresinsand. organisms.
9. The process of claim 3, wherein the coagulation 20 is followed by
washing the formed article with a solvent (E) that is a good solvent to the

polymer (C), tonremoye dhe polymeyi(€)m 3,10/ Hdesprocess obclaim@y (A)
wherein the solvent (E) 25is water. . 1

is an acryl pof&%@r, the solvent (B) is dimethyl
sulfoxide, the polymer (C) is a water—soluble polymenr

and the solvent (D) is water.

3. The process of claim 3, wherein the active
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,
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11. 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 30 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 an active substance, 29

(2) the coagulating liquid somtaining-aysalventi(D)that is'a peer Solgentts*
the polymer (A), and (3) the active sub IS rophilic when
the polrier-€A)an &% dopé 18’ & hydFdphobic 6(%?%&%% ?%(e? 5 ggi!\%e’ ,
substance is hygraphobic-whes thepolysmers(A) in thewdopdisia © When tne
hydrophilic polymer. 12. The process of claim 11, whetei olymeriA)
1§ ayRiFop bié’ﬁo%‘?erdaci%éihjesac‘?iv%ys% S a%gé%"ig 1 Ey%%%ghilﬁg 13.
Jhe process, of elaim 1is wheteinghe dopevdontaifis perHa0 st by 1
mass of the polymer g\) 100 to (:10 0O args by mass of the solvent (B).
e T‘l%‘é&?roéésé“opéf iny ‘ﬁll Wherdin the polymer (A) is
poly-m-phenyleneterephthalamide, the solvent (B) is
N-methy1-2-pyrrolidone and the solvent () is 15:h essof(A)
cfaim 11, Whél)’/@% %Eopcoﬁfnsweg %A)%i%kaggl'p\g@trﬁgﬁghe solvza??g) IS
dimethyl suifoxideand the solvens(D) iswatér: 167Fhe BroceB8 6t claim

11, wherein the active 25 substance is at least one member selected from
& GR8Up-corsisting of metal oxides, metals, inorganic substances,
minerals, synthetic resins and organisms. ABSTRACT

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.

0 1 ] i ,‘
15 The process of claim 11, whereln the polymer (A)

is an acryl polymer, the solvent (B} is dimethyl

sulfoxide and the solvent (D) is water.

16 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.
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This invention is made to provide a formed article which ensures that an
active substance included therein and a substance outside capsules can
effectively come in contact with each other without suffering influences
such as a pressure loss, that the surface area thereof can be utilized to
the utmost without having the surface of 3h active substance coated with
a polymer, that the active substance gees:aet-easily come off or separate
even when external friction or the like is exerted and that an active
substance does not directly come in contact with a human body or is not

sucked into aririnan hodyrihis inventieads & forpeshartieleharne g
plurality of cells formed in a polymer [

(1) each cell includin
arfAStVe SuBER TR, SSUTeRo R %Epd?ﬁn@F@‘ﬁ%vﬁw‘gbﬁotr@EC&dflﬁg%dEd
carhmueicating with cxtlaerswﬁs:m thetpalyme 6 antdnvinga dismaetei ve 1y
in the range of 1nm to 1 m, a LK[ ) the |nte nal Wallwaﬁach cell

arfdhe adtive Tibgancd %elng SInEeT iany n8tin olfjﬁ;ac? “Each?
other; Bnelpresessfohprodustiprdeseet loss, that the surface

area thereof can be utilized to the utmost without
having the surface of an active substance coated with a
polymer, that the active substance does not easily come
off or separate even when external friction or the like
is exerted and that an active substance does not
directly come in contact with a human body or 1s not
sucked into a human body.

This invention is a formed article having a
plurality of cells formed in a polymer (A),

(1) each cell including an active gubstance,

(2) the polymer (A} having pores, each pore
communicating with other pores in the polymer (A} and
having a diameter in the range of 1 nm to 1 pm, and

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

each other, and process for production thereof.



