POLYMER COWPCSI TE CROSS REFERENCE TO RELATED _
APPLI CATION The entire disclosure of Japanese Patent
Application No:. 2004-096854 filed on March 29, 2004,

i ncl udi ng specification, clains; drawi ngs and summary,
is incorporated herein by reference .inits entirety.
BACKGROUND OF THE | NVENTION Field of the Invention
This invention rel at e§ LEMERSIGHREYS THaposi t e
conprising a hydrophilic polynmer nmenbrane provided on
a base material, the polynmer conposite being used

thepol ynst e e LT R aRter SBRe BRI

Pol ymer conposites, which have a hydrophilic polyner-
menbr ane provided on a base material and find use as

exposedThe \eait&Irord fs ¥pbShrbasedssphvent havwet
hitherto been used as conponents of biosensors.(see

dapdriess iRat it . ApplLeapben il diid<Cpem NardD-A270440 4,
“Among them are pol ymer conposites which are produced

By closHinchg rec affluedtitosol glpémscef dravibitas earol summary, is
conpound derived froma pal yvinyl acetate
SBFORCHG DT Pr DHuCPY T§EGEEP&ICddRy desaL et 4 FREYml
crosslinking agent, and a physiologically active

substance on a base material, and 1 crosslinking these

materials by heagackErsHEH Bgl&%%'#ﬁﬁgﬁﬁﬂdﬁs use the

physi ol ogi cal | y active substance wh oes not accept
hi gh tenperatures, they pose a process- related
probl em that crosslinking needs to be perforned
Field of the Invention

This invention relates to-a polymer composite
comprising a‘hydrophilic polymer membrane provided on a
base material, the polymer composite being used exposed
to water or a water-based solvent, and uses of the
polymer composite.
Description of the Prior Art

Polymer composites, which have a hydrophilic
polymer membrane provided on a base material and find use
as exposed to water or a water-based solvent, have
hithertorbeen used as componeénts Qf biosensors {see
Japanese Patent Application Laid-Open No. 09-127041).
Among.them are polymer composites which are produced by
coating an aqueous solution of a mixture of a compound
derived from a polyvinyl acetate saponification product,

glutaraldehyde as a thermal crosslinkihg agent, and a

physiclogically active substance on a base material, and




at a low tenperature over a long period of tine of the

order of 24 hours. A polyner conposite, which has a

pol ymer menbrane conprising a PVA-SbQ (pol yvi nyl

al cohol having a stilbazolium group) solution

phot o-crosslinked on a substrate, is known for-use in

a bi osensor (see Japanese Patent Application

Icaicos-obemk Nog  OHei&3fiad)e rHovieary hédnts pof ysmech polymer

conposite involves the problemthat when it is

EQFREH s waser the thﬂ#QLQEkﬁﬁﬂ%bIQ@htvetﬁébséﬁwma'Whlch
menbr ane, peel s off the substrate in a short tinme, or

t‘jﬁ’ S gy e C iR &AE &8MP§pfsaefé%°e%au%%exsfpeﬁacﬁsprocess—
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kawthr o base watesial for cell culture is used

exposed to a water-based solvent. A known cel

cul tureoged ymdere¢ampbaste, pehyndr hpat teenyoloset iembrane
on a base material, the polyner pattern conprising a
&ﬂ%ﬂﬁﬂ kﬁ%c@p?Y%téEijPQ§YWgnm%s%kﬁﬁﬂ%&e@aVlmatér

,rQ lLets which have gathered on_the surface, of a
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so ent humdi{y conditions (see

B&Q@ﬁ@i%lgcé@lon SQalﬁbotplan( 201)o7-R.14P74p) - However,

However, this polyner pattern is hydrophobic, and

tthis garingiesupptiessitheinmenspecitdie @mOasSOrahi ORaef wABn it
adhesive protein. As a result, the problemarises
tisatexgalded othevatdnnorhe water-based solvent, the polymer

membrane peels off the substrate in a short time, or the
polymer membrane collapses because of craéks, etc. The

- same problem is true of the polymer composite which uses
a rhoto-crosslinking agent as described in the
aforementioned JapaneserPatent Application Laid-Open No.
09-127041.

On the other hand, a base material for cell
culture is used exposedrto a water-based solvent. A
known cell culture base maferial has a polymer pattern
carried on a base material, the polymer pattern
comprising a polymer precipitated by using, as templates,
water dropléts which have gathered on the surface of a
solution durlng evaporatlon of an organic solvent from a
solution of a hydrophoblc polymer in the organic solvent

under high humidity conditions (see Polymer Processing,



desired cells adhere to the polyner pattern, rendering
a precision culture inpossible. SUWARY OF THE

I NVENTI ON The present invention has been acconpli shed
inthe 1light of the above-nentioned problens. It is
an object of the invention to provide a pol ynmer
conposite which, even when used in a state exposed to
Watler S0, aNevat er{2based eal ventls)can Hmiditad N @ 5¢ apbeymer
structure for along term and which can be

Pedfte bl s ukspdrashobibasendattdnislcafwot cehbpraktutae
or as a naterlal for a biosensor. A first aspect of
PR SREsEht © | AIBAFPEACROPT &Y @%%ﬂf%epza%%nobj%@ta

i.S a on r co site conpr|5|ng ase naterlal and
5 e T bt Rbemp 4P ad Hih e e “digarther the
0 nhg at
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%h@kﬁiﬁ&ﬂﬂs@ﬁﬂ{@r@ﬁiﬁbos@&b@emater'based sol vent,
wherein the polynmer nmenbrane is a resin f|In1fornEd
by photo-crosslinking a photosensitive resin
. conposition consisting essentially of a water-soluble
pol ynmer, and duri iM% 0MkTRY BNVENKEON

phot osensitive resin conposition, sonme of
phot osensitive groups of the photosensitive resin 3

conposi tion are bound to am no. gr s fixed tq the . .,
surfaceEé i€ S5 3éﬁﬁﬁ%ﬁ?%ﬁn Qﬁ@ ggﬁntﬁSQQQﬂ 4h?qnln the
-1§ghE'@%jﬂﬁbtiﬁb$@5ﬁeﬁgigﬁbal f%ﬁﬁ§@pd 33PeGt 9f 4 t Foct
pol'ymer conposite of pres invention accordi

b@ the finwintaspecto i srocharast 9bll%ﬁﬂéxl dfpsihe which,

resin filmis formed by

even when used in a state exposed to water or a water-
based solvent, can maintain a stable structure for a long
term, énd which can be preferably used as a base material
for cell culture or as a material for a biosensor.

"A first aspect of the present invention for
attaining the above object is a polymer composite
comprising a base material and_a polymer membrane
provided on at least a part of the base material, the
polyﬁer membrane having at least hydrophilicity, the
polymer composite béing used in a state exposed to water
or a water-based solvent, wherein the polymer membrane is
a resin film formed by photo-crosslinking a
photosensitive resin composition consisting essentially
of a water-soluble polymer, and during crosslinking of

the photosensitive resin composition, some of

photosensitive groups of the photosensitive resin




exposing to light the entire surface of the
phot osensitive resin conposition coated on the base
material to crosslink the photosensitive resin
conposition. A third aspect of the polynmer conposite
of the present invention according to the first
aspect is characterized in that the resin filmis
proypcdeid lom tdee jpanhdofot heihaseyrmipey i fdx oy pat £REN
exposure and devel opnent of the photosensitive resin
coFsesia ivh thodiage onatheibadse Wwhigtnatialthe resbyefilm is
nexposed areas. A fourth aspect of the polyner '
%&ﬁ&iﬂQQE?ﬁetWﬁﬁepW%E%ﬁﬁa#nvention according to the
third agpect is, characterized in.that after the
ReRECTRER T T he PhoPBlEREr: Foabpsdihe of the

devel opnent,” tra

PP fo.t b terd [
P ek paned ar encTare iEng, r M BERIM AR Ty
pRby Rt OMRASi 1€ Bzt henepPresent finventd o aec@rgh ng
to the fourth aspect is characterized in that the
erpPee igroups lophhetlser éaceref sutrifackase maferial in

t he unexposed areas are renoved. A sixth aspect of the
PBPRBENEspos teedin t fempppésént icovdmd om ddvori fyg
to _any one of the first to fifth aspects is
BREPACEDr 150197 § WK { FRSpRBPSSERERTIE 4 Tk

§§5§§§E%F3%%is (a) a conposition containing a

S e polynmer having azido groups as the

phot osepsihis¥g Gl dH)t e COIPPRLE eaﬁgegﬁ@eﬂi@'}g the

wat er - sol ubl e phot'o- crosslinking agent ving azido
predpatad rivie t iphotpsensiihyetgr eUps £iakRd @spect is

wat er - sol ubl e pol ynmer havi ng :

characterized in that the resin film is provided on the
rart of the base material by pattern exposure and
development of the photosénsitive resin composition
coated on the base material to remove unexposed areas.

A fourth aspect of the polymer composite of the
present invention according to the third aspect is
characterized in that after the development, traces of
the photosensitive resin composition on the surface of
the base material in the unexposed areas are removed.

A fifth aspect of the polymer composite of the
present invention according to the fourth aspect is
characterized in that the amino groups on the surface of
the base material in the unexposed areas are removed.

A sixth aspect of the'polymer composite of the

present invention according to any one of the first to

fifth aspects 1s characterized in that the photosensitive



no photosensitive groups, or (c) a conposition
containing a water-sol uble polyner having azido
groups as the photosensitive groups, a water-soluble
pol ynmer having no photosensitive groups, and a
wat er - sol ubl e phot o-crosslinki ng agent havi ng azi do
groups as the photosensitive groups. A seventh aspect
ek stite qolpe®itcoapesite of the present invention
according to the sixth aspect is characterized in
t(hat t he plotroseinsidn veogtaipsnbawe wva textraudiublee ofolymer
the followng formula (1) or formula (2): C=C (1) N3
taging az4de ErowpswAer 6hR1 Phed oR & kv e epresent a
¥grogen atom a  sulfonic group, or a sulfonate
up. An GBI aspect b2 tRENPoPy et eomrdsite grhoto-
r.esent inventipn _accordi, to any one of the :
fL'lgr%sStSHtlglsklgle en?%nélsgaeg%rslgi §%¢ g’r. Fteti % et iﬁl? hat the
beloddanat 1 50! yEOLpLS ahal 8356010 JIIHAY. SELEELEH having
romthe group consisting of a phy3|olog|c£T ufter
86l whicahs en P11 €& Ngréaptai Bi-ng aqueous sol ution, a
DNA- cont ai ni ng aqueous 5 sol ution, an RNA-contai ni ng
dglieous asgbupicsn, t laos ugarta Cohhai ai Rgtagueelsble polymer
solution, a liquid culture nedium and a cel
 BAEPEFsiaFT- AN T PHPS adpetheoPhphe spalsyirtdrv & anpoir s e of
th resent. i nvention according to any one of the
FF?&FEP(S’S“@%%%O Bt 13V $PEhRPaBPENSER S I L Hat T T PePs .

Eghyge%aﬂgyn%%ﬁiﬁﬁéSpﬁogglgkésgﬁﬁ%@f%gfgaéé% having azido
I osensor; oOr a base
groups as the photosensitive groups.

& seventh aspect-of the polymer composite of the
present invention according to the sixth aspect is
characterized in that the photosensitive groups have a
structure of the fdllowing formula (1) or formula (2) :

N E-—-C\/H o N; g:o(
R? R2

@)

where R' and R? each represent a hydrogen atom, a
sulfonic group, or a sulfonate group.

An eighth aspect of the polymer composite of the
present invention according to any one of the first to
seventh aspects is characterized in that the water-based
solvent is at least one member selected from the group

consisting of a physiological buffer solution, a protein-

containing aqueous solution, a DNA-containing aqueous



material for cell culture. The present invention can
provi de a water-soluble polynmer conposite which is
stable for a long period of time when exposed to
wat er or a water-based solvent. This polyner
conposite can be preferably used as a gelling agent
or a surface nodifier by a water-soluble polyner
Wit Ioht i sn expecREd -tonte iusiedy whil<eo ®xpesedtt on W@I%hgar—
or a water-based solvent, concretely, a matrix for a
Kicgsenbtnor agupase matlartiia f or CefdicduttitereThesium, and
the‘$ %yner conposi te produces the effect of

+ utTHg="f6°the constructlon of a device in the
field of, life SC|enc$ the . environnental field.

BR EF DESGH BT BAGY RS VRS £ R LoPp? bt Bhe
lﬂi’i@%’eﬂ@”ﬂ@@n@ioﬂhgce &GN ﬂcnvﬁ‘{}{lvoorpe drg]efj H?hflrst to

advant ages t hereof, erence i s

bmdhﬂmfﬁbﬁEﬁﬁﬁlpﬁl@H&rb&ﬂ%ﬁﬂﬂéﬂﬁlﬂnkﬂﬁﬁhthéhﬁolymer
acconpanying drawings. FIG | A to 1F presents Views

Showiaml on bxaaphetolx theestiallus ol 4 NELQPOLYSBE, or a base
conposite after stability evaluation tests. FIG 2 is
@aﬁﬁQA@%ﬂﬁﬁanehh exaprke.of the state of culture

duri ng tern cell culture eval uation. DESCRI PTI ON OF

THE PRE |Jf\7E1\ﬂ%tir% PRBsBRPVitfFe®t iMrtaft3oluble

%HQQ§QH de a|I g t he nbodlnen S
g?ﬂé}t’" bel démg)seﬁe poiyhe 8 g) i% re%odﬁ‘ & hePHF e%%ﬁf"d of
kRventiR: SOIBEdseoayhase Bat ar hale ANG A DPI Y n ¢
menbrane provided on at |east a part

ratier ipallyrde pohydeitemeghr aaeplzr@\fle&&bqty leAsd as a
hydrophilicity, the polyner

gelling agent or a surface modifier by a water-soluble
polymer which is expected to be used while exposed to
water or a water-based solvent, concretely, a matrix for
a biosensor or a base material for cell culture. Thus,
the polymer composite produces the effect of contributing

to the construction of a device in the field of life

science or in the environmental field.
BRIEF DESCRIPTION OF THE DRAWINGS

For a more complete understanding of the present
invention and the advantages thereof, reference is now
made to the following descriptions in conjunction with
the accompanying drawings. |

FIG. 1A to IF presents views showing an example of

the status of the polymer composite after stability




conposite being used inastate exposed-to water or a

wat er - based sol vent. The pol yner nenbrane provi ded on

at least the part of the base material is a resin

film formed by photo-crosslinking a photosensitive

resin conposition consisting essentially of a

wat er-sol ubl e polynmer. During crosslinking of the

Pt bsehEPRi veskesi n- conposition, sone of

photosensitive groups of the photosensitive resin
conposi tii$hr ar e*botndi ¥ &hPHENIgrEsuEsdiuxkel ¢6 the state
syriface of the base material, whereby the resin film
i%S fT%ed" 1D TRE BdsBAkfEr el T bhoreseraippéon.
resin conposition used in the present inventionis a
conposi tion containing a water soluble polymer as a

MBI N CONPOIRSHRT EANEhINAYE NBE PHRESSRATI! IpM: 5 AHDSy 3
However, the photosensitive resin conposition may be
a conposition containing a water- sol uble pol ymer
havi ng photosensitive groups, or nay-be a 7

conposi Fhen e hi igventader widllublosr be described in
phot o-crossl i nki ng agent, nanmely, a conmpound having a
PRdeddeRa 1S Y e Tyr blup: cmBAd inendse cifoingd eopbdyner

havi ng phot.osensitive roup,. Alternatively, the
photose%@ﬁt?@gxmﬁﬁrFo %%gg?t$Sntﬁﬁypﬁgsﬁqﬁnﬁﬂﬁﬁﬁt%ﬁp
ORI A YAl EMqa S0k 1P € pal Ymer ,havin -
photosensitive groups, a wvater- gqu|%§ﬁ;h%ﬁ&ﬁa%%vPEGVlded
ba photesenSid iper OroHPshe aPdsa mARLS =0 Uﬁle@ polymer

phot o- crossl i nki ng agent. The content of " the

nanerasel svemolareleast phefeoahliy 120 oM, %1 FOT Pner

more preferably 85 wt.%or nore, based on the solids
EBRPERE tien e s ehsi 2| wbateskerposmpbdic ivarteNoor a
re%tri%tio i s inposed on the photosensitive

water—based solvent. The polymer membrane provided on at
least the part of the base material is a resin film
formed by photo-crosslinking a photosensitive resin
composition consisting essentially of a water-soluble
polymer. During crosslinking of the photosensitive resin
composition, some of photosensitive groups of the
photosensitive resin composition are bound to amino
groups fixed to the surface of the base material, whereby
the resin film is fixed to.the base material.

The photosensitive resin composition used in the
bresent invention is a composition containing a water-
soluble polymer as a main component; and having
photosensitive groups.- However, the photosensitive resin
composition may be a composition containihg a water-

- soluble polymer having photosensitive groups, or may-be a




groups contained in the photosensitive resin

conposition for formng the resin film The

phot osensitive groups may be publicly known

phot osensitive groups, but are particularly o
preferably photosensitive groups having azido groups.

The reason is that azido groups, which are
pirotrsehtiehyveongad namine graoups-46 kel & ophbeosuirbaee inking
of * the base material together form stable coval ent

BHRISE - UpBRSLY v adi &OPERUNG havigh a apbtamehhiisive group,

mai nt ai n %he_ Bgléger cogposite nmore stably. o
BArt icufArt Y preferspPy  YisE Sifotidkems tphetgeenpstive
' az, ve,the_structure represented b
{&%\egdlzgi‘ o?{gﬁeéen%%%&e?gf rrﬁf‘g ?%ft%e(lf)l.tl ife ot Il a d

Chhnpdmsi o ARPONAl &Nt oUW+ 1 dde £ af ﬁ%(ggter—

shows a divalent group. I'n either formula,

swllfudriad @I Puipr | Bat € RHEPERRES dij itS0AM gddumbi ch Miisr-

exenplified by an al kaline netal, such as sodi um or

petlagsiaimo Mfre phbévisgsnbi vaogloawm siayi e ¢ é@ss | Yand a

bound to the water- sol uble photo-crosslinking agent

YA HF 1R Wt @ rRReFaprEossdipiEng Giuandy. b&hsownhtent of
al kyl ene or via an am de

retq via cer such as
%E%HW%% ﬁﬁﬁ§i€$€ekﬂ%iﬁmSEHﬁﬁngﬁ@ﬁ%ﬁaQ%ﬁa70 wt.% or more,

PBOLORAMdn iy 108 D OQTBISKELEN BARLE o &5 4 fu.

wat er -'sol ubl e “polyner. Exanpl'eés’area
aegicatnt: Saporid | 51881 98en ki 0dYet r RO WM osition.

‘pyrrolidone, poly(neth)acryl am de-

di acet oNpnetls)tadrod iam dies copEbye®I on the photosensitive
pol y- N-vi nyl formam de, and pol y-N-vi nyl acet am de. O

FRese SpAyYREiiepol yvihy| phatesaneisdpenirfesdat i@mposition
rodyct can be used preferably. The degree of

ESFy#@FF%’t@i &ﬁlearfbe’iﬁ% bHedPee Ute Rapbpseneativn efoups

ﬁg9 B%'%ﬂﬂﬁ@of?“ﬂ&%ﬁhSSQQP&EL%QEEQQe groups, but are
particularly preferably photosensitive groups having
azido groups. The reason is that azido groups, which are
photosensitive, and amino groups fixed to the surface of
the base material tégether form stable covalent bonds
upon irradiation with light, and can thus maintain the
polymer composite more étably.

Particularly preferably, the photosensitive groups
having azido groups have the structure represented byithe
aforementioned formula (1) or (2). The formula {l) shows
a monovalent group, and the formula (2) shows a divalent
group. In either formula, the sulfonate group is
represented by -S503;M, in which M is exemplified by an

alkaline metal, such as sodium or potassium. The



product are not limited, but that having an average

degree of polynerization of 200 to 5000 and a degree

of saponification of 60 to 100% can be used

preferably. If the average degree of polynerization

is lower than 200, it is difficult to obtain

sufficient sensitivity. If the average degree of

padlotimes ¢zt £ bnei grbugheryt ban GOt I Nebowh8CO8I M eOfiatar—
t he photosensitive resin conposition is so high that
FeoruRloat et propessiléskiand agsrdoour . tA theweaedr-soluble

c%ggentration for decreasin%&the vi scosity poses

FFRTEU 1P T Mdht BFnPRYRENENGESE t e & b | Hiee EE cRAebsas
ee onification of |ess than 60% nakes it

%%ﬁ#%gﬂ? %% %%%a?ﬁ gﬁ%??cggﬁﬁ”water-solubility and

wat er ~@3bﬁﬂy¥§m§iﬁﬁbwgbcggﬁéhgnkh%owa&.E{?%é%%é%nsitive

pol ymer having photosensitive groups, it

recdmrengald €itfon exanpkeusfdt Qs 83 13 CONPOUNGL 1 o

havi ng a photosensitive group (a photosensitive group
griltyyned t h Etdaepiatserarsol aihp @1 pol yper acExanel espdhifieation
conpound havi ng a ghotosengitive group for
PREFAGETCi WP el bt BEERe1 L floaegr Dwp vi (mted v mpt @nide-
ol.ubl e pol r_are photosensitive group units
a8&F &8 “I%tr@aap%ﬁéjsg“ £ eAPPRIFFCCat iRSH Y2l OV EpBhf Nomamide,
35,2924 % vy 1 (SHE - ‘ -
%9 4P§§%é§bm§§¥%%§é§%Tﬁd?dhﬁ§rﬁ&?%ﬁtfoyﬁgrs’ polyvinyl
RberykeashM :3H MO 145005 25 gRa erginafs
referredS ?ro@ﬂals " phot osg%si tive gg)&p%%nél%fw,p%%%@(]%y‘
dbeddpheryl i qpdrenoytani o) 2M(4héldegree of

di met hoxybut yl ) - 3~( 3- pyri dyl ) prop- 2- enam de) :
PRABPEILAAFLE&L oy efferile] nolysifiphotosensiet isapordmiaiigion
BrbuuddaFel Fo P SRSy et (L Ty Y B )
degree of polymerization .of 200 to 5000 and a degree of
saponification of 60 tc 100% can be used preferably. If
the average degree of polymerization is lower than 200,
it is difficult to obtain sufficient sensitivity. If the
average degree of polymerization is higher than 5000, the
viscosity of the photosensitive resin composition is so
high that poor coating properties tend to occur. A
lowered concentration for decreasing the.viscosity poses
difficulty in obtaining the desired coating thickness. A
degree of sapenification of less than 60% makes it
difficult to obtain sufficient water-solubility and water
developability.

: To obtain the water-soluble polymer having

photosensitive groups, it is recommendable, for example,




2-[ (3-pyridyl)carbonyl am nol prop- 2- enani de)

(hereinafter referred to as "photosensitive conpound

3ff), and photosensitive group units described in

Japanese Patent No. 3163036, such as

3- (2-di met hoxybutyl)-(4- azi dobenzylidene-2 sul fonic

aci d sodi un)rhodani ne (hereinafter referred to as
‘tphatcasensd t&yRp60AROHAG 14k b At ckdsitive group (a

di met hoxyet hyl ) - (4- azi dobenzyl i dene-2- sulfoniC acid
sbditggensiodane nerolhe undnpouwnids: ithe JapaseseobPabert polymer.
Appl i cation Laid-Qpen No. 2003-292477 and Japanese

Paeaml 9€No.0B1639360mpeundedavding y ashatesisnsitive group
materials, and are not intended to be used under
ORI IR W iges et € oPRATEF 2818 14 Wit S B3 ek 80| Ylnt water-
f.or | Qn eriod of -titnme. The water-sol ubl e, .
shaesls SRR nir8grhe T PEeRSE 109 9 A, e g pEibed
any sepa i chh bas, 2 RPPL 9seRS LN Y8 5 A NOWSYE&Es_292477

one having an azido group as a .photosensitive group,

. aac@eggﬂjuxh4ﬁxa@bph§n9n¢taLWQQ4rJaymé%ﬁﬁﬁgﬁht§bﬁ£§—

can be naned 4, 4'-di azi dostil bene- 2,2'-disulfonic
Rbrdyllrerdiaoraf tanineferopd2tenasidephotieasensid fver referred
compound 5"), 4,4'-

8Paitd oreyPAet et bpheponenposolf éfilc &ci @ &4 -

di azi dosti | .bene-a-carboxylic acid, and al kal i ne net al
831-CSP iR af TECRhamoPgantc Gritie salts of

; c O . it . |
e A O e L L L 0L e BRI o RS efpepmarter

tBecrRRet asens e, £65ERs SOMPASELEPB LY B0t | iddd ed. (4_
as long as it can dissolve the conponents contal ned
‘anitb@henyl) -N~(4,4’-dimethoxybutyl) -
2—-[(3-pyridyl)carbonylaminolprop-2-enamide) (hereinafter
referred to as “photosensitive compound 37y, and
photosenéitive group units described in Japanese Patent
No. 3163036, such as 3-(2-dimethoxybutyl)- (4~
azidobenzylidene-2-

sulfonic acid sodium)rhodanine (hereinafter referred to
as “photosensitive compound 47), and 3-(2-
dimethoxyethyl) - (4-azidobenzylidene-2-

sulfonic acid sodium)rhodanine. The compounds in
Japanese Patent Application Laid-Open No. 2003-292477 and
Japanese Patent No. 3163036 are used mainly as resist
materials, and are not intended to be used under
conditions exposed to water or a water-based solvent for

a long period of time.

The water-soluble photo-crosslinking agent is not

10



conposition. Water or a m xed solution of water and an
organi ¢ sol vent conpatible with water can be used.
Nonrestrictive exanples of the organic sol vent
conpatible wth water are ketones such as acetone,

| ower al cohols such as nethanol, acetonitrile, and
tetrahydrofuran. The concentration of the solids is

pthetad| yabd wiaydtor dﬁ#ﬁbnéMWED&ﬁrhaadg|bh%%%ggﬁgi ive
anounts do not inpair the photocurability of the
phot'éBensieWeecresbne benpasi tmmniedo beradgedst e t he
phot osensitive resin conposition. For exanple, it is
%F%?%n?btéﬂﬁ & py$r-arfce s eeetked yabhhen ussngrefferred.
ner.co OS|§e of th resent i nvention for

app i SEETBN -t 0 "EEASOFED S d stich adigriigessilbene-

OX| uc, 0globulin-G (190,
ERESne SRE R SR3OSO 10a 0L S

P SEEEHRE i dese éémm%n*aa%e )rrat@ual on whl ch the
resin filmformed by photo-criosslinking of the

phetisbrisét i ¥ Batesbphetomeesi-tdwint 451 Providedy  peeds

to have anmino groups on the surface. The ami no groups
@rl@g@rﬁtos)tnllhensuaﬁaeeb@ﬁcylmne dipise, i @réakadifeNfbtal
|imted, if they can exist stably. As the method of
lﬁgﬁ%qrﬁFQﬁﬁhﬁmg?ééﬁé t 82Fhe raafrifaceniie thel basef them.

t I e to use a ublicly known
et hod. Thg P BTSSR Y b oB8S T R SERD Sarivdhima A RAEsEabLy

an AGANG Daser al MOSPHRLE, SUAT 369, 60alIN0 WL N a

pol ymer naterial having an am no gioup, fodi Fi%at i on
ph ottos s iftaicee of e § he B@ﬁ@ogakgbhmléMﬁdEEﬁlﬁ§$§@ceas long

nodi fier, or the use of the base materi al
PEsElt deas cHirs i ne gheupoarposed satc drite isidd ace. tbe
composition; Water or a mixed solution of water and an
organic solwvent compatible with water can be used.
Nonrestrictive examples of the organic solvent compatible
" with water are ketones such as acetone, lower alcohols
such as methanol, acetonitrile, and tetrahydrofuran. The'
concentration of the solids is preferably 10 wt.% or less.
Mo;eoﬁer, additives whose amounts do not impair
the photocurability of the photosensitive resin
composition may be added to the ﬁhotosensitive resin
compositibn. For example, it is possible to add
substances necessary when using the polymer composite of
the present invention for application to sensors, enzymes
such as glucose oxidase, antibodies such as
immunoglobulin—G (IgG),lDNA and RNA used as probes,

proteins, and polysaccharides.
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material for inparting am no groups to the surface of

the base material is not |imted, but preferably

poly-L- lysine can be used. The shape of and the

material for the base material are not |imted.

Exanpl es of the material for the base material are,

but not limted to, glass, thernoplastic resins,

t her noséthid fgpgesiasersali con, whdicanant s 2 Sfi8Rdformed
ceram cs. The shape of the base material includes,

o RbQiffpr @roas piakéntord tepipdicetosorsinivh aestnved
surface, a fibrous form a formhaving a m croporous

SO G1 9t Bir BYO%L e8P | P&Rfist dromhatRl @mirebgrarps on
Q%rmsg¥g %hes%jforns are not limtative. Preferably
gl ass ¢an be' used au the ARYBPPaPre5RG Tt K& ﬁﬂ%ﬂ%#*%@ﬁ? of

2R e useth@s-ihe shapgo+ Thip :Lt%cpegl br :l—fee\fg‘%?yafiﬁlﬁﬁ

materi al and such a shape can be use

prrepdiyi g Az Rfd efdt1sdd UsE Uirﬁ?wl’;%aha}nﬁ%oa'gdrdﬁpsa to the
mask. The pol yner conposite of the present inventian

sarfave obt dimedodye thetsreplof ieodls AP ddible to use a
phot osensi tive resin conmposition on the base
HﬁPéH9£Yt&?QWﬂrW%ﬁ%@@tlﬁgchoﬁSt@éaﬁmﬁ(nﬁnmaasxmg in

re3|n cog£o§ﬂﬁﬁ the step of exposing to light the
?ﬁuﬂ%s%ﬁg?FFerﬁé§lﬁtm&ﬁﬁhﬁﬁQACﬁﬂtﬁace

d d, the st f
%g?@é AL ST R cl  E vhe
ﬂ@MQ'fQ@%rtltcﬁl far mige POLYPRE.NERDEARE L, The ﬂaﬁ:‘e%nﬁsw%t.h a

t he photosensitive resin conposition coate
bas€anet ewiddlfiiesr nair | tid tede off thBephRicckiness al1 ows: cn

coat.i ng. However, the preferred

itself has an amino group eXposed at the surface. The
material for imparting amino groups to the surface of +the
base material is-nof limited, but preferably poly-L-
lysine can be used.

The shape of and the material for the base
material are not limited. Examples of the material for
the base material are, but not limited to, glass,
thermoplastic resins, thermosetting resins, éilicon,
diamond, metals, and ceramics. The shape of the base
material includes, for example, a plate form, a plate
form with a curved surface, a fibrous form, a form having
a microporous surface structure, a capilléry form, and a
tubular form, buf these forms are not limitative.
Preferably, glass can be used as the material, and the

plate form can be used as the shape. This is because

such a material gnd such a shape cén be used preferably
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coating thickness is 5 nmto 5 gm I|f the coating
thickness is less than 5 nm it is difficult to nmake
sure that the coating is uniform I|f the coating

thi ckness exceeds 5 ~pm it is necessary to increase
the viscosity of the photosensitive resin solution
used, thus tending to pose the process problem of

det piepating eogbitngrproapardiese Mitenghhehe aid of a
phot osensitive resin conposition is coated on the

Bes¥ material, the resulting coating may be
heat-treated, if desired. The heat-treatnment is

opt i onalthe @l ¥Bes Aevrpaadier € fpdhtd AAeFebnthvéohson can
hg ver tg% heat-treatnment is performed for

[y, . :
S RET 55 RBGr $TAP S0 55 TS00C, Ui cPer BRF§ToLSRve

%égﬂﬂné§h§§ﬁ}£iEHUEnaEh%Sb%%éU%§¥%ﬁ%g@ Pgtkéf?oﬁ coating

surface of e photosensitive resin conposli

eaRlRtk Qfhd hes bAs e tHBberleal nimablif £XPased t0e Light of
or a desired pattern portion of the photosensitive

regias ioonposi Lightmajebecexpesed f acld PHotdPORsitive resin
pattern exposure, the unexposed areas are renoved by
FESP Bdposeit et deferopaent L ywieer elgmkar oot y rerd cohpogetered,
h vinqian arbitrary patterned form can be obtained.

FtIRrht RXpoSUFRiNExPEYELONETY gHithejaer or a water-

r.f h,a pask. The_mask for fornmng an
%%ﬁ%ﬁlﬁ%%%égﬁggnt%aggﬁg & HEIREA MR Hesi r ed
~ patternggut t S o) f.. “the .

desiredTpatEggﬁﬁugﬂggﬁggkg%%yﬂggﬁggggSﬁggbﬁuéﬁﬁ?ﬁbt i f
thepopfiatioaensidty@ 6€SthAel otk a-neGatdlved YRS 11Riteq,

site to be cured is«~transparent to light. The mask is
_éﬁeﬁ@ﬁambﬁckness allows coating. However, the preferred
coating thickness is 5 nm to 5 Um. If the coating
thickness is less than 5 nm, it is difficult to make sure
that the coating is uniform. VIf the coating thickness
exceeds 5 Mm, it is nebessary to increase the viscosity
of the photosensitive resin solution used, thus tending
to pose the process problem of deteriorating coating
‘broperties.

After the photosensitive resin composition is
coated on the base material, the resulting coating may be
heat-treated, if desired. The heat-treatment is optional,
and does not require particular conditions. Usually,
however, the heat-treatment is performed for 1 minute to
10 hours at 30 to 150°C, preferably, for 3 minutes to 1

hour at 35 to 120°C.

The entire surface of the photosensitive resin
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of a type which m nimzes passage of |ight used during
exposure. The light source for exposure is not

limted, if it can photosensitize the photosensitive

group used. For exanple, X-rays, electron rays, an

excimer laser (F2, ArF, or KrF laser), and a high

pressure nmercury |lanp can be used as the |ight
soUReEs L konhesatkidghh thwr tesse ana veweh erighh Bet Bxdosed to
hi gh photosensitization efficiency can be used as

delﬁff*ed °The @xpbsaferefidegy cartiomsetf @se photosensitive

%%pﬂggrlate ‘i n,accordance with the structure of the
IS endTR T v §PBuB2dndet REPaTEy-Of L Rt | i giron pattern

| t.h 0.
S P RS AAG b Se
f
b&ﬁdﬁ%ﬁ%ﬁﬂéﬁglgﬁﬁgﬁﬂ WHEI%Bge%nyqyiﬁ%g 8&% %elaav1ng

light, it is permssib 0 carr

heatsing, t ot qy\@ﬂt@yné\as BbRe Wahh peatgyta sHhey .heat -
treatnment is optional, and does not require any

parti cuFamr @mﬁﬂGHHNExpdﬁmm&lyexhomﬁyertotmadﬂﬁnmay be
treatment is perfornmed for 1 mnute to 10 hours at 30
Srf%@e%rié?%?%llya haek3 nMfhetesskoferhormdng3mt o
rthernmore, after the physical properties of

Pﬁg gﬁﬁufaQﬁeﬁm %%o?%s@n@??ﬁv@aﬁé§Q1Pﬁﬁnﬂﬁﬁ%#%@
ﬁ%%t%%ngﬁﬂf %t pagl!‘ dg %géé ?ﬁ%ggﬁgl 8%)( eatcliensglred

I's heate de'site
peateirheat BBt mixSk 9%5'Qﬁwdeéﬁﬁhﬁ@e§ugﬁttBEQU|%ethe

particul ar conditions Usual I 'y, however
bbatotseeatitente irsegiet fos nefl dofhedatMyBUL P K NUN S to

at 30 to 150C, preferably, for 3 mnutes to 1 hour at

Bg pyregods transparent to light. The mask is preferably
of a type which minimizes passage of light used during
exposure,

The light source for exposure is not limited, if
it can photosensitize the photosensitive group used. For
example, X-rays, electron rays, an excimer laser {(F., ArF,
or Kr¥ laser}, and a high pressure mercury lamp can be
used as the light sourée. Of these light sources; a
wavelength with a high photosensitization efficiency can
be used as desired. The exXposure energy can be set, as
appropriate, in accordance with the structure of the
photosensitive group and the energy of the light source
used. Usually, the exposure energy is 0.1 mJd/cm? to 10
J/cm?, preferably 1 mJ/cm2 to 1 J/cm?.

In the case of exposure of the entlre surface to

light, it is: perm1551ble if desired, to carry out
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The devel oper for developnment is not limted, if it
gives a sufficient difference in solvency between the
unexposed areas and the exposed areas. Water or a
m xed solution of water and an organi c sol vent
conpatible wwth water can be used as the sol vent
whi ch can di ssolve the unexposed areas of the
hatearirgp] ubb BLpekimek. whemiest ficth Wea eXAamplese ofcfhe
organi c solvent conpatible wth water are. ketones
srchh taenacet vneptioned ,akochdees such msqguet&annt,
acetonitrile, and tetrahydrofuran. If any of these
POLFEE a% (RRALLACBELi sVaBRSLY  phrrever withouteat-
Qde%glo_gd.r%%iogs cag ge prepared preferably. The
SVEIOPEr muy Pet BOhIREd 84! dt Mo e des ki beduaposs, 30 to
ohts entratiop is.not limted, -as |ong as _the o
gg%c%htP%%&%ﬁﬁ?%%mogﬁﬁ ?om&ﬁﬁﬁﬁﬁm§Qh€ hifgkpsded> to 120°C.
aueaserndrd hes geyel pRer pi 11X | e ;
and 15 nethanoléﬁthe cgngg%fﬁggpogqb ﬁ#gj%gfﬂén%ﬁécéﬂatlng
bakehanyphotad aend £65vEhass100 cing%s ithe rewel apiBibed by
can be performed by dipping in the devel oper the
BR$SEsd materdwe t othe erpated, cormtdoat iing hddiged if
8eve|oper on the exposed material to be treated, or
Brayichy i ddven dpeyeboredt heTerpbsad -—traeeaitingntt d e
3?%@5%%1 Adtg{(fattern forna&ion by devel opnent, a
r a

REPAG st 8 £UTSi gt sTERT L Efc Par B ddandidhires -

086833 Y ndwrddle case Q%%£Dﬁreékh%5%eisp%é@ﬁﬂ;med for 1

corrpos! t_e, Qven after t P ot Qsens! tirveres
BOAN@SI kbon d hdlie ANexpossdi8peas |5 FEMued by . 5
on

devel opnent, the photosensitive resinh conposi
mgbhnnespondi g Homsemerad to 120°C.

The developer for development is not limited, if
it gives a sufficient difference in solvency between the
unexposed areas and the exposed areas. Water or a mixed
solution of water and an organic solvent compatible with
water can be used as the solvent which can dissolve the
ﬁnexposed areas of the water-soluble polymer.
Nonrestrictive examples of the organic solvent compatible
with water are ketones such as acetone, lower alcohols
such as methanol, acetonitrile, and tetrahydrofuran. If
any of these solvents is used, a satisfactory pattern
without undeveloped regions can be prepared preferably.
The developer may be a mixed solution as described above,
and its concentration is not limited, as long as the

concentration is enough to dissolve the unexposed areas.

If the developer is a mixed solution of water and
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nol ecul ar | ayers may remain on the base material as a

result of physical adsorption. Thus, traces of the

phot osensitive resin conposition renmaining in the
unexposed areas after devel opnent, nanmely, an

extrenely thin |ayer of the photosensitive resin

conposition, can be renoved, where necessary,

vineteafivér tthe polnomertrcohpossfettanmbehused. cERe take any
met hod of renobving the remaining |layer is not

|Y#i ¥edlepat themi AP byt rradi ation with pl asma, _
chem cal __etchin etc. can be naned as nonrestrictive
exanples?h%sﬂ?ﬁgl89m8?§g€ﬁﬁﬂgﬁnﬁﬁrﬁqrm®@rbYc@iapingadn the

) bly used. By, removing the traces of the
B@E%‘%’%ﬁéﬁé?t Fie PabPs s g‘%]ﬁ%n,t? nfPubhEasedt ORecoating
phod f b Sich C | L . exgl uded. ‘The

o oot EEE RO Shst oomani 1] a FEN A £8nBsereranes; o

st anleng f Ohe 8Bl PN IDHIRS Sd 6 089 182 PEQE SN ¢ 1,

adsorption and the suppression of cell adhesion. I.n
dsiertede poftyemerpeotposi fermabtianned ideddiogresent 5
invention, as a precision cell culture base materi al

frors Y t ¥ AP eut t G intos teranste; . idan sbemegédsdr ywhere

Eﬂgttgell adhesi on does not occur on the polyner
FEDIHTE.Y but cell adhesion takes place at the site

wher e t se erjal,. . is _exposed to the outside, .
nanmel y, 't 3§§?fgﬁ%%régs%%%dPﬁBgeFBEtho&ﬁﬂﬁﬁxﬁgppos1te,

akeas.a i MSend ShEUSLHEES 1 fored Jy %rg?@éjyg{% %Pthe

conposite of the present invention as a base nhate

furexgeided e, i s heerbora, biyt dieenofpef erged  for
t he suppressions of adsorption and adhesion to occur

Vet dsertiet irexposed apwrssattien  develcapmandi vhi €0 several
requi re cell adhesion. Thus, the remaining traces of

e ecular layers may remain on the base materizl as a
result of physical adsorption. Thus, traces of the
photosensitive resin composition remaining in the
unexposed areas after development, namely, an eXtremely
thin layer of the photosensitive resin‘composition, can
be removed, where neéessary, whereafter the polymer
composite can be used. The method of removing the
remaining layer is not limited, but ashing by irradiation
with plasma, chemical etching, etc. can be named as
nonrestrictive examples. Ashing by oxygen plasma, in
particular, can be preferably used. By removing the
traces of the photosensitive resin composition,
influences of the photosensitive resin composition can be

excluded. The influences of the photosensitive resin

- composition include, for example, the suppression of
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phot osensitive resin conposition should preferably be
renoved. Not only the traces of the photosensitive

resin conposition in the unexposed areas, but also

the amino groups on the surface of the base material

i n the unexposed areas can be renoved, whereafter the

so treated polyner conposite of the present invention
dair beiysedsorPhe omempvalthaf duep wad NiDoQr 68P8e0N LB esion .
surface of the base material can be perforned by the
SHhE" Fret Bobl §sPPANTC T SOMPeE irtennvald tainedeinr abes pakesent
t.he phot osensitive resin conpagsition. Cell adhesion

h
to tHe sTte BF BuPREFYS 1ekpssirle BiltHes basee nmeéprdnl for
ndi t nexpased .areas (areas unexposed
GRS I0uL0 L By USRNSSR LB TR MR s
faatted it dydsopbebLekhy b ﬁﬁéwﬂql md P Eéﬁg,ogut cell
pol yner nenbrane

outward exposure than in the 17

pradsEnitori N4 kbes SPI 808NditNg$ <Ofs ithe wHERXPASEth 2L 835 aterial
and the stronger hydrophobicity causes the adsorption

65 @¥rafrdive photeihssdeh asnfeillyr,ongnt istte WbehebPonding
turn triggers cell adhesion. Hence, the ami no groups

& e ditsResof tRe2baseTPateri al stubicthrar €ormed by the
ationi c groups,, are.repoved, whereby it becones '
%%% Mhite gt%momgifpb? e3§ thﬁ)sB%?PP& BRYISSG iR Feaxthons

fue LQq Jhher, A ti variqus _protei,ns .under_an

el ectrost at] cdé%?eégg}:?%ﬁ{ %Pgtrﬁé‘coé‘ﬂ&'orlgi i'oh it defgEerred

Havi RG A suROadd ¥ Ys CHAr 9840 sHLE BaC ankd UL 1o occur
wat er-sol uble polynmer is renoved, and the amno ,

greopdnorthtcheirsanfaced oiréhe hEsermakekildlpment which
especially, poly-L-lysine is allowed to remain, then
ngp§r§o§§qg(@ hreoinmi n Thwel Ithe remaining traces of the

photosensitive resin composition should preferably be
removed,

ﬁot only the traces of the photosensitive resin
composition in the unexposed areas, bﬁt also the amino
groups on the surface of the base material in the
unexposed areas can be removed, whereafter the so treated
polymer composite of the present invention can be used.
The removal of the amino groups on the surface of the
base material can be performed by the same method as that
for the removal of the traces of the photosensitive fesin
composition. Cell adhesion to the site of outward
exposuré of the base material, corresponding to the
unexposed areas (areas unexposed to light), is Presumed
to be mainly induced by the fact that hydropﬁobicity is

stronger in the site of outward exposure than in the
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culture base material which can inpart specific

stimuli to particular cells on account of the
poly-L-l1ysine having the am no group. The pol yner
conposite of the present invention can be used

preferably, with its structure being maintai ned

stably for a long period of tinme, for exanple, for a

3l ymer noesbrahiel @riseieng exposes $OrwahREiAgsA0f the

wat er - based solvent. The principle, on which the
pOISFRPS@BnpESPte 2@sh the mtaiondes syduophobistabl yauses
ft%r a (%ong geri od of time during exposure to water or’

a Wat 272 HABEYCBoPYeR?, 2adReS it Beehe&nuerght e, fibronectin,
However; it r med that. sgnme of the am no groups
presentl%nbfljﬁé gﬁ?%ﬁgésofcet ead%hessel%terqed}?ean Yoppino
Qfr dulies POt ORENSLLEYEILEURS e RY; 101 h -

photJot;%ensi tive resin conpositi %ﬁ}ae%eﬁ e%%%rhafthgﬁ%ggl are
roeatcitd i Wiesub & | adi-at edmwivieh | iditnedPr 4 NG Aot '
coval ent bond. For exanple, when ther eyoi s used tﬁsé possible
Fleotpaamst £ § veon epéni€drposiotliogn caant:ad 44 H1o PO J¥ENYH the .
acet at e saponi fication product incorporating azido
GEFP LY thE PhbEBdenBIreited ngr omssr tdre @lzé dor g dapsc
iin.the .polyvinyl acetate saponification product are

CEAST ecrtg I}/‘t Chethosti§oLBhdGRed ff Gelds having a

REARSLIVIK NARALLL AN YRR T Tl gy on Wt bl gnt o
However, sone o('II e>azir d6° " gr otip@™ My TE6v HR&HEF Hivkd ©
b@ltyhjéISLi@c Qcén&fecﬁpeaﬁ’ésghewghgﬁ!oalgr%tuéﬁa% the .surface
| ocati ons, thereby I ncreasing resistanc to peeﬁl ng

die the Wwetsd mgp it ie WAt €speeikheywapenyhasad s sl vent .
Act ual Ié% when the pol ymer conposite was simlarly
prépaeed ton new vaset et ek tak shavksgbie am R®taQMOWPScell
on.the surface, dipping of the polynmer conposite
cul%ure %ase mategﬁglgwhich cag i%part sg%cific stimuli
to particular cells on account of the poly-L-lysine
having the amino group.

The polymer éomposite of the present invention can
be used bpreferably, with its structure being maintained
stably for a long period of time, for example, for a day
Or more, while being exposed to water or a water—-based
solvent. The principle, on which the polymer composite
can maintain its structure stably for a long peridd of
time during exposure to water or a water-based solvent,
has not been elucidated. However, it is presumed that
some of the amino groups present dn the suxface of the
base material, and some of the photosensitive groups

present in the photosensitive resin composition undergo a

chemical reaction when irradiated with light, forming a
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in water for only a day caused nmarked peeling of the

pol ynmer mnenbrane on the base material. This is proof

of the above presunption. The water-based solvent is

not limted, if it is a solution containing water.

Its nonrestrictive exanples include m xtures of water

and organi c solvents conpatible wth water, e.g.,

KRN sukPnas ater opranbbwer whkoohdlese sischisisd the
thanol ,- acetonitrile, and tetrahydrofuran; buffer

g&%ﬁ?%ﬁﬁ?%Eﬁﬁeageéﬁnaﬁﬁé@@§%&ﬂQRiQﬁP%ﬁlQQNGSBDmBViHYl

rihydrogenbi s(oxal ate), an aquequs solution of
%gékégﬁﬁﬁg 3%%06%% At aPﬁP&daiw%ﬂﬁﬁﬁﬂﬁf%&ﬁ%ﬁi%ﬁléﬁ groups

t a3Si j h te and disodium .- .
ﬁ?ﬁ?ﬁ%ﬁﬁgﬁ%@%ﬁ%ﬁ%?ggﬂe gggg g gbﬁﬂﬁ%ﬁé%ﬁg%%ﬁ?ﬁn%n the
pellialiafyl e cafsl@ns agdR9YS caRQloM AN RS UM hsidered

hydr ogencar bonat e and sodi um carbonate; aqueous

$ol e onss ofy | onganed dnd ar ganise 11%1Sald SseS8€oASupon
sodi um chl ori de, potassium chloride, ammonium
eRFECiide L o di Liph bt beh tle, ovassrunebmenbde thandizido
amoni um brom de; agueous sol uti ons of nonionic

J0PPRCe "o tG VR Leeht ¥, PEDEh tes Tl pewyetsy et ket Kyhse
s | hyl . al kyl phenol et her, , .
BRSPS DL S0 Bh 1L BRE0el P res e onc

€5t Bec 1Ry QLY L0E: 3 SO Ri LN eghery and fatt
acig ﬁonoé?yceride; %ﬁﬁ%@gsgiég|ﬁ i%%s%%fqnﬁﬂW?ter Hased

sulfane .acht@adgent SsheslGhh dlSy SO LM cgﬂnﬁég € eSQdisum
dodecyl sulfate, sodium dodecyl benzenesul fonat e,

eholilerdyi dredesedhol i thachadse nhenedeaxyekalhc aCidnino
| auryl am ne acetate, quaternary anmmonium salt,
PROPYE- PRalRf felr & 461 betpphed afdthEkpblymer composite

B DORELY ROLCUN POy A 89URRR 3 pEb1 1Y O the
polymer membrane on the base material. This is proof of
the above presumption. 7

The water-hased solvent is not limited, if it is a
solution containing water. Its nonrestrictive examples
includg mixtures of water and organic solvents compatible
with water, e.g., ketones such as acetone, lower alcohols
such as methanol, acetonitrile, and teﬁrahydrofuran;
buffer solutions such as an aqueous solution of potassium
trihydrogenbis (oxalate), an aqueous solution of potassium
. hydrogenphthalate, an aqueous solution of potassium
dihyqrogenphosphate and disodium hydrogenphosphate, an
aqueous solution of sodium tetraborate, and an agueous

solution of sodium hydrogendarbonate and sodium

carbonate; agueous solutions of inorganic and organic
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i ncl udi ng nonosacchari des, oligosaccharides, and

pol ysacchari des, such as allose, altrose, glucose,

mannose, gul ose, idose, gal actose, tal ose, ribose,

ar abi nose, xyl ose, |yxose, erythrose, threose,

psi cose, fructose, sorbose, tagatose, fucose, deoxy
sugars, am nosugars, uronic acid, sulfur sugars,

aladitt=o) Suaycé$tdelum0&®ldﬂﬁw&hqﬁyﬁwgﬁiﬁm bhabucase,
starch, heparin, and heparan sul fate; aqueous _
S8ar o @ﬁl@m@e» ns odaqome busmsiclalt i mnsa of iDNAbandide, and
RNA, liquid culture nedia; and m xtures of these. The
FEFS éﬂro%bqi%enﬁqﬁﬁQU(?oﬁPé%mt%c@%nWhiléh aneface
nof, . .dj ssol ved but. disp eried in water or th

TaTdr D RIS E1 VEATE RoRPIICHYE I Bart BEL of thaEn
BUBSLAES &1 60 1 DLOL Bnefilih A%l Ao {08 LPLA <

partlcles su as go nanoparti

m@&baﬂyﬁiééE&kaSS@QEY%EMr%B%O%QyQE%@%éﬁujﬂ@@féxyethylene

particles, animal cells, plant cells m croorgant s

. ebrbsesn oromied tees ohdt fesey Eha d efpei@lyE&r 8lic; agueous
whi ch the polyner conposite according to the present
ERv&FHoe® el berusedur§anet acltitviet edrerass | ongelmsast sodium
does not nmeke the resultin structure unstabl e.

GevEr, ﬁﬂQﬁ%ﬁfﬂﬁ@e%Y%eﬁﬁg?éF&neS@ﬂiwwto 80C can be

: f b t f 10
e e R B oS TERBM st e T T Sl e s acia,
WaLaL JRY: WwRardil . f{eeze lgukgﬁgﬁan%h%cé¥§¥%lI%ﬁ%ter?ary

t he pol ymer conposite. enperature in

8@&@n1bﬁ€s@h&103@5@&§1”@~9£9H9§e0ra@ﬂ?ﬁ%et%r9§%l'Jﬁﬂrghkyl
agent bound to the water-soluble polymer my

duéorpededx varith hlevomeu Lbabé ¢ tqueetial Bdlhe iIHUG O Lugars
including monosaccharides, oligosaccharides,land
polysaccharides, such as allose, altrose, glucose,
mannose, gulose, idose, galactose, talose, ribose,
arabinose, xylose, lyxose, erythrose, threose; psicose,
fructose, sorbose, tagatose, fucose, deoxy sugars,
aminosugars, urcnic acid, sulfur sugars, alditol,
cyclitol, ulose, branched sugars, D-glucose, starch,
heparin, and heparan sulfate; aqueous solutions of
proteins; aqueous solutions of DNA and RNA; liquid
culture media; and mixtures of these. The wafer—based
solvent may contain substances which are not dissolved,
but dispersed in water.or the water-based solvent.
Nonrestrictive examples of such substances are minerals
such as clay, fine metal particles such as gold

nanoparticles, fine polymer particles such as polystyrene
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The pol ynmer conposite can maintain its structure

stably for a long period of tinme even when used during
exposure to water or the water-based sol vent.

Normal |y, .a structure of such a polyner conposite is

di ssol ved or destroyed in a day or so, and thus its
long-termstability in water has to be inproved by
iPRFASI BRdof adexs peditdiclstep. anntvat deagleo phenpr esdrits,
i nvention, on the .other hand, a golyner conposite
HavT hgPsPaBr Pty Vo Wt Larlmbetebeai Aédthgsa -
relativ siLpl t.hod _i_ nvol.vin the use of a base
mat er i alef%%vjlc%gpgrrngﬁgrger Sﬁpg"%&ﬁ:l’t %@e SHR#J%E%]: FHggos1ite

tiEb&%ﬁYHErtSOQH%S5E%§¥H¥”fHJEh{fb$h?%npﬂgfggég is not

i nvention can be uSed as a matri x at e Si

detecté@n &8 @ohiy0sNSAr ddeh e GasEe 0fnd PLOseRsal
for detecting the concentration of glucose, for

exanpteur@lugktebde .oxidaseeeapahled cafayi8duci thperature of

gl ucose to generate hydrogen peroxide is incorporated

inttee the"phvawdensisede andsknpearipddivt irorsfandbihi s

phot osensitive resin conposition is photo-cured on the
FTonbasefmifeiralt 0 RadrAgbaniuedgr odpsa BprEmature

rQcedur.e, a,glucose sensor ich is free froma
é%?%%é%h?% Ut pUtEFoT BRY oRGTheri ddSese (HonelnnR inat e

QY BORKS O4IS §HEUEBQQme%a%p%%d§¥¥§TU%&?

Lo Y . tem i
Simlarly, a polyner conposité contalnlng%buﬁlasr?EFre n

feorawrts onf t he°surims bt §9L s hay B0 3R 'IOlStﬁqso or
exanple, with the us:pof t he Shotose%sit?beg{e I n e

€aRFosl inlbing ongainhi hgubdottion thBy watiesr pradoasiLeg epo Byme r may
PO ECL R R A R e I B A R A

The polymer composite can maintain its structure
stably for a long period of time even when used during
exposure to water or the water-based solvent. Normally,
a structure of such a polymer composite is dissolved or
destroved in a day or so, and fhus its long-term
stability in water has to be improved by inclusion of a
speciél step. According to the present invention, on the
other hand, a polﬁmer composite having stability to water
can be obtained by a relatively simple method involving
the use of a base material having amino groups on the
surface.

Thus, the polymer composite according to the
. present invention can be used as a matrix at the site of

detection in a biosensor. In the case of a biosensor for

detecting the concentration of glucose, for example,
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detecting actin can be constructed. In a purification
system for activated sludge or- the like, the

phot osensitive resin conposition is photo- cured, with
useful m croorgani sns bei ng contai ned therein,

whereby its long-termuse for purification can be nade

W thout a decrease in the activity of the

At Yarik sAs s e Farphblrnod, gl ymerg toopssi te g@nerate

ared usin a culture base material having am no
&%ﬁ%ﬁﬂeﬁTﬁ§r%ﬁk@§ e ﬁ6§§FQQ§QW?Qk%ﬁEﬁ1hh@lphatpbynaltlve
I|c surface th a drophi]ic surface and
qﬁwéﬁ) ?%EPSl{ ??ao%nd ? 6F ﬁﬂﬁéﬁﬁﬁ tEVRabPRyRsuch
%Qﬁﬁﬁﬁ@ﬁtf@ﬁ be §9ﬁ¥8n ? MS&G.d Iy nem’f%o£$%%58a§@terlal

systens, such as those attern CU

MRtvar @l ash Do CeLbupHl t UBS %ﬁl@|ﬁ¥dﬂgﬁur&onyoagggose sensor
formed by using glass having anm no groups, !

mydradphid | T eedt pohyst jeeneass arbasag® efddla 8Oy period
patterning a photosensitive resin conmposition on the
Bas&infatier ivdteo as b hgueoasf sohudlichn ascdwlies or
stripes. This procedure can achieve a cell culture

FREE GRS in which no cell's adhere onto a pol yner
menbr an qu cells adhere only to,sites where the

base nmateriarid - Ex fosed T THEPBEEPdECNSE LAY tHetin
g8l Ie3 AR erfa\ﬁgaedsﬁf] éepggtgégdﬁg Iesmdl& qroups, for

present i nvention w now escribe
basegien theH CﬂHeDWuﬂEQ &Kappk Egho%'s%lﬂ_s'lqzz% Wal¥s i n

limt the present invention: anpl e
composition containing biotin. By this procedure, a
surface plasmon resonance (SPR) biosensor capable df
detecting actin can be constructed.

In a purification system for activated sludge or
the like, the'photosensitive resin composition is photo-
cured, Wlth useful microorganisms being contained therein,
whereby its long-term use for purification can be made
without a decrease in the activity of the microorganisms,

Furthermore, a polymer composite is prepared using
a culture base material having amino groups. This makes
it possible to design arbitrarily a hydrophilic surface,
or both a hydrophilic surface and a hydrophobic surface.
A polymer composite having such surfaces can be
conveniently used in new culture systems, such as those
for pattern culture. |

The base material for cell culture is a polymer

composite formed by using glass havinQ amino groups, or
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A poly-L-lysine-coated slide glass (a product of

Mat sunam G ass Ind.,Ltd., hereinafter referred to as

- "PLL-coated glass") was used as a base material having

am no groups on the surface. An aqueous solution of a

pol yvi nyl acetate saponification product incorporating

0. 75 nol % of photosensitive conpound 2, a
photogensl i ¢ veedcpopoung rlead rg: aziitos §roapsri¥as and
prepared (the agueous solution was designated as
PRtISensi Y i §ePhesPaencdipos tiesinh; campeeiat &n" AMPthe base
Toyo Gosei Co. .). The photosensitive resin

, Ltd

EEh5dsiat ofP A2E sbPi BEVecondERtr &U%h:2S hele§ amsstripes.

d opw on the.PLL- coated glass, then forned
?%?% &g%F$%$%§es%%ﬁ 38§%FH§ % ﬁ%ﬁ@ﬁﬁ#%e%%ﬁﬁsTaFerlal
dri ed, i ] e 0C..+an :ng oom
tenpeﬁg?afég gﬁgy%iﬁﬁg%ﬁ?cgﬁggs%2§$o té%ﬁgﬁg%%égﬁé84and
- el sqnotkicdn Mastexpesed Wwhcrghthe BAWOURELE: hiSs g
surface, by a high pressure nercury |anp (anmount of
exposuye t@0timd/ cuRFid¥henp thetexpeseth WOMHEE dMBanged in
washed for 1 mnute in water at 25C, and then dried
foPatd-9Hhut es at 60C. A pol yner conposite, which had
a polymer nmenbrane formed on the base material upon
phot o-curi ng of the photosensitive resin conposition,

ﬁ@%m%@ ai ned. Exanple 2: A polynmer conposite having a
pol yirer nmenbrane forned on the base material upon

phot o- cyhieng reR% 0L A} e 4D §he; SARE BRNper i
descri bed i% Exaé%le 1, except that the cgﬁ&ﬁﬁ%§%9 T

fletaspi baceat iy tisedf bl oEXAGPER akpWRie Ghanged f naim yay
1000 rpnx30 seconds to 2500

l1imit the present invention:

Example 1:

A poly-L-lysine-coated slide glass (a product of
Matsunami Glass Ind.,Ltd., hereinafter referred to as
“"PLL-coated glass”) was used as a base material having
amino groups on the surface. AnAaqueous solution of a
polyvinyl acetate saponification product incorporating
0.75 mol% of photosensitive compound 2, a photosensitive
compound having azido groups, was prepared (the agueous
solution was designated as photosensitive resin
composition A; trademark “AWP”, Toyo Gosei Co., Ltd.).
The photosensitive resin compeosition A (solids
concentration: 5 wt.%) was added dropwise ontoc the PLL-
coated glass, then formed into a f£ilm by spin coating
(1000 rpmX30 seconds), dried for 10 minutes at 60°C, and

then cooled to room temperature. The film thickness
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rpmx30 seconds.. The filmthickness obtained before
phot o-curing was 0.39 m Exanple 3: A pol yner

" conposite having a polymer nenbrane forned on the
base material upon photo-curing was obtained in the
same manner as described in Exanple 1, except that
the solids concentration of the photosensitive resin

obredsidd oreA @séd jm.Exapseptoast ehangeddsam& 1ight,
W.%to 3 w.% The filmthickness obtained before

6%&99Qﬂﬂq%919ﬁ359r260ﬁv bx anpligh pye ol yerenercury lamp

t whi ch was for ned
JRTRRR e SR T T éBnmaﬁf;?ﬂEE cur THER - ahBewRKeR Sfad
% %hctpattefn forgeg on.the surface, was 24 obt i ned

& sare ofedcPFBEES  EYSHR At %)&rep”tﬂd

'%B@E QHﬂkﬂg:ﬁ§Pof§d§tﬁ8tggggE EQSEX t%o%ymer FP@PﬁSlte

product was expose rough a a pa
havichg heahys held Benef A6RAbLPALEN f@lrﬁl@@it n Al ANgete WM &1 a1
be obtained. Exanple 5: A polynmer conposite having a
pobpmph aterbranieng whi thewad oftosred ion tder base comp051tlon,
mat eri al upon photo-curing and which had a hole »
Baft ePtafidyafed on the surface, was obtained in the
gxam ger as described in Exanple 2, except that

ariR posur e to [ight in Exanple 2, the product

ﬁgﬁyeﬁg S§g1%H O pn1(ﬂ?§¢%§% I§%rraﬁ %%%gupﬁm§lg €
obtakAedn the base material upon photo-curing was
obtained in the same manner as described in Example 1,
except that the conditions for spin c&ating used in
Example 1 were changed from 1000 rpmx30 seconds to 2500
rpmX30 seconds. The film thickness obtained before
photo-curing was 0.39 um.

Example 3:

A polymer composite having a polymer membrané
~formed on the base material upon photo-curing was
obtained in the same manner as described in Example 1,
except that the solids concentration of the
photosensitive resin composition & used in Example 1 was .
changed from 5 wt.% to 3 wt.%. The film thickness
obtained before photo-curing was 0.25 pm.

Example 4:

A polymer composite having'a polymer membrane,

which was formed on the base material upon photb—curing

and which had a hole pattern formed on the éurface, was



Exanpl e 6: A pol yner conposite having a pol yner
menbrane, which was forned on the base material upon
phot o-curing and which had a hole pattern fornmed on
the surface, was obtained in the sane nmanner as
described in Exanple 3, except that during exposure
to light in Exanple 3, the product was exposed
tirtzuighed imskhsosthat manpatt ers ddweyi Nigedby Rakeg1@f 1
100 pmin dianeter arranged woul d be obtai ned.

BXfilte thai goryner espppusicet echavigigt atpokyaeple 1, the
nmenbyrane, which was forned on the base material upon
PR Tur Ty e5nasffi ERrREgDa 2100 P 200t ot | & neASpace
E@ttern formed on thg iﬁrfaceh was obtained in the

Sve TP a8° 585 dREct PBel™ dreddmetear axeepgedhsipuld be
dwdng Kxposure to light in Exanple 1, the product
was exposed through a mask so that a 100 m 200 m .
Exaeispace: pattern woul d be obtained. Exanple 8: An

am nosi | ane-coated slide glass (a product of

MATSUNAM pGLASS 1 Nampdet e neht engr ef ebhieehelr0 rasny ARS: |
coated gl ass") was used as a base material having _
HRHLES Ygrsoupsrieat tore thiefhsee Radkosersidgore plesto-curing
cogpo%Ltioa} A (solids concentration: 5 w.% was

288 " Bpiiat Dritdl e 1t Apsncaragdgloashe harr facaedwas

[ ;a fil, [ ti 1000 30 s ds)"
HBESaPes T Y e SPRAER SEndeeratheso g Ao b 2.
Lerperatyg. e A4 Lé}kp&é‘x‘;%n%ésl%‘i&' Ned MBS &0 M4 1o

The resul ti ng produ
product was exposed through a mask so that a pattern

having many holes of 100 $m in diameter arranged would be
obtained.
Example 6:

mA-bolymer composite having a polymer membrane,
which was formed on the base material upon photo-curing
and which had a hole pattern formed on the surface, was
obtained in the same manner as described in Example 3,
except that during exposure to light in Example 3, the
product was exposed through a mask so that a pattern
having many holes of 100 pm in diameter‘arranged would be
obtained.
Example 7:

A polymer composite having a polymer membrane,
which‘was formed on the_base material upon photb—curing
.and which had a 100 Hm/200 pm line/space pattern formed

on the surface, was obtained in the same manner as
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was exposed to light, throughout its surface, by a

hi gh pressure nercury |lanp (anmount of exposure: 30

m)/cnR). Then, the exposed product was washed for 1

mnute in water at 25C, and then dried for 10 m nutes

at 60C. As a result, a polynmer conposite, which had a

pol ymer nenbrane forned on the base material upon

pﬂﬁﬁ@)rébﬁﬁngn Ewagpdist di nesk cdpxanphet 9duAipgl ¥eplosure to
osite having a pol ynmer nenbrane, which was forned
he basExaapPee di- Jﬁtﬁn W@C%u‘ffaﬁgexanaedhrthhoh@dh a

a hole attern fornmed on the surface, was obtained in

tHeS5afR FAfer 490d&4drd0ed nl B@hppece, paskeept would be

t ng exposure to light in Exanple 8, the
6?%%%g¥é%as exposed through a nmask so that a pattern

26 i&ggmany holes of 100 Rmin diameter arranged
woul d be obtained. Exanple 10: A poly-L-Iysine-coated

96- wel | molysiysentapbateated RRACHy1Qfs SUM tORD Ut of
Bakelite, trademark "SUM LON CELLTIELT PL Pl ate 96F",

QIZSLE EAIZT | GBRBS RAY¥Pei;nafetrerinaffer rosdféoréd to as “APS-
"PLL-coated resin plate') was used as a base nateri al
T8 RS ot 25 Gt oipS SR cChéssur e et bsknkévivg amino

el df%%ﬁﬁg’éﬁw"gﬁeﬁasasgaga%a;@ma; Sighasssion
d d ours, a ;

A0S SoRLPnPLALERaan S WIS CHA Ao d P00t EG onto

lrghtarde Qugb@ug1 bt s  SYRtaces Ak £ high pres fAtgyaSPin

mercury |anp (anount of exposure: 200 nj/CM2

restliing a(1000 rpmx30 seconds)., dried for 10 minutes at
60°C, and then cooled to room temperature. The film
thickness obtained was 0.90 pm. The resulting product
was exposed to light, throughout its surface, by a high
pressure mercury lamp (amount of exposure: 30 mJ/cm?) .
Then, the exposed product was washed for 1 minute in.
water at 25°C, and then dried for 10 minutes at 60°C. As
a result, a polymer composite, which had a polymer
membrane formed on the base material upon photo-cudring,
was obtained.

Example 9:

A polymer composite having a polymer membréne,
which was formed on the base material upon photo-curing
and which had a hole pattern formed on the surface, was
obtained in the same manner as described in Example 8,

except that during exposure to light in Example 8, the

product was exposed through a mask_so that a pattern'
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pol yner conposite, which had a pol yner nenbrane forned
on the base material upon photo-curing, was obtained.
Exanpl e 11: A pol ynmer conposite having a pol ymer ‘
menbrane fornmed on the base material upon
photo-curing was obtained in the same manner as
described in Exanple 1, except that photosensitive
rﬂﬁﬁ#ﬂ%d@@@ﬁlhpéﬁSBO@S&QQka(mnuﬂﬂﬁmemennarﬁamge%©would be
égged by diluting a polyvinyl acetate
2ation product, which incorporated 0.75 nol%
Hggf Sﬁ fisitive conpound 1 being a photosensitive
conpound havi ng azido groups, w th water/nethanol ~=
70/30 (@WpoT 0 u l-a f 1
photose%ﬁt?%g?%e%Y%@ﬁﬁoﬁgggkgl%g &%&ge§4¥$ﬁ%&fe?e plate

The ditddndhi 6kneasi tohbapaed 10efor e RholRs LN+ BEMVAS N
1.0 Rm 27 Exanple 12: A pol yner conposite having a

SELLIGHENDE ahka tEOPAEM , 00 .Bhte dudge et etiele itRONt e x
phot o-curing was obtained in the same manner as ‘
FESEH IR T %&aﬁﬁ%é goatedcass imhatl ghwtlosensi tsgd as a

esin co Sl on C (solids concentration: 5 w.%
% n%l |]E1?Yﬁ@ aﬁbp{}’vgﬁ)?IUPsaéDé} gihe surface.

%%%%Jé&ﬁéf@e PEOHE! o fiBhER (L REOTPUALEL concentration:

phot osensitive conpoun Belng a p

0RO w08 87000001 0P 5 Wl AL JBHUSEE onto the

i nstead of the ot 0sensitive resin conmpositio

@m&ddat@camc&ad plTheef i hmit Rhekneass ebt@ined hefes et
photo curing was 1.0 gm Exanple 13: Photosensitive
HE8SCnteoodpasi i ¢iilD.(aThreadudtheofproduct was exposed to

light, throughout its surface, by a high pressure mercury
lamp (amount of exposure: 200 m&/cm%. As a resﬁlt, a
polymer composite, which had a polymer membrane formed on
the base material upon photo-curing, was obtained.
Example 11:

A polymer composite having a polfmer membrane
formed on the base material upon photo-curing was
obtained in the same manner as described in Example 1,
except that photosensitive resin composition B (solids
concentration: 5 wt.%) prepared by diluting a polyvinyl
acetate saponification product, which incorporated 0.75
mol% of photosensitive compound 1 being a photosensitive
compound having}azido groups, with water/methanol = 70/30
(wt. ratio) was used in place of thé photosensitive resin
composition A used in Example 1. The film thickness

obtained before photo-curing was 1.0 Mm.
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Toyo Cosei Co., Ltd.; trademark "RTP-100111) was
prepared by diluting a polyvinyl acetate

saponi fication product, which incorporated 1.1 nol %

of photosensitive conmpound 4 being a photosensitive
conpound havi ng azido groups, with water. The

phot osensitive resin conposition D (solids

éspoeity atdon: 5 wt. % was added dropw se onto

PLL-coated glass, then formed into a filmby spin

coat i ng®( POGYMGHrxFPIeLbAdERYIngr e oflamen) it @xse

U %%OC, and then cool ed,tg roomtenperature. The |
PEASHICkndbs BbTai Raderdad G2 MOt S pFdauEEs was

[ : r t its, surface, b hi
g?gggﬁ%g %erlr c%?%/ ?%\Iﬁ% f g%&ntasofdeesfﬁol}uer%:l%oﬁ’ﬁﬂilf‘%p@)1'
dheaptt Re £X s®h ' S ;g JA nut e iy
vvate%3 at 250C, and @t ﬁgﬁgg?@gs}% %ﬁrﬁ%{}lu%e@ 2(?' g%%)jgi.lds
Aonaenexuttior: 28 ol yneprepspesi he kAU @y POl YEBfvinyl
menbrane fornmed on the base material upon _ .
pAsteLteusianp vk obt abnedrofivanp| ehi4h Arpalnperated
conposi te having a pol yner nenbrane, which was forned
Bﬁggﬁéeﬁa?éé“rﬁﬁ TP OYPBnS phELBIC Br PG t ogred i ite heenpound
? !}% %aztitd%r n-rfor med on, t he %urface, was. obtained in
the Sdne “mainét” A8 test Hiel*FATEXARpINE ©F3, 1 nhaashtot the
[ : t ' I ample 13, -the

B e b ana T e ALt aiche St T B T
Ay Bg 1A iholess Ofod00i RENI Pe8baBELEL tSanged: warl ¢ ¢
be obtai ned. Exanple 15: An aqueous solution -
lront ai ni ng phot osensitive conpound 5 having azi do
Lgr oups as a phot o-crosslinking

xample 13:

Photoseﬁsitive resin compositiﬁn b (a‘product of
Toyo Gosel Co., Ltd.; trademark “RTP—lOOl”} was prepared
by diluting a polyvinyl acetate saponification product,
which incorporated 1.1 mol$% of photosensitive compound 4
being a photosensitive compound having azido groups, with
water. The photosensitive resin composition D (solids
concentration: 5 wt.%) was added dropwise onto PLL-coated
glass, then formed intoc a film by spin coating (1000
rpmx30 seconds), dried for 10 minutes at 60°C, and then
cooled to room temperature. The film thickness obtained
was 0.92 pm. This product was exposed to light,
throughout its surface, by a high pressure mercury lamp
{amount Qf exposure: 30 mJ/cm?). Then, the exposed
produétlwasrwashed for-l minufe in water at 25°C, and

then dried for 10. minutes at 60°C. As a result, a
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agent, and pol y(neth)acryl am de-
di aceton(net h)acryl am de copolyner at a ratio of 1:9
(wei ght ratio) (the aqueous sol ution was designated as
phot osensitive resin conposition E) (a product of Toyo
Gosei Co.,vLtd.; trademark "PAD235") was prepared. The
phot osensitive resin conposition E (solids :
EoncER I atdope s i fewha¥ingas addeth«lr apahiseansdt 6ormed on the
PLL-coated glass, then formed into a filmby spin
EERS AP F20DDl r PARBOPEEEONEs) indiriasl dlotaldedi nut es
%t 60QC, ﬁ{:d then cooled to room tenperature. The
AFRHT ckhess obtai ned was 1.98 ~Lm , This product

was expgs to ligh t hroughout its surface by a
hi gh pr%s%gjl et gﬂéﬂf?%ﬁge(gﬁgaﬁg &f P@%ﬁ’gg—{ﬁ deemprane,

MGV )y Ther, rhbe stp@ﬁgdbeg%d%%ttegfifaew)@? 1%1951:95— uring

mnute in water at 25'C, and then m nut es

an RHWBEIC hAS @ KEeSYl bat@epal YBMGOMOSIRE HAVERGed vas
pol ymer . nmenbrane fornmed on the base material upon '
plrdedreyt iiny thwss abéanasde rExanmples chiibe pok yERinple 13,
conposi te having a pol yner nenbrane, which was forned

G e B it ek al cxpeauphote- ddidivly ianExviehe hdd, athe
%tern formed_on the surface, was obtained in

hol e p
BXCEP T HtS TrodieY WASCURBYPnEafRdnyFC dota medpattern
Eé@ngeﬁggytﬁb ggqgfn?ggeﬁmaindgig%g %%Jé}ggggggewould be
obtained. .
bExample 15:

An agueous solution containing photosensitive
_ compound 5 having azido groups as a photo—crosslinking
agent, and poly({(meth)acrylamide-
diaceton (meth)acrylamide copolymer at a ratio of 1:9
(weight ratio) (the agueous solution was designated as
photosensitive resin composition E) (a product of Toyo
Gosei Co., Lﬁd.; trademark “PAD235") was prepared. The
photosensitive resin composition E (solids concentration:
5 wt.%) wés added dropwise onto PLL-coated glass, then |
formed into a film by spin coating (1000 rpmx30 seconds) ,
dried for 10 minutes at 60°C, and then cooled to room
temperature. The film thickness obtained was 1.98 um.
AThis product was exposed to light, throu@hout its surface,
by a high pressure mercury lamp (amount of éxposure: 45

mJ/cm®) . Then, the exposed product was washed for 1

minute in water at 25°C, and then dried for 10 minutes at
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during exposure to light in Exanple 15, 15, the

exposed through a mask so that a pattern holes of 100
9min dianmeter arranged would be An aqueous conpound

5 having sol ution containing photosensitive azido
groups as a photo-crosslinking agent, and pol yvinyl
pyrrolidone at a ratio of 1:9 (weight ratio) (the
&PIEQUSASOk U@l IS adq%ngéledc&ﬁpogh%O%%'nb‘ € polymer
resin conposition F) (a product of Toyo GCosei

- b T arademenkd " PYPLR80pawas mpriepaired . uddie photo Curlng
hotosen3|t|ve resin composition F (solids

g fRttratidh: 5 w.% was added dropwise onto

gLL c at glass, then formed into a filmby spin

?Tﬁoo rpnx30 seconds), dried for 10 m nutes

| .te rature.
?ltl ?nof)ﬁl c ﬁ&;t&qﬁéﬁgﬁg‘g gg]ngma R g’“\gfombme
@xpesed 40 fdﬂ!ﬂéd éﬁrQthBHEe' In%t%liflfaqc%porp%’pﬁ?\fé%%és:lng

pressure nercury |anmp (anount of exposure:

an@hem,idthehax posies pr pduet rnagovaskiedf athal e el Nyas
water at 250C., and then dried for 10 minutes at . 30
6bEaifsd jrestiiie , sampohgmeerconpdsiste itead nNgy & pohyeris,
menbr ane forned on the base material upon photo-curing
ﬁégeg§t£Qﬁ£j qg&ﬂﬁ”%xggsure to light in Example 15, the

product was exposed through a mask so that a pattern

having many holes of 100 Mm in diameter arranged would be

" obtained.

Example 17:

An agqueous solution containing photosensitive
compound 5 having azido groups as a photo-crosslinking
agent, and polyvinyl pyrrolidone at a ratio of 1:9
(weight ratio) (the aqueocus solution was designated as
photosensitive resin composition F) (a product of Toyo
Gosei Co., Ltd.; trademark “PVP-187) was prepared. The
photosensitive resin composition F (solids concentration:
5 wt.%) was added'dropwise onto PLL~-coated glass, then
formed into a film by spin coating (1000 rpmx30 seconds) ,
dried for 10 minutes at 60°C, and then cooled to room
Eemperature. The film thickness obtained was 0.58 Hm .
This product was exposed to light, throughout its surface,
by a high pressure mercury lamp (amount of exposure: 45

mJ/cm?) . Then, the exposed product was washed for 1

minuté in water at 25°C, and then dried for 10 minutes at
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A pol yner conposite having a polyner nenbrane, which
was formed on the base material upon photo-curing and
whi ch had a hole pattern forned on the surface, was
obtained in the sane manner as described in Exanpl e
17, except that during exposure to light in Exanple
17, the product was exposed through a mask so that a
p@a tcer n Ashavings weny Hobesyakr-160 @ﬁﬂ{énﬁgﬁﬁﬁﬁ polymer
arranged woul d be obtained. Exanple 19: An aqueous
depeFone céaraedi og 3od trmde chroemiel ﬁpoprpdu&b4mtrlng
Wako Pure Chem cal Industries) as a photo-
8?5%5??F%Fﬂ6 agent, and pol yvinyl acetate
on| |c?%|on product (a product of N ppon Synthetic
en1ca dustry Co., Ltd., trademark "EG 30") at a

t f t.h | ut
o Sesth BORGET dhtpotatioh (e 0ueaR SELLAR 0.

WaSL JH epas edormBa pROt@RERsIdd
(solids concgﬁtration 6 W . A¥%u%§§%%%e dro%flb!88 ghrlng

et Wiicicoasédaghase, phher rdf aomebd 4® ehdi sirBYce, was
spin coating (1000 rpnx30 seconds), dried for 3
Wikt 1othe andmehennosal ed tde voothed ehpeEgipee 17,
The f|In1th|ckness obtained was 0.81 m This product
ot t QU EBHL SXPREYEGhG® Liitgh s U dixampby 47, the

'Eﬁ%ﬁi '§§%% egercgry g ng anount of exposure: 60
&% PREPEBBEEH Gulle et v 20152
Wé@ﬂﬁ%'ﬂk tﬁél@ g§C106n then drleqifor 10 mn

at 60 Agwg resu Fer e SHEdE T Vi HP & 'would be
poitaiered menbr ane forned on the base material upon

phot o-curing was obtai ned.

Example 19:

An agqueous solution containing sodium bichromate

(a product of Wako Pure Chemical Industries) as a photo-
crosslinking agent, and polyvinyl acetate saponification
product (a product of Nippon Synthetic Chemical Industry
Co., Ltd., trademark “EG-30") at & ratio of 5:95 (weight
ratio} (the aqueous solution was designated as
photosensitive resin composition G) was brepared. The
photosensitive resin composition G (solids concentration:
6 wt.%) was added dropwise onto PLL-coated glass, then
formed inte a film by spin coating (1000 rpmx30 seconds),
dried for 3 minutes at 40°C, and then cooled to room -
temperature. The film thickness obtained was 0.81 Hm .
This product was exposed to light, throughout its surface,

by a high pressure mercury lamp (amount of exposure: 60

mJ/cm?) . Then, the exposed product was washed for 1
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Exanpl e 20: A pol yner conposite having a pol yner

menbrane, which was forned on the base material upon

phot o-curing and which had a hole pattern forned on

the surface, was obtained in the sane manner as

descri bed in Exanple 19, except that during exposure

to'light in Exanple 19, the product was exposed

tHrokh B0 maskesoatth&t5°a, pahtlertheinn drareArfANJEMEAL nQfes at

-many holes of 100 min dianeter would be obtained.

&hpar afttvé Besite 18 mykEtet neosbpdétgl dsvif@ a polymer
f-Mat synam .. dass Ind.,Ltd.; hereinafter

?géerr%p t%oﬁgean8ﬁ-§g§t§ S SIS G sURRR PAS L8 ~BHgd ng

malerdid s faylng no amno groups on the surface.

Phot osensitive resin conposition A (solids

eonReeilid atdon: 5 wt. % was added dropwi se onto the

non- coated gl ass, then forned into a filmby spin

-coat i ng A YeOG mepmx3Sfinsesdtdshavibiged fpor vhd Mddiies, A

60C, and then cooled to roomtenperature. The film

Hhiiahewss o aheddonashe. Besm mAhies igrloduymdn Walsoto-curing

exposed taq light, throughout its surface, by a high
8?&?&5)1?1“ MR yh%ﬁpp?gﬁﬁﬁﬁt fermedFurtdie 3gurface, was

BBASTR Ty d Mg XpRsed Droduct s wpsted Lor 1 .

mnute 1n-water a

8hcB9e il AP < FooBOLYTRL SOURRSILE A By 1he

pol ymer menbrane forned on the 3 nat erl

plhotiocauniag eweso o84 atRedughCampacat isve M &2+ A in
pol ynmer conposite having a pol yner nenbrane forned on

the abasegwtesri a £ upony phol @sCUEI AQOWASR in diameter would

be obtained.
Comparative Example 1:

- Soda lime slide glass (a product of Matsunami
Glass Ind.,Ltd.; hereinafter referred to as *non-coated
glass”) was used as a base material having no amino
groups on the surface. Photosensitive resin composition
A (s0lids concentration: 5 wt.$%) was added dropwise onto
‘fhe non-coated glass, then formed into a film by spin
coating (1000 rpmx30 seconds), dried for 10 minutes at
60°C, and then cooled to room temperature. The film
thickness obtained was 0.80 Um. This product was exposed
ﬁo light, throughout its surface, by a high pressure
mercury lamp ({(amount of exposﬁré: 30 mJ/cm?) . Then, the
exposed product was washed for 1 minute in water at 25,
and then dried fér 10 minutes at 60°C. As a result, a

polymer composite having a polymer membrane formed on the
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obtained in the same nmanner as described in N
Conparative Exanple 1, except that the conditions for
spin coating used in Conparative Exanple 1 were
changed from 1000 rpnx30 seconds to 2500 rpnmx30
seconds. The film thickness obtained before
photo-curing was 0.45 m Conparative Exanple 3: A
PUISAERa EORPOSI PRORaWhed car put ymerwaenbbaaenetior med on
the base material upon photo-curing was obtained in
(SRR haRnER BB L8edcri bed in Cbnparatiye hExarrple'
1, except .that the solids concentration of the :
photoseﬁxsiptcfhl "G st AMRBAPES ?‘iaérﬁnﬂ @s?%ﬁi}%ﬁ%@?{frvé
Bl c ed . fr 9%t W . % . The film
thickﬁgéinggﬁgi%gggbgﬁgﬁgq%ﬁbﬁ%¥€%#ﬁﬁﬁt%a%uﬁ?ﬁg s
@MﬂﬁﬂﬁﬁdvﬁnE%@@phﬁméfménﬂ%&y@%'d%gﬂ¥§5%§ Eﬁvtggpgrative
pol ymer menbrane, which was formed on the base
eteedia uporx pépt othuti RYe anthaMyidhdhaghd HOLE coating
pattern fornmed on the surface, was obtained in the
s&fe rdnfermparafeseei Bedmpa eCinpanat i cteande@nptem 11000
except that during exgosure to light in Conparative
ERERI%e SECAEs produet O wasmERfosedoridsoughiha fdri&&k Ec,o
at .a pattern having nany holes of 100 min i amet er
%lenegs.Sm‘ﬁ?‘foalb‘ée%b &FRER. PESHPACAE Y Maml et 5: i,

arrange

PolyB taQMBPas 4, Paving a pol ymer nenbrane, 33 which
was fofhed o%§%ﬁ§?basg mat eri al upon photo-curing and

whi ch hadpaikflea: paid@sdy {Ornedi 99 Eh%oi%“e%c%remb‘%e

obtained in the sane manner as described in
Eonpadarinyéh<Exapt en2fe exeptipbhaphdurci-ngEXRPSIHL t 0
LL%QEneg in the same manner as described in Comparaﬁive
Example 1, except that the solids concentration of the
photosensitive resin composition A used in Comparative
Example 1 was changed from 5 wt.% to 3 wt.%. The film
thickness obtained before phbto—curing was 0.16 pm,
Comparative Exémple 4:

A polymer composite having a polymér membrane,
which was formed on the base material upon photo-curing
and which had a hole pattern formed on the surface, was
obtained in the same manner as described in Comparative
Example 1, except that during éxposure to light in
Comparative Example 1, the product was exposed thrbugh a
mask so that a pattern having many holes of 100 Hm in
diameter arranged would be obtained.

Comparative Example 5:

A polymer composite having a polymer membrane,

33




Conpar ati ve Exanple 2, the product was exposed through

a mask so that a pattern having many hol es of 100 m

in dianeter arranged woul d be obtained. Conparative
Exanpl e 6: A polynmer conposite having a polyner
“menbrane, which was formed on the base material upon
phot o-curing and which had a hole pattern forned on

tWiel guriasefovmed oht ahrethdde tner SAI®l MBPHL! p@Sto-curing
descri bed in Conparative Exanple 3, except that

dnd g expoRadeat bollieglve titre rt@onjramatd ven Exaepber8ackhe was
product was exposed through a mask so that a pattern
PR FrAny™ hBﬁ%sséF‘el@Gnﬁeirn agyliGarteibed r ahgtdmnegkdgive

obtai ned. par ati ve Exanple 7: A polyner )
%g{r?ﬁn sl?% efha%’f(ﬁggg gglf%ngﬁlrﬁgﬁ%ored’r}?éo,sug\%i%% waslFoltRed
j 0] h - i and whi ch. had
S So8t TRAELEL VPO AN OLURN e WML N

qhisal ned imathe gL, 5 ihede ] -
Conpar at i ve Exan%fgggﬁ?ﬁegggﬁﬁﬁt %%?ﬁ{ju%eﬁ%é e%fpo%%(r)euinom

Idiigite ier Conpangédveobkxanpkeobtatihedr oduct was

exposed through a mask so that a 100 ni 200 gm
ICorgyagisdcey patxarmlewbul d be obtai ned. . Conparative
Exanpl e 8: A 96-wel| polystyrene plate (la product of
Suni t om® PEAREST £EPCLEES, ReY ABEmAr ROLSM_ @¢mbrane,

LTS P88 34,0438 B8 /ML A8 S8l Sl g
base WLl i1lg havi Dge NP, 2ILDA GLOURY ok UG SUIACE., was
Phot osensitive resin conposition , §
obtained in the same manner as described in Comparative
- Example 3, except that during exposure to light in
Comparative Example 3, the product was exposed through a
mask so that a pattern having many holes of 160 Pm in
diameter arranged would be obtained.
Comparative Example 7: |

A polymer composite having a polymer membrane,
which was formed on the base material upon photo—cufing
and which had a line/space pattern formed on the surface,
was obtained in the same manner as described in
Comparative Example 1, except that during exposure to
light in Comparative Example 1, the product was exposed
through a mask so that a 100 Em/200 Um line/épace pattern
would be obtained.
_Cdmparative Example 8:
A 96-well polystyrene plate {a product of Sumitomo

. Bakelite Co. Ltd., trademark “SUMILON MULTIPLATE 96F”,
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A (solids concentration: 1 wt.% was added dropw se in

an anount of 25 91 onto the non-coated resin plate,

and then dried for 2 hours at 400C to forma film

Then, the product was exposed to light, throughout its
surface, by a high pressure nercury Ian‘p (amount of
exposure: 200 m/cm2 ). As a result, a polyner
Corfssin’®,waihi chhaadina fpeky e oremr ane 0resh 084 ey

‘base material upon photo curing, was obtained.

ot a1 vee ExanpbeusedThe rombaooatedtghbss wasitgedo amino
as a base material having no am no groups on the

SHTHRE. OPhbEBsBRET ficte gégtﬁseﬁ@m@@m gresB.i{ s@brﬁmsulon
on tra tlon added dropwi se onto the
%‘on&cocr)ha & %}?%%%n%ﬁ%%roflor rjred’tl o W85 39 ey dpPAvise in an

0 S onds dried, for, 10 m nutes

%%gdg%c‘%n%g) Hen® cggl 25 %’o&r?latteé}rpre‘?sa]trhr%la?ﬁe and then
HHﬂBdrﬁ§$n§5§oQPEaEEeQO“@St& B9/ T%ﬁ%nprogﬂgt mg%e
exposed to light, throughout its surface a :
presisurte Wiy cexyobadptbamagnt  Oft ORI B0 Fhielte, by
2) Then, the exposed product was washed for 1 mnute

F‘nm@therp%atsszm nandutiiehadpi damoomtl® frienpdesudd: 200

0C. ,As a_result, a polyner conposite having a
8’|/>9fﬂe? n%ﬁbﬁaﬁ@Sflértrredl P e hazenpet £F¢ al whpoh had a

r bt ai npar ati ve Exanpl e 10:
E %oe%uédoea B ngﬁa < E ﬂgegggs%gsﬁa%tr?d%leﬂ dtpags photo-
Baviing N AMJp o oups on the surface. Photosensitive

resin conposition C (solids concentration: 5 w.% was
added rdrrapw R0 0= tdhe non- coat ed gl ass, then forned

The non-coated glass was used as a base material
having no amino groups on the surface. Photosensitive
resin composition B (solids concentration: 5 wt.%) was
added dropwise onto the non-coated glass, then formed
into a film by spin baating (1000 rpmx30 seconds), dried
for 10 minutes-at 60°C, and then cooled to room
temperature. The film fhickness obtained was 1.0 um.
This product was exposed to light, throughout its surface,
by a high pressure mercury lamp (amount of éxposure: 30
mJ/cm®) . Then, the exposed product was washed for 1
minute in water at 25°C, and then dried for 10 minutes at
60°C. As a resulf, a polymer composite having a polymer
membrane formed on the base material upon photo—cufing
was obtained.

Comparative Example 10:

The hon—coated glass was used as a base material:
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into a filmby spin coating (1000 rpnmx30 seconds),
dried for 10 m nutes at 60C, and then cooled to room
tenperature. The filmthickness obtained was 1.0 m
Thi s product was exposed to light, throughout its
surface, by a high pressure nercury |anp (anmount of
exposure: 30 ml/cnR). Then, the exposed product was

washedsf 86 AmiRonhe ddy Wai t nd
for 10gm nut gﬂé at@t60 As g&}%sﬂ%ﬁa%@p %ﬁg@ogéhggtwe

conpisi temhaging oa 00| (O A STRFEN Gvet £ 9F TB4 : 0B WhRes) was

base material upon photo-curing was obtained.

Cotpd adF 9BV Eranphd ol theTheo morsioad egll gbassthas dsethed

as a base material having no ami no groups on the

s‘d“ftfcac% £ Phst @S’eﬁ@ﬂ-inl \‘Fé’atrlé@ n(lcWhposprt o He¢sobblls dried
nceg(i‘r ation: was added dropwi se onto the

t%ﬂn‘dF%satt ﬁ@ncf offrfd theRt £°8 199 i dyr et n

0 3 drie for 10 m nute
%@O%gaé%ggf hgﬁq%og ];Ig fo'o rogﬁ\sslté’ &rat 'é"’asl'hjg cl"isﬁ“ﬁw
tiH K Nessd 98t alrA8d W@ QO dN1 i i S Pﬁ?gﬂﬁhoﬂﬁsltghsurface

" exposed to light, throughout its surface by a

pryess Ureglep cas yukametameyntl fp expasii €0 B80sxposure: 30
mJ/ cnR). Then, the exposed product was washed for 1
WIEE)i-n Raear ahe5Gpeart tierddet edabowat@en motres

at - 60C. As a result, a polymer conposite having a

Bki-l’VJrFeei' i etk aRedt ol Aed. onl€hshbasd riederical M)ponnutes at

gj% ring_was _qbtained. . 36 Conparative Exanple
A p Fyﬁerre@blﬂ% si‘t & Hg LR THeF Hewbrane, polymer

wenghrwas forhed 98 the pase %%E%@fﬁllﬁﬁ%h photo-curing
phot o- curi ng ‘

was obtained.

Comparative Example 11:

The non-coated glass was used as a base material
having no amino groups on‘the surface. Photosensitive
resin composition D {solids concentration: 5 wt.%) was
added dropwise ontc the non-coated glass, then formed
into a film by spin coating (1000 rpmx30 seconds), dried
for 10 minufes at 60°C, and then cooled to room
temperature. The film thickness obtained was 0.91 um.
This product was exposed to light, throughout its surface,

by a high pressure mercury lamp (amount of exposure: 30
mJ/cm®) . Then, the exposed product was washed for 1
minute in water at 25°C, and then dried for 10 minutes at
60°C. Asra result, a polymer composite having a polymer
membrane formed on the base material upon photo~curing

was obtained. .
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and which had a hole pattern forned on the surface,
was obtained in the same manner as described in
Conparative Exanple 11, except that during exposure
to light in Conparative Exanple 11, the product was
exposed through a mask so that a pattern havi ng many
holes of 100 min dianeter arranged woul d be
chigianec i onpesapive1Bxanpl e 13: The non-coated gl ass
was used as a base material having no anino groups on
t he sur fape.lyRimt osamsesive haeshy eoppdsiMdromdmbrane,
(solids concentration: 5 w.-0O ) was added dropw se :
Yhisht e shotreerd edn ghhssbaske maftermied  Uprn phétdbrrbying
spi,n coat i 1000 r pnmx30 seconds), dried for 10
Pr?‘ﬁ’uf"’gﬂslcét ,aa%lgheﬁtésarleé%r&%aﬁ tgperat afe, was
f.i 1. m t:hj cknes tained was 1.82 m. This product .
Rategnell ol FF TR BePBTshon Saiodnadod’ Fptatarive

RighpRresisur eef@é;?&"*&hé@nﬁug:@ggu Rl 2fs X gfjf%k?'é 1in

mJ/ cimR). Then, the exposed product "'was washe

me@h&dﬂlﬁMHEﬁaﬁﬁlé5ﬁl,aﬂﬂetEQBd@&&e@dgﬂéég%dﬂd“%@ﬁough a

at 60C. As a result, a polyner conposite having a

pek¥ner tenbrans focmedhanitbhembase hwatey icd UPOMUM in

phot o-curing was obtained. Conparative Exanple 14: A

BoPFREe Tcaigodtded eenhg Pa pbltpdaednenbr ane, which

§ﬁs forggd on, the 'asg mat eri al upon photo-curing and
PER*Rad S 1ot E et t b7

| _ n forned on the surface, was 37

ot e ST LU, S5, SEREEACEY, booags,ppierias
havkhghho RmiGAIMRAFSEH Yo EXaAR! §uldackhe PHOAUCELYAS  ve
exposed through a _ '

resin composition E (solids concentration: 5 wt.%) was
added dropwise onto the non-coated glass, then formed
into a film by spin_coating (1000 rpmx30 seconds), dried
for 10 minutes at 60°C, and then cooled to room
temperature. The film thickness obtained was 1.82 Km .
This product was exposed to light, throﬁghout its surface,
by a high pressure mercury lamp (amount of exposure: 45
mJ/cm?) . Then, the exposed product was washed fdr 1
minute in water at 25°C, and then dried for 10 minutes at
60°C. As a result, a polymer composite having a polymer
membrane formed on the base material upon photo—curing
was‘obtained. |

_ Comﬁarative Example 14:

A polymer composite having -a polymer membrane,

which was formed on the base material upon photo-curing

and which had & hole pattern formed on the surface, was
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mask so that a pattern having many holes of 100 min
di aneter arranged woul d be obtai ned. Conparative
Exanpl e 15: The non-coated gl ass was used as a base
mat erial having no am no groups on the surface.
Phot osensitive resin conposition F (solids
concentration: 5 w.% was added dropwi se onto the :
rdrtaioat@dingl ass, shhennfaemeed ad Més@ribbem by Spparative
coating (1000 rpnx30 seconds), dried for 10 m nutes
Ax/U0; © ahdl. t henepdoltée tt dudory ¢:appenaeute. 1T tf ilhm
t hi ckness, obtai ned_was 0.58 m This product was
tHVei BREMPLAr ddghddie RO aees ebpoaeHi ghrough a

ressure rcury |lanmp (anount of exposure: 45 '
E‘\f/si?mﬁo %%E,at%t&?ﬁ&sé‘&v A ele g hed 18P fm in
AUl 4N WL RR AL 361 2BY RN qrded for 10 m nutes
at 60C. As a result, a polymer conposite having a

R a t e 2081 er red on the base material upon
photo-curing was obtained. Conparative Exanple 16: A

pol ymer Thenmpasi-te diaad ngl as PokvyBEL skeIMane ba Wigterial
was formed on the base material upon photo-curing and
Weivdimchawh sathbre paeupenohotined sor-fidwee surflacmsewsitive
obtgi ned in the sane nanner as described in

EGHAr fARRCS Bxarpl B {50 Lédeesoraratt ki ony: eXpotuFe was

[ in . Co ti Ex | e 15, th t.
B i B TS s B PR BE S S T havi oy FRp=d
R feil ' ' d Id b .
IOAE 10 0 o LAISHE AN B ariea
goass s s ast asHase Ml eFhéh cooled to room

temperature. The film thickness obtained was 0.58 pum.

r

. This product was exposed to lighf, throughout its surface
by a high pressure mercury lamp (amount éf exposure: 45
mJ/cm?) . Then, the exposed product was washed for 1
minute in water at 25°C, and then dried for 10 minutes at
60°C. As a result, a polymer composite heving a polymer
membrane formed on the base material upon photo—-curing
was obtained.

-Comparative Example 16:

A polymer compdsite having a polyﬁer-membrane,
which was formed on the base material upon photo-curing
and which had a hole pattern formed on: the surface, was
obtained in the same manner as described in Comparative
Example 15, except that during exposure to light in
- Comparative Example 15, the product. was exposed through a

mask so that a pattern having many holes of 100 MHm in -
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havi ng no am no groups on the surface. Photosensitive
resin conposition G (solids concentration: 6 w.% was
added dropwi se onto.the non-coated gl ass, then fornmed
into a filmby spin coating (1000 rpm30 seconds),
dried for 3 mnutes at 40C, and then cooled to room
tenperature. The filmthickness obtained was 0.81 m
HHissrereod uxtr r sagedxposéd be lobghtingdir oughout its
~surface, by a high pressure nmercury |anp (anount of
160 EX3PehP) 17Then, the exposed product was

washed for 1 mnute in water. at 25C _and then dried
for 10 E%ﬁh@@??ﬁoa  IA358 FasuPfedadfolyhsse material
|t ' [ rane for n the ., .,
e D R 2 Db Y OB ARG St el mag oo ete Lt ive
Cernar aldns £Xanph 6c 135001 Bal KEB e Q’H&qﬁh&ﬁ NAVENge A yas
pol yner nenbrane, which was forned on the base
rEtled alrapois §heh e Cuhengonandawiccyihadt a fd® formed
pattern fornmed on the surface, was obtained in the -
same mafidm dsy desin i bedtingCanpanatipwe 3 0Esaygydid)/, dried
except that during exposure to light in Conparative
ERéEnpl @irnteherprodifct awd dxposedolhdotghraommask so
,%hat a pattern_havin ny. holes of 100 min dianeter

FPRAGET Whsi d The &ﬁiﬁ?ﬁhﬁC¥&%m%|%béiinaéhWﬁg 0.81 pm.

t T ' i [ hol e .
53! gk oL YOEEo CORPOS 3R TR IBIOLE (oo, suscace,

02 Bl askm 300 R0 Wn2bcsegonds) fahoashi BF AbFure: 60

result, the film thickness of the exposed areas

uéérmdsed Byen, 3thm exAbter thedashi nas thes hexpesed
areas were irradiated

minute in water at 25°C, and then dried for 10 minutes at
60°C. As a result, a polymer composite having a polymer
membrane formed on the base material upon phote-curing
was obtained.

Comparative Example 18:

A polymer composite having a polymer membrane,
which was formed on the base material upon photo~curing
and which had a hole péttern formed on the surface, was
obtained”in'the same manner as described in Comparative
Example_l?, except that during exposure to light in
Comparative‘Example 17, the product was exposed through a
mask so that a pattern having many holes of 100 pm in
diameter arranged would be obtained.

Example 21: Ashing treatment

‘The polymer composite having the hole pattern,

prepared . in Example 4, was irradiated with O, plasma (300
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‘Wi th high energy electron rays, and the resulting gas
was introduced into | CP-Ms. Peaks ascribed to organic
conponents were not detected, and it was confirned
that traces of the photosensitive resin conposition
on the surface of the base material in the unexposed
areas were renoved. Test Exanple 1: Test for exposure

o, Vel esebased) sebveakhibach ak the pQITErL CONPOSHt s

obtained in Exanples 1 to 21 and Conparative Exanpl es

T Hic k8 smso £ dtppedxib swalt @rrerrs \eBid 045 ¥@t 8y - basedn .

solvents at 370C. After |apse of 3 days and 10 days,

4P ofthhea plol yaer theompesiposs hvasr obsersee toradiated

evq!u%%f the stabiljty of the polynmer conposites in

Vet ok hen SB9Y 0Bl oRALeR- BAYSd 96l iR steTRbting gas was
I e r u er, an_aqueous . sol uti on of

e e A oo prar e ana°areBarumo cxganic

Ryse sphad en § phasphateouther iscolygg sy PH-fed) that
a 10% aqueous sol ution of acetone, a 5% aqueous

sahutdson Ofths osth vitd dedeeyk veulbatio, nhbds 10284 etal the
bovi ne serum contai ni ng Dul becco nodified Eagle's
redifigny @ hridtichasd mdkssibklPhar maceutnecalodod ,atdds | were
Dul becco's Modi fied Eagle's Medium. For the water
AREMFE phosphat e buffer sol ution, dipping tests at

00 re al so conducted, and each of the polyner ‘
@8&%&%@% ter eo'aaﬁfsfdoa"nae’i%o%l‘é’fl‘é tRa¥2BsaPpedd |splvent
connect i WL tch (k. he pol ites _of Exanpl.e 4
and ConBar At e Beathy e b SR ThEEReoBEOn a0 Fétal
bauipe ssenured ont ald NGokbh Peeomedibiied Faglig) g was

medi um at 37C, the statuses of these pol ynmer _
doppesi ties wahefore- andr a4 erwadk ppi-pa sake sShQWhdd H Groc

IAto 1F by

After lapse of 3 days and 10 days, each of the polymer
composites was observed to evaluate the stability of the
polymer composites in water or the various water-based
solvents. The solvents used were pure water, an aqueous
solution of potassium dihydrogenphosphate and disodium
'hydrogenphosphate {(phosphate buffer solution, pH 7.4), a
10% aqueous solution of acetone, a 5% aqueous solution of
sodium dodecyl sulfate, and a 10% fetal bovine serum-—
containing Dulbecco modified Eagle’s medium (a product of
Nissui Pharmaceutical Co., Léd.; Dulbecco’s Modified
Eagle’s Medium)}. For the water and the phosphate buffer
solution, dipping tests at 60°C were also conducted, and
each of the polymer composites after 3 days and 10 daysr

was observed. In connection with the polymer composites

of Example 4 and Comparative Example a dipped iﬁ the 10%
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way of exanple. In all the tests, the pol yner
conposites of Exanples 1 to 21 after dipping showed
no changes in surface shape as conpared with those
bef ore di pping. They were in stable states w thout
peeling or collapse of - the polynmer nmenbrane due to
swel ling. The polynmer conposites of Conparative

Eeatrgpl eisotihe $8ruan ddieOthialg @@ﬂ@ec@@rﬁoﬂﬂf§E@t@%gle s
in which the polynmer nenbrane did not settle on,

peslignodt, 37Phe, base mehenisals, od HHi®se R WBEr composites
menbrane did not conpletely peel off, but was so
S ren azdtsfpart Ky ppige faxsmalewibate FaGerLal toi AF by
all t e test conducted. These findings confirnmed
it ¢ iﬁ _conposite of the pr esent |nvent|on

rane fornmed on th

whi ch h

nalgrial aWqu%%g€§aFFace CnBait %f\ﬁ%q?%ﬁﬁ?ﬁﬁ E:
e | O I e

W:Qus1 e £ 01l o MRl N 3ih 'H%Fié t&%anp a?tﬁ@ %H%wgt ¢h

or a water-based sol vent e tern

cultfigee tasdpdhes pebyfal «CORIAS te) ol a:b@f?&ré ng EXgaRkLe
21 was used as a base material for cell culture, an

ghﬁﬂIwem@ti@rﬂtebﬂEuseate$tmmrhauﬂuhméxﬁhgThe bastapse of
material was sterilized in an autoclave, and then
P WRRT | PP EAHGt HEE &l Galdld it e ﬂﬁmma:tladner

th f . A _.10%fetal b
SR oA BBEES B Engh 18 ot bR Rag the

W%ﬂé ‘%%J%”i@gsfQEQQaEBOthc%et%Pl%hexﬁﬁgnﬁgﬁ%%%?ﬁngld

mai nt'ai ned its sfructure stabl
Tlde (‘s@ﬂﬂéjlcﬁjnn%u@dbgéﬁegnb(fft h%h\’e\@tkﬁarseg%éj’pélelal or the

pol ymer

polymer membrane did not completely peel off but was so
swollen as to partly rise from the base material, in all
the tests conducted.

These findingé confirmed that the polymer
composite of the present invention, which has the polymer
membrane formed on the base material having the surface
modified with amino groups, could maintain its structure
stably in water or a water-based solvent.

Test Example 2: Cell pattern culture test

The polymer composite obtained in Example 21 was
used as a base material for cell culture, and a cell
paftern culture test was conducted. Thé base material
was sterilized in an autoclave, and then bovine vascular
endothelial cells were incubated therédn for 10 days. A
10% fetal bovine serum-containing Dulbecco modified

- Eagle’s medium was used.

41



menbr ane, but adhered only to the site where the gl ass
was exposed to the outside. FIG 2 shows the status at
24 hours after start of incubation during eval uation
of cell pattern culture. The above-descri bed
enbodi nents illustrate the polyner conposite of the
present invention. However, the -present invention is
not |inithedidte iheseaepbadi mart $01 @t casbes changed
and nodified variously. It should be. understood that
swdmntehiangési tsubsrittitirens tawidl y ald etia¢ i onstoae hedium. -
made therein w thout departing from the spirit and
J&GpoFL § ndid nveht RBheas @eftinddiywaher-appehdiedpolymer
clainms. 42 What is clainmed is: 1. A polynmer conposite
- OSSR gy RUbaRRRRREEr PRLYak® 9ot yhervherpr she glass
Vi I t arit of id, base terial,
e B mes Renb anethavERg af tFeadt SRy opt 19 EiTye =t
%Q'%dﬂ¥§”3¥t@@np9§f£eo?e&ﬂgu%g%idﬂ1&hrfﬁ&t§v§f88§§gn of
to water or a water-based solvent, wherein sa
pelyngra terdr anel tsra.resin film fornmed by
phot o- crosslinking a photosensitive resin conposition
consi st Thg edsom-idddgrdfed mmbedisehndlsl & 11pod e the
and during crosslinking of said photosensitive resin
POAYEST | GHP SDee o@fpgﬁﬁo§éﬁ§ieﬂitvél‘gmu‘{dsorof daiwkver, the
hotosensi tive resin conEoiLtLon are bound to am no
Brausl it PS4 stif 130h DENSARd BRsc HRRGEodiments,
r [ ' ' L5:flxed to.said bas
ﬁngteef%i%gll .b%g.&%rgfép&olé%mnégjﬁr%gélﬁt & “accor Yn‘g ?_Iéc cﬁhﬁurﬁd Re .
]]Lpdﬁ}ﬂﬁé&;ro@& waid hesh nehihgess Lapyed Dk €xRosing to
ig an
alterations can be made therein without departing from

the spirit and scope of the invention as defined by the

appended claims.
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entire surface of said photosensitive resin :
conposition coated on said base material to crosslink
said photosensitive resin conposition. 3. The pol ymer
conposite according to claiml, wherein said resin
filmis provided on said part of said base nmateri al
by pattern exposure and devel opnent of said
mifosenstl hVReHESIsn conposition coated on said base
material to renove unexposed areas. 43 4. The pol yner
conposite according to claim3, wherein after said.
devel opnent, traces of said photosensitive resin
donposi th diP PSR goBRPPate ePMPaiidinshse mternaterhnal and
sai d unexgosed,areas are renpved. 5. The pol yner

CoffbsiTe” dLeBPUPRG PEOYR&SH £7 athet®t#t sai B2aki a§ said
YUDG L 2L 1, SULEACE QT 023 %eéﬁrga%%l t%g%o'ﬁgo aid,

unexpose areas are renoved.

MGG 1 01 8RY QQQdOEol%h@fn%éhﬂé?ﬁéswgg{gﬁgu§g?din a

‘phot osensitive resin conposition’i a conposition
GafHtal d:igh Seat6r wsdkubbe ROMMTRIr-Hd N0 2L 0t |,
groups as sai d photosensitive groups, (b) a

conposi mh@reciont=a d Ngo hymar emesblablee iphet resin film
crosslinking agent having azido groups as said

plratese day tﬁ%?fét@T699§§léﬁﬂjia‘~g\/\@t ehogelamsl el povyneesin
havi nqg . .no phot osensi tive %roups, or (c) a conposition
SOMERH PSSR Sr S EOPEDFESRBIyAULY (R g a5t Hosoluble

r S i d S LE r.oup a . yat.er-sol ubl e,
%8? nef§h§§?%gdﬁ%9% o?géS%§¥§f3€QQP§hﬁ§ld%§ﬂP O?enSlglve
%@%@h*ﬂﬂﬁﬂﬂéﬁﬁ&@%?'§6ﬁ§sbfnbh6§oggﬁgi€¥vg'Hk&gﬁgoof said
rhotosensitive resin compositioh are bound to amino

groups fixed to a surface of said base material, whereby

said resin film is fixed to said base material.

2. The polymerAcomposite according to claim 1,
wherein said resin film is formed by exposing to light an
entire surface of said photosensitive resin composition
coated on saild base material to crosslink said

photosensitive resin composition.

3. The polymer composite according to claim 1,
wherein said resin film is provided on said part of said
base material by pattern exposure and development of said
photosensitive resin composition coated on said base

material to remove unexposed areas.
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groups as photosensitive groups. 7. The pol yner

conposite according to claim6, wherein said

phot osensitive groups have a structure of the

following formula (1) or fornmula (2): 44 (2) where Rl
and R2 each represent a hydrogen atom a sulfonic

group, or a sulfonate group. 8. The polyner conposite
dccor di miet panyneanecetpost aenictotraihg WeersiHisai d

wat er - based solvent is at |east one nmenber sel ected
Wheneie afoem tohdi devadgopmeat pHysiadog Casabdf f er
solution, a protein-containing aqueous solution, a '
Bﬁﬂﬁﬁﬂﬁﬁﬁ%ﬁ%ﬁﬁaﬁ%%bﬂsc§ﬁpeﬁﬂgﬁpnaﬁn RNA-E ot af agagof said

yueous .solutjon, a_sygar-containin aqueous
Bt Moo %11 quf o Roft HPE*REARGE T ol femoved
suspension. 9. The polyner conposite according to any
one of clains 1 to 8, wherein said polyner conposite
BS a MafrhieX p BRI &lo®ds Bt D 988988 ngO0k 0@ HASE 4,
material for cell culture. 45
wherein said amino groups on said surface of said base

material in said unexposed areas are removed.

6. The polymer composite according to any one of

" claims 1 to 5, wherein said photosensitive resin

composition is

{a) a compositlion containing a waﬁer—soluble polymer
having azido groups as said photosensitive groups,

(b) a composition containing a water-soluble photo-
croéslinking agent having-a%ido groups as saia
photosensitive groups, and a water-soluble polymer having
no photosensitive groups, or

(c) a composition containing a water-soluble polymer
having azido groups as said photosensitive groups, a
water-soluble polymer having no photosensitive groups,
and a water-soluble photo-crosslinking agent having azido

groups as photosensitive groups.

7. The polymer composite according to claim 6,

~wherein said photosensitive groups have a structure of

the following formula (1) or formula (2):
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where R' and R? each represent a hydrogen atom, a

sulfonic group, or a sulfonate group.

8. The polymer composite according to any one of
claims 1 to 7, ﬁﬁerein said water-based solvent is at
least one member selected from the group consisting of a
physioclogical buffer solution, a protein-containing
aqgueous solution, a DNA-containing aqueous solution, an
RNA—containing aqueous solution, a sugar-containing
aqueous solution, a liquid culture medium, and a cell

suspension.

9. The polymer composite according to any one cof
claims 1 to 8, wherein said polymer composite is a matrix
material for a biosensor, or a base material for cell

culture.
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