POLYMER COWVPCSI TE CROSS REFERENCE TO RELATED

“APPLI CATI ON The entire disclosure of Japanese Patent
Application No. 2004- 096854 filed on March 29, 2004,

i ncludi ng specification, clainms, drawi ngs and
summary, is incorporated herein by reference in its
entirety. BACKGROUND OF THE INVENTION Field of the
Invention This invention relates to a pol yner
conposite conprising a hydrophilic polynmer menbrane
provi ded on a base material, the polynmer conposite
bei ng used exposed to _water or &fr-based sol vent,
and uses of the;ﬁ@%ﬁ%ﬁE%éﬂﬂ@Q%} A+Description of the
Prior Art Pol ynmer conposites, which have a hydrophilic
pol ymer nenbrane provided on a base material and find
use as 5 nt,
have hi?ﬁggﬁgﬁggg%ﬂﬁggg'gé]g%%%%ﬁgaég%ggeéﬁggﬁﬁsors
(see Japanese Patent Application Laid-Cpen No.
09-127041). Anong them are pol yner conposites which
are prqgecedirbyicRALINGS PlpanctePatsnt ABNEALRIM Wh. 2004-

m xture of a compound derived froma polyvinyl acetate
0sepRnfifddcat Murcprodpeds, igtiut Argadpdelidecaschaimbatrawings
crosslinking agent, and a physiologically active
asdibsinance, iennevrpaseedrhtein by refancheeriossl dmketyg t hese
materials by heat. If such pol yner conposites use the
1 0 physiologically active substance whi ch does not

accept high tenperatures t he ose rocess-rel ated
probl em t hat Bk QRQWN%O%EHé IE%V%E%@N ormed at a

| ow tenperature over a long period of tinme of the
order of 24 hours. A polyner conposite, which has a

Fpe%l%rfr?ﬁe nv%% igrrlle conpri sing

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 hitherto been used as components of biosensors
(see Japanese Patent Application Laid-Open No. 09-127041). Among
them are polymer composites which are produced by coating an aqueous
sblution of a mixture of a compound derived from a polyvinyl acetate
saponification product, glutaraldehyde as a thermal crosslinking agent, and
a physiologically active substance on a base material, and crosslinking

these materials by heat. If such polymer composites use the
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a PVA-SbQ (pol yvinyl al cohol having a stil bazolium
group) solution photo- crosslinked on a substrate, is
known for use in a biosensor (see Japanese Patent
Application Laid-Open No. 07-113773). However, this
pol ymer conposite involves the problemthat when it
is exposed to water or a water- based sol vent, the
pol ymer menbrane peels off the substrate in a short
time, or the polynmer nenbrane coll apses because of
cracks, etc. The same problemis true of the pol ynmer
conposjte which uses a photo-crosslinki agent as

prhgsidlpeisatyiantivh éula%ta?wﬂt%ﬂﬁéa N9h AR S, e ratles,

plication Laid- en. No.. Q9-127041. On the,athe

g § itk Rafiisd BN SRl T 08 18 Yiffommed
t.o r- : tyre HAs

st ioloR T RraQRE B0 SP Lo beridd AN (TS RlTIof22 RARE

mat eri al,, i Re; QQIIr%HE'Ee,%iEH'hﬁs QOIS th &4 ngmlﬁalféo&dﬁ'g?gsing

preci pitated by using, as tenplates, water drop

a PR bR 1y EaY NAEE8L] A VidiEa SUTHaa6Budf graupphdltiiien photo-
duri ng evaporation of an organic solvent froma

creedllitkiedronof swbshack, agphabiwa fpohydrar a biostherdegakipancse
sol vent under high humdity conditions (see Polyner

PRenicapplicegionodid-Gpen No. 01-1132081) , HPweto, U5y polymer
However, this polynmer pattern is hydrophobic, and thus

capapriote isvplyeeske pioblera ARy erhen & ingSensseitenvaer e water-
adhesj ve protejn.

As l{, th b i ses .
b%SﬁQtSO]é@PF§h%PHB’ﬁnftfH5?f%Pf?rél%§g¢§§Sr o _tgj% et e Sbg e
o TR mBE S A DB B PRBIST S 08 st
e N I S

a%(\aﬂy GOHLQNILEA 1RTRY bR RenBOAM RIpaf IR L L A PRI ShioneVAR-
en used in a state exposed to water or a

O¥&t Blo- basiedosel vent, can nmaintain a stable structure
or a long term and

On the other hand, a base material for cell culture is used exposed
to a water-based solvent. A known cell culture base material has a
polymer pattern carried on a base material, the polymer pattern comprising
a polymer precipitated by using, as templates, water droplets which have
gathered on the surface of a solution during evaporation of an organic
solvent from a solution of a hydrophobic polymer in the organic solvent
under high humidity conditions (see Polymer Processing, Vol. 50, No. 1
(2001), P. 10-15). However, this polymer pattern is hydrophobic, and thus
cannot suppress the nonspecific adsorption of an adhesive protein. Asa

result, the problem arises that cells other than the desired cells adhere to the

polymer pattern, rendering a precision culture impossible.



whi ch 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 polynmer conposite conprising a
base material and a polyner nenbrane provi ded on at

| east a part of the base material, the polyner
menbrane having at |east hydrophilicity, the polyner
conposite being used in a state exposed to water or a
wat er - based sol vent, wherein the polynmer nenbrane is

aresin filmfar - Ihking a
photosensitivéﬁjp@gﬁﬁxe@Egb@ﬁﬁﬁ@ﬁigiﬂéhgting
essentially of a water-soluble polynmer, and during
crosslinking of the photosensitive resin conposition,

sone Ofrh?rgpé%.%f?tsﬁ%hﬁé)ﬁ’E%%%%’éh?%cc%gnrﬁtlﬁﬁe@'i‘;?HR:Sl? i drithe

resin conposition are no groups I xed to

aBRR- 1SRG AR Rbbldnes. bases MRbBfekabsf theliaveRyord REploPedea
filmis fixed to the base material. A second aspect of

pdlhgiePeb)FBEitE GMPAS ik en &fhehhBepliLaaRite ek py@dttoomter or a
according to the first aspect is characterized in that

white-baesd splfedtnran maoeined stapleestposiregor @ lbhglirnt, had
entire surface of the photosensitive resin

whishposi ttd pefasklyededns rHmsp asdenel for icall cobues el # nk
the_Ehotosensitive resin conmposition. A third aspect

maferiah 1y bipseRsogonposi te of the present invention 3 0

e R e s e
terial .b tt . .
ofRutsedtolieDES BT LBRRH R e STHEUAIRR 20l d®
mt@ﬁ“g?%d& rol RiHYPHALN PR BHURERS melleri QU RN pAFRRSL Of

! mer conp03|ye e pyesent |nvenF|on
mesePL Milgg af REst - Sp1ASRAG! tHeSpANAEAESBpbHEILE A Lbed
e

after the vel opnent ,
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 composition are bound to
amino groups fixed to the surface of the base material, whereby the resin
film is fixed to the base material.

A second aspect of the polymer composite of the present
invention according to the first aspect is characterized in that the resin film
is formed by exposing to light the entire surface of the photosensitive resin
composition coated on the base material to crosslink the photosensitive
resin composition.

A third aspect of the polymer composite of the present invention
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traces of the photosensitive resin conposition on the
surface of the base mterial in the unexposed areas
are renmoved. A fifth aspect of the polynmer conposite
of the present invention according to the fourth
aspect is characterized in that the am no groups on
the surface of the base material in the unexposed
areas are renoved. A sixth aspect of the polyner
conposite of the present invention according to any
one of the first to fifth aspects is characterized in

that the photosen3|t|ve resin conposjtion i.s (. a
a%%%%@@ﬂ?ﬁ@% 1EBReBFGiiihgh @ﬁﬁﬁ¥@Fdé%ﬁEBF% BﬁpyﬁgplﬁaV|ng

p@&hﬁﬂ%@ﬁ? %bﬂf H\%%E%&ﬁ B §%¥%Bl épo?ure hd)

SItIV groups er -solu

R 1% PG BNOLRSERSES PIVE% groups, or (c) a CO_WPOS| tl on

containing a wateéer-so e pol ymer havi ng azi do

gr OUDSAat%uh'EeasBQ&t&?tﬁé‘?nyn\(& Drptiste oF thebessehOlnvbhBon
pol ymer having no photosensitive groups, and a

adbRt @ihg 36 ikibterdhgicor Bradasddtdiiadd nagendfidrale dgvclapindat,
groups as the photosensitive groups. A seventh aspect

tradestdfehpphymeensitnposin eomposinen pmethenurfatnvétitd e
according to the sixth aspect is characterized in that

mgtpsial 4n theplsxpeesisincpy aregiesipsdhave a structure of the

follomnqg formula (1) or formula, (2): N3 HC H (1).N3
H-C (2 fifth aspeghef ghampo aﬁ&rmn@&éﬁe Pé&%ee@réﬁ?ma}nvemwn

accorémg%] tl?et orlrllrthaas%lélztf gnclhara%ter W i th %glafmqrqg tg?o%soéjlp
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 is characterized in that the
photosensitive resin corﬂposition is
(a) a composition containing a water-soluble polymer having azido
groups as the photosensitive groups,

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

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

A seventh aspect of the polymer composite of the present

invention according to the sixth aspect is characterized in that the
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An ei ghth aspect of the polynmer conposite of the
present invention according to any one of the first
to seventh aspects is characterized in that the
wat er - based solvent is at | east one nenber selected
fromthe group consisting of a physiological buffer
sol ution, a protein- containing aqueous solution, a
DNA- cont ai ni ng aqueous sol ution, an RNA- contai ni ng
aqueous sol ution, a sugar-containi ng aqueous sol ution,
aliquid culture nedium and a cell suspension. A
ni nt h aspect of the polyner caonposjite of the present
PRGBSOV Sased hayhy StraC%lﬁ&yogﬂ@ B lotiag fomatiald) gf ght h
asp cgfkis characterized in that the pol ynmer
RHSHE% eis amtrix material for a biosensor, or a
base material for cell culture. The present invention

can prowm=ge a water-sol ubl e pol yner pos{ t e which

i § Stab r a_l-org period of ti )

vvgl?er @ \Agércggqsed stlvent . '?ﬁ?s & 4 T~ ()
conposi can be preferably used as a g \Ng agent

or a surfac®nodi fier by a water-soluble pol r which
is expected to be used while exposed to water or a

terr based sal vent, congretel a mtsrix for _a
WhEbnal Roleeh L6 A0 QU HTET g OBo O g AP SO

us, the polymer conposite produces the effect of
m%@ﬂ?‘?%ﬁ%?hg to the construction of a device in the

LroEd A il S5 20l yindiN& A0k e YITRE plsend | €l d.

BRI EF Sé%tgf§éiﬁgéq¥HE E@ﬁwvhﬁgﬂ%br a nn?e conpl ete
inNBHgs S haring @fan?hﬁemﬁﬁé Firsi VRAEHOGNsPBES i§ he

advant ages thereof, reference is now nade to the
cHohdtombaDindeac tHepihepdasddsadoaptingt tcant shd mehtter sclected

acconpanying drawings. FIG IAto |IF presents views
fremonhie regroam cexasipl o 0f phsobtgatal bubfer solution, a protein-
containing aqueous solution, a DNA-containing aqueous solution, an RNA-
containing aqueous solution, a sugar-containing aqueous solution, a liquid
culture medium, and a cell suspension.

A ninth aspect of the polymer composite of the present invention
according to any one of the first to eighth aspects is characterized in that
the polymer composite is a matrix material for a biosensor, or a base
material for cell culture.

The present invention can provide a water-soluble polymer
composite which is stable for a long period of time when exposed to water
or a water-based solvent. This polymer composite can be preferably used
as a 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.
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the pol ynmer conposite after stability eval uation
tests. FIG 2 is a view showi ng an exanple of the
state of culture during pattern cell culture
eval uati on. DESCRI PTI ON OF THE PREFERRED EMBODI MENTS
The present invention will now be described in detai
based on the enbodi nents offered bel ow. The pol yner
conposite of the present invention conprises a base
mat eri al and a pol ymer nenbrane provided on at |east a
part of the base material, the polyner nenbrane
havi ng at | east hydrophilicity, the polymer. conposite
Thies, iee DRIYEST $ORRIBHE BIRBHSES ERE H15CGhett! nfjibjing 10 he

- b d | nb '
A SRS e PO TR ALE U AP

ﬂﬁhln1forned by photo-cross |inking a photosensitive
esin conposition consisting essentially of a
wat er - sol ubl e polymer. During 6 O crosslinking of the
phot osensitive resin conposition, sonme of

phot osensi gRYEF WEBERI O IAN©PIPEOSRASVINGS resin

conposition are bound to anmino groups fixed to the

surface of the base material, whereby the resin film

is fixed to the base material. The photosensitive

resi n Eonposirt icompldednilerstdneipy ef thetpresany émtdndien; asda

conposition contai ning a water-sol uble polynmer as a
theeidnantegppdwestt, refpgnpais my~ prstedsdhs ifellowing: drgpgptions
. However, the photosensitive resin conposition may be
INCORGMEONT VIR O ATCOTHI AR 18 &ﬁ‘t"@?gs'sol ubl e pol yner

e e 5ol u r
cont ot gl & AT e er D ot P sSTmAle g agenl ot

| b i e
Wt ST ey AR R PuBRRLPREIS, ccensttive

gr oup. pf tefnaliNelNowihBenrhahAReRskld el &Sdulture during
conposi tion

pattern cell culture evaluation.
DESCRIPTION OF THE PREFERRED EMBODIMENTS

The present invention will now be described in detail based on the
embodiments offered below.

The polymer composite of the present invention comprises a base
material and a polymer membrane provided on at least a part of the base
material, the polymer membrane having at least hydrophilicity, the polymer
composite being used in a state exposed to water or a water-based solvent.
The polymer membrane provided on at least the part of the base material 1s
a resin film formed by photo-crosslinking a photosensitive resin

composition consisting essentially of a water-soluble polymer. During
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may be a conposition containing a water-sol uble

pol ynmer having photosensitive groups, a water-sol uble
pol ymer havi ng no photosensitive groups, and a

wat er - sol ubl e phot o-crosslinking agent. The content of
the water-soluble polynmer is preferably 70 wt. % or
nore, nore preferably 85 w.% or nore, based on the
solids content in the photosensitive resin
conposition. No restriction is inposed on the

phot osensitive groups contained in the photosensitive
resin conposition for formng the resin fil The

cishli g ea $if the hfPsuss YRair SBeCPuBrS Ery
ohriar SRS, et Soaaria o i e R i aredhomgso
Th i §.that i d ' )
it GoaRer pieddd Tl g PR R Bl PG b e e
ﬁg% il E’i‘%eﬁ%?hé‘ﬂsgrdlé’ﬂeriﬁﬂget her form stable coval ent

ndS upon itrradiation with Iight, and can thus

mai nt airRe HABosénAtiPO kIR CoMPURRDN R dR EheShrRBEN -
Particularly preferably, the photosensitive groups

irh@uiipg 94 8@ poditieupenhar gt heatlhrsadible eohepresenneath by
the aforenentioned fornmula (1) or (2). The fornula
cqritposdonanahaing pabeistngtieagrowpsd tHrevdwernhea (2)
shows a divalent group. In either fornula, the
plsetbfonaie WpsoupemBositiep nEyeri & o osIos e an e acaior-
is exenplified by an alkaline nmetal, such as sadi um
sQpblsard ¥ U ARV IFRPhEHSEBYENS I PURS: §F BIRY bred CHBPATIHERL | y

o0t L1 A% 0L BB SLLTKL . ARl
e A T I
p@gpnégﬁgyeggrgﬁgn bE1HRAN AT, HRHHWRIRRsTOL YRlif BRIpSSRIon
may be a composition containing a water-soluble polymer having
photosensitive groups, a water-soluble polymer having no photosensitive
groups, and a water-soluble photo-crosslinking agent. The content of the
water-soluble polymer is preferably 70 wt.% or more, more preferably 85
wt.% or more, based on the solids content in the photosensitive resin
composition.

No restriction is imposed on the photosensitive groups contained
in the photosensitive resin composition for forming the resin film. The
photosensitive groups may be publicly known photosensitive 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 together form stable

covalent bonds upon irradiation with light, and can thus maintain the
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pol yvi nyl acetate saponification product, polyvinyl
pyrrolidone,

pol y(met h) acryl am de-di acet on( et h) acryl am de

copol ynmer, poly-N vinylfornmam de, and

pol y- N-vi nyl acetam de. O these polyners, polyvinyl
acet ate saponification product can be used preferably.
The degree of polynerization and the degree of

saponi fication of the polyvinyl acetate

saponi fication product are not limted, but that
havi ng an average degree of polynerization of 200 to
PSOOT TN RPSHE EE P Eaponi fication of 60 to 100% can

b f bl .d . .

p§| ;?rgg’iagt%fql%iﬂo@fﬁal}?&ﬁpﬁ RO PGS Pening 140

obt ai,n i.ci ent LEiMILY. .
<SRy R SELATle v REb A s b YR 0RallsRi
(@f. g i%@ﬁhgaggp%m% h654 Vi1 GRTIRESH LdrfNink $o SRy RI (@

hat poor ing properties tend to occur. A |owered

SERRE VAL A hPr BecliRaShtuld fige MilsaRsé bioupdses
difficulty in obtaining the desired coating thickness.

rédprschitétey esOgh, sapantt M it dampifiddels ah hikaliGe ¥herakes
it difficult to obtain sufficient water-solubility
saidanatdumdevetapabnl | The plotcsbhdiine gheipwmae besbiaghlye
pol ymer havi ng photosensitive groups, it is

bpewb imthedadiee soluble phaimsiresslingingeagant 4T ¢o HsOWAGT ANy

a photosensitive group (a photosensitiv roup unit
podyIReTt MR ther i BEEto iR & pRaAcer E%ih?ﬁ %@Y%‘Petoﬁé’la an)

cq&ygun ~having a photosensitive group for
a ing the photosensitive group into the

Hiei ng into |
doscr i pontnicy RRaNERorBihen ARSI ENSgr B

descri apanese

c%?ﬁg%iﬁgﬁ'c%g%%r{s?%%gﬁh @lﬁte‘?’fs%flﬁl:ﬁlg ggwy|ﬁfa%ﬂl@s drea

_OXybUty phenyl car bonyl am™no- pr op- 2- enam de)
péi!})@fﬁﬂzl%éia% sdRhefiéRbnt foaset, ppRatBEgRsidlidsaeconpound

-(3-(4-azi dophenyl ) prop- 2- enoyl am no) - N-
poly{(meth)acrylamide-diaceton(meth)acrylamide copolymer, poly-N-
vinylformamide, and poly-N-vinylacetamide. Of these polymers,
polyvinyl acetate saponification product can be used preferably. The
degree of polymerization and the degree of saponification of the polyvinyl
acetate saponification product are not limited, but that having an average
degree of polymerization of 200 to 5000 and a degree of saponification of
60 to 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
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(4,4 dinmethoxybutyl)-3-(3-pyridyl)prop-2-enam de)
(hereinafter referred to as "photosensitive conpound
2"), and 3-(4-azidophenyl)-N(4,4" - dinethoxybutyl)
2-[(3-pyridyl)carbonyl am no] prop- 2- enani de)
(hereinafter referred to as "photosensitive conpound
3"), and photosensitive group units described in
Japanese Patent No. 3163036, such as

3- (2-di nmet hoxybutyl)-(4- azi dobenzylidene-2 sulfonic
aci d sodi umrhodani ne (hereinafter referred to as
"phot gsensi tive conpound 4

"), d. .. .
degreo o parompidsa il besy maazﬁoé)e H?f?f% i didfieuldto gpfiaipni ¢
id di [ . Th [ J
o ST A RO JUSCATRRNISS L dabanese
J Pat ent No. 31 36 ' '
ot or o1 &0 e g Btk prahT dR i MR G0l
it ?Q%‘oﬁrlnqaﬁa@(eo?&egx%n‘?p \é’iafr(r)glrea a BoM@behd H%ﬁg aSol vent

]
or a long period of "t The wat er - sol uble

pIRNGL B GIRSSbUP h PHoRABNItVS oAl hikif WRH th@RdterrgYutie
any one which has a photosensitive group. However, one

pdlaweRg Eﬁﬁlmgizdsdﬂ“tgé ouRpasnd hphiokosgis bidneaigr @upp fas
descri bed above, is preferred. For exanple, there can
inhednaimgdhd pAotodeasdiide graupbiane i, Ratediss il o pplyneriade
(hereinafter referred to as "photosensitive conpound
pistysenditive grionp ugitb deseri brsendighemsad are L prdiiationdiagd-
4,4' -di azi dostil bene-a- carhboxylic acig, and al kal i ne
Opgt Bo- 38939924 frowich s Sal4-az1dgbe sl hAni % -ani ne sal ts
of the T?% phot osensitive resin conposition is
digleth DB 1%A the state of a solution. A solvent for

pheiS I MRS AERRL -5 25 Mi ESTROR AL dbferllro as
“photosensitive compound 17), 2-(3-(4-azidophenyl)prop-2-enoylamino)-N-
(4,4’-

dimethoxybutyl}-3-(3-pyridyl)prop-2-enamide) (hereinafter referred to as
“photosensitive compound 27), and 3-(4-azidophenyl)-N-(4,4"-
dimethoxybutyl)-

2-[(3-pyridyl)carbonylamino]prop-2-enamide) (hereinafter referred to as
“photosensitive compound 3”), and photosensitive 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
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limted, as long as it can dissolve the conponents
contained in the conposition. Water or a m xed

sol ution of water and an organi c solvent conpatible
with water can be used. Nonrestrictive exanples of the
organi c solvent conpatible with water are ketones such
as acetone, |ower alcohols such as nethanol,
acetonitrile, and tetrahydrofuran. The concentration
of the solids is preferably 10 wt. % or | ess. Moreover,
addi ti ves whose anounts do not inpair t he

phot ocurability of the phot |t|ve si.n .
SRS %&p@ﬁe%ﬁy%éﬂréﬂ@e\da&% H@%td%éﬁéfﬂe% peripdefn
.conposition. For exanple, it is p055|ble to add

URpst ances necessary when using the pol ymer conposite

of the TRE SREd solutFl\ljem(ﬁoO@sz ﬁnl?i%@lagn?{fk)qg)ttl&1§§f]saﬁﬁs

enzynes SUE ose oxl ase I es suéh as

mhm 2091@%1'1 R ag l‘lgj?g %t@@%l&% Usgdedsr, Rnel8sing

polys 10 " The base materia

arp&lwlg%hﬁ hea bBSIReAdi 0t bRsIEds BYsdirdarboe Oi%qirbﬁkﬂeﬂg
of the photosensitive resin conposition is provided,

Fareedample, thbavenalid ngmed oupsdien dbiielbsuk-Rg edisdlfienianmicitb
groups present on the surface of the base materia
(har@nafder feferiddea, as Tphobesgnsiaiyeengtoustld)y4.4As t he
met hod of inparting am no groups to the surface of the
dibsideberptabadetdphenong-g-sublswé¢ btid, #¢ " uhezidogilberePy known
nmet hod, such as_pl asma processing in annDnla or .under
caaPOBH ifatfiles Bubdkabinoaptdee!s sypmaawie 63kt g refnig
terial having an am no group, nodification
MB?mﬁggsg t#dee of the base material with a surface

_erdI f'% ¢ Qotoggnsnlf\?e re%f E&% Qﬁ?’ig 8 leerf %lb ﬁl% stat
43 Dp3AEgn T prfhab! £08

itself an-ant no group

UL 1 THPO B B, 0 A e o
1iRAkY - ds oW g 1286t £ANdREIVE kb components contained in the
composition. Water or a mixed solution of water and an organic solvent
compatible with water can be used. Nonrestrictive examples of the
organic solvent compatible with water are ketones sﬁch as acetone, lower
alcohols such as methanol, acetonitrile, and tetrahydrofuran. The
concentration of the solids is preferably 10 wt.% or less.

Moreover, additives whose amounts do not impair the
photocurability of the photosensitive resin composition may be added to the
photosensitive resin composition. 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), DNA and RNA used as probes,

proteins, and polysaccharides.
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The shape of and the material for the base materia
are not limted. Exanples of the nmaterial for the
base material are, but not limted to, glass,

t hernopl astic resins, thernosetting resins, silicon,
di anond, netals, and ceram cs. The shape of the base
material includes, for exanple, a plate form a plate
formwith a curved surface, a fibrous form a form
having a mcroporous surface structure, a capillary
form and a tubular form but these forns are not
limtative. Preferably, glass cangge sed as the

mat eri Ahe basimataigy of @’hf‘éﬁf?ﬂecfﬁ?ﬂn nhg%rg‘eé]s % R&°%€hape.

This i.s b?cause such..a material and such_ a %ha 158N
oS ERE B b B PSENH Vi Rkt S HEP iR s vIdeE HBedn 2

th h th id.of K.wTh I ' f
RS PR L BT  E) 4RD: FORPRSU BT
SL&?fcte' S9nt %@s@{?ﬂ%égﬁzﬁ NS hb VB €81 1 tROPAS bLisPRaBR. t N8 the

ase materia orma coating of" the photosénsitive

mleBRId b CHPRREHE hBfho BRApstERhd duldady o EhR IRk O Ghat&idl] Ghs
the coating of the photosensitive resin conposition to

pbRAHTE o RO Y PRb1iGBNBIENE metial], suth deplasad, probessateeim of
perform ng developnment with water or a water-based
alevaliopennda dhosmgraicpolsy memospienirsaniace Thainhivitkreess
of the photosensitive resin conposition coated on the
plaser medterilahaving Aveminericrewm, nedifigeliompt Kisessiage odkke
coating. However, the preferred coating thickness. i
bssernierabwirh a surfare medidichgt e USRS Lhe Base raigrip &’FP@“

) it is difficult t Kk th th td [
T PANERIE TR, R R TR
SRR TR e e LSRR g s

AL GB gl et or2t ng conl no

i s coatipdsidfetdT@nBaRE 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, silicon, 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 capillary form, and a tubular form, but
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 and such a shape can be used preferably in preparing a pattern
structure through the aid of a mask.

The polymer composite of the present invention can be obtained

by the step of coating the photosensitive resin composition on the base

material to form a coating of the photosensitive resin composition; the step

o]
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material, the resulting coating may be heat-treated,

if desired. The heat- treatnent is optional, and does
not require particular conditions. Usually, however,
the heat-treatnment is perforned for 1 mnute to 10
hours at 30 to 150C, preferably, for 3 mnutes to 1
hour at 35 to 120C. The entire surface of the

phot osensitive resin conposition coated on the base
mat erial nay be exposed to light, or a desired pattern
portion of the photosensitive resin conpOsition may

e expose ght t ern. exposure,
E?@Pﬁb@e@ glgaIL:e QP%UI}%ﬁg{}‘@dﬂwospg:ggtttlvg)gﬁggbﬁpénposmon to

st s PR e B P Red R (RO TR Satee 20 o,
dEFROSHE S X RATAT frotr 8 ér%tseﬁrﬁXVQSB&etroft%ﬂead ttgﬁeygh

ormng an arbitrary pattern can
Hggﬁgmggsk having the desired pattern cut out, or a
mask conposed of only the desired pattern. 12 The

nmask Naye BigicRess BTeH: pHEsEmative fesideoRposicsarshtcda
resin is of a negative type, the site to be cured is

thiertains partendl ik aok lighited, Thihemavkness aljvesf evadlolgy  dloveever,
type which m nimzes passage of light used durin
thexpefured. coiheglthightesdasaenftor expodiithe damtingtthickness is
limted, if it can photosensitize the photosensitive
legy dhp UBw it sk MTeouhinigl akoeyrayhat the (ceating i waﬁsrm anif
exci mer laser (F2, ArF, or KrF Iaserg) and a E 9
hﬁrf@étgagéhlchatemetdén%u%ht B1eGEEATRE PECASE dhg Viscosity

e R Y S PR Y T
pr%%télﬁ%?de}eﬁtsaﬁ@&ﬂt & SgLgwcan be set, as

r opri ccor wth the structure of the
phOt 0S RPRk: ttl'té’ﬁh&[)@éi&tﬁrbdretsﬁlec&ﬂﬁéﬁﬁoﬁﬁs tdged bﬁrt‘ltielbase

source used. " Usually, the exposure energy is O.
mAtr I 2ht Qesktidé eoZindrRl eedday-vkatall, eh@esiedl Jheriat-
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 composition coated
on the base material may be exposed to light, or a desired pattern portion of
the photosensitive resin composition may be exposed to light. Upon
pattern exposure, the unexposed areas are removed by post-exposure
development, whereby a polymer composite having an arbitrary patterned
form can be obtained.

For pattern exposure, exposure to light may be performed through

amask. The mask for forming an arbitrary pattern can be a mask having

the desired pattern cut out, or a mask composed of only the desired pattern.
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In the case of exposure of the entire surface to
light, it is permssible, if desired, to carry out
heati ng, followed by washing with water. The
heat-treatnment is optional, and does not require any
particular conditions. Usually, however, the
heat-treatnent is perfornmed for 1 mnute to 10 hours
at 30 to 150C, preferably, for 3 mnutes to 1 hour at
35 to 120C. Furthernore, after the physica
properties of the coating of the photosensitive resin
conposition are changed, by pattern exposure, the

Ths prask dnagors fergened Hekrtha ﬁfﬁﬁﬁéé?wéﬁ}&%%f%ﬁ’eﬁ ofa
devel oped., The heat- treatnent is opti,onal, and.does

nGegHIVF deRR 1B° pi7 {1 et e AreddsneropaRE: SR T e ke er
t he at-treatpent is.perfor f Q. ] :

piceip et SHRE TR b o s BaRps T fight P bEAg edtbspre
hour aty,3% BLOS(%LZ’QLCfOI‘T%Og%eﬂSQIB?Ein{i%d,qul\f%laﬁpnent s

g, it 1t gives a

not limte sufficient difference in

pIRAbYERA YRR WRBHSEAGHVOSXARSERdAr 61 e’RGpld)&C-rdys, O
exposed areas. Water or a m xed solution of water and

elaftrof gani en 8Qtiviedttiasee gARat it loe Kuittlasanptad < highberesssied
as the solvent which can dissolve the unexposed areas
mofcuthéampicen bs alsed ke thpoli ghtesourddonr@Sthes e tighes@xasmioes
of the organic solvent conpatible with water are |
wietlongtd wsitle h hagh abetosersitizgtmesfiigl @ehicrg beutssd 45 desired.
met hanol , acetonitrile, and tefrahydrofuran. Lf any
The cxprsgee SvATGRAER DESClL S8 APPE REELS-IP REE n&f‘at"?@r‘ﬁe

stHiobe oS PR riscRa St apetp i) TR WERRC B soufec el
d ibed N ionzi i i
Ug@ﬁﬁ%%@?gg%gﬁé?e%%ﬁgé%@ﬁdﬁggﬁﬁﬂéﬁgﬂ%ﬁgHHﬁgﬂ%%Q@gpbged’

Hﬁkﬁgngxpg ed areas. If the developer is a m xed
solution of water and nethanol, the concentrati on of

the ngf{Hangke 68Bx e aNhevaltite shiffase thHEhl Q0iswt . %

The devel opnent can be perforned by dipping in the
peter edibleetf desired, to carry out heating, followed by washing with
water. The heat-treatment is optional, and does not require any 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. Furthermore, after the physical properties of the coating of the
photosensitive resin composition are changed by pattern exposure, the
exposed coating is heated if desired, and then developed. The heat-
treatment is optional, and does not require particular conditions. Usually,
however, the heat-treatment is performed for I minute to 10 hours at 30 to
150°C, preferably, for 3 minutes to 1 hour at 35 to 120°C.

The developer for development is not limited, if it gives a

sufficient difference in solvency between the unexposed areas and the

13 o



t he exposed material to be treated, or coating the
devel oper on the exposed material to be treated, or
sprayi ng the devel oper over the exposed material to
be treated. After pattern formation by devel opnent, a
rinsing step, a drying step, etc. can be added, where
necessary. In the case of the patterned pol yner
conposite, even after the photosensitive resin
conposition in the unexposed areas is renoved by

devel opnent, the photosensitive resin conposition

correspondi ng to sever é nol ec Iar rs n%%r qa q
Xpehe ase haEert amiged solgepiat %%terp pR greanic solven

SRR b e I R e A
ugehex\é:)%se(f) zrlrr%gt bf ﬂ?en\%la%r S%ﬂ.lb?é(é{) éry ﬁJHrEsth@M@é eg%nf)f%@ of

toSensitive resin conpo can renove

th‘g'b%g a'&%&%ﬁ%@&%gaﬂﬁ@&%ﬁhﬁa&eﬂﬂ@ RRINTRICIFOIROSHAE can

The method of renoving the remaining |ayer

lovierR@doHol I dc@iths Abtharshab&oRMrild, haditedralgirvfurin. 141fGiny
pl asma, cheni cal etchlng, etc. can be naned as

oNOBEESA ket 11y as@k anqatiefactorfghitogh bythoxy gedevelgedeaggions
particular, can be preferably used. By renoving the
calrm:p&pafedt}treﬁ?phb)hyos diisi ddvebpee siay lteoarpnscd p@mtion as
i nfluences of the photosensitive resin conposition
desaribbé absed, gaddts come et o lb'fllte‘i r?é IpRgeddnsi ti ve
resin conp03|t|%n |nclﬁ for exa

ce}mwl@?@ gﬁ;en%lrg pP P Vea%djrnﬁf‘}"%sﬁ‘l aa%aast hgﬁéhﬁ‘pﬁ?\éﬁ‘égﬁﬁ‘dn
158%‘?123\?%%’ ST hEVares D PRgbdle OB AOTRPRIL S (o) |
b SoPRRE B9 iPles! BlanPRl L, Cu'ture. for

i's'necessary that cel'l adhesi on does not

occur @Paﬁg‘@eleﬁ %HPEaﬂ‘F@BEﬁB@ne@Hi% d?ﬁ“‘l adhesdRloper

t akes ce at e site where the base naterlal i s

th%’%&%%?éii inQter g 1O BE Siedid, oRabRlig tHeh®v8idpRr on the exposed
corresponding to the unexposed areas. To use a

matarist tabe trehmdoed spyyitrethpaleyaipec onpothe tegposedt neterial
present invention as a base

to be treated.  After pattern formation by development, a rinsing step, a

drying step, etc. can be added, where necessary.

In the case of the patterned polymer composite, even after the
photosensitive resin composition in the unexposed areas is removed by
development, the photosensitive resin composition corresponding to several
molecular layers may remain on the base material 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

necessary, whereafter the polymer composite can be used. The method of

removing the remaining layer is not limited, but ashing by irradiation with
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material for cell culture, therefore, it is not
preferred for the suppressions of adsorption and
adhesion to occur even in the unexposed areas after
devel opnent which require cell adhesion. Thus, the
remai ning traces of the photosensitive resin
conposition should preferably be renoved. Not only the
traces of the photosensitive resin conposition in the
unexposed areas, but also the am no groups on the
surface of the base material in the unexposed areas
can be renoved mhereafter the so treated ol r
p@@waoglpqr@wak et@h@gp FEsEfR OF AgEITH a@ﬁwéla??trb%tw@@sﬁvnﬁﬁ%

t h f h
AR e ByacaiP CP 8 T TP mea By bt Aot REd as

h
wdsnon B e e e ShaRsilBat tRER SoBbe St usness,of
tHe g%o%ste'ﬁs vquglﬂ@ro%eyfﬁéﬁﬁﬁyéﬁ 9@ eiaﬁde@asﬁhg‘ﬁﬁﬁfeh@é& of

espon ing t nexposed areas (areas unexposed

tHeOhdth SREXivel resiBI @SR drPinRBud¥R G Sk aintiflelci@d sbyprebgon
fg%t t hat H?drgphob|0|t; |g 15 0 stroﬁggr int e site

o Pprodeihvilk S peopasdr e thgprebsioh b€ cpldlajhesiomenhr asieg the
present in the surroundi ngs of the unexposed areas,

pa@duﬂhenqmsﬂmgﬂﬂmnbgdnﬁmhmbB@MvamausegsBhﬁeedsmﬂwﬂlon
of an adhesive protein such as fibronectin, which in

ctlturg basé ggié@’réaldgr paigethesilone. foeasanpkend larﬁ&ﬁ%ssgrryo%fs
on the surface of the base material, which a

celhedlasian gRwuls 0careon SioRdmer YR RBYe; tfut 550 abgsion

t rﬁ)gf’l*}gl‘?t%ﬁtéhoea%gfgg’%ess 23S0 i DPORERHIS mEERELO"
t t t

AR BT B Ry B0 i

foWeﬁr %llﬁnpxo%éﬁnpﬁsﬂesoﬁ‘ﬁ ¥e&n; andntibg a@!@i‘ Iﬂi@e groups

face o base raterial, especially,

nﬁ%ri’a‘l l'fOll” Y81 BRIk, alckarord it iy r[cﬁrﬁiéférreﬂr@ﬁ thd suppressions of
possible to obtain a cel'l culture base material which

adfpticpaid adlpetdd icCoccat ientit in the paxbbeud aeaceafidss on

account of the poly-L-lysine having the am no
development which require cell adhesion. Thus, the remaining traces of
the photosensitive resin composition should preferably be removed.

Not only the traces of the photosensitive resin composition in the
unexposed areas, but 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
resin composition. Cell adhesion to the site of outward exposure of the

base material, corresponding to the unexposed areas (areas unexposed to

light), is presumed to be mainly induced by the fact that hydrophobicity is

150



group. The polymer conposite of the present invention
can be used preferably, with its structure being

mai ntai ned stably for a long period of tine, for
exanpl e, fora day or nore, while being exposed to
water or a water-based solvent. The principle, on

whi ch the pol yner conposite can nmaintain its
structure stably for a long period of time during
exposure to water or a water-based solvent, has not
been el uci dated. However, it is presuned that sone of
the am no groups present on the su of the base

;
SRR EST afhe HHOSeRY e%h@ﬂﬁ%&ﬁ&ééﬁ_ﬁ? PP engribtipRrane
plseRagene uarnt B ERE s Ufrel P ARETEY bW
h %%hﬁobif:f%{/ Tl s ¢ %ﬁa'rﬁﬁsn B?Eﬁ :adﬁ&@v@?ﬂﬂ&lnesuc%@n

¥ eretls use t he pnotosensitive resin COHpOSItlon

fiERREAAT WAL o RELLAT 81nSARONI L GRL {mrﬂfn@dgfgﬁps

I ncor porating azido groups as the photosensitive

o FIRUAS fack A tRZbEQ: ARRURS, WhichRee POliyME RYbuRE Bfcate@roved,
saponi fication product are considered to be nostly

whenrsyiebedodicsapB6iddsStd nikipngssremepedfic paogidat raadtiats on
with Iight. However, sonme of the azido groups may
dwotathe ridkyrptionnd vaciouh eretainsavdenn el tloageicrinteaadtam,
at many | ocations, thereby increasing resistance to
opidelddagrniiga afselietheying anegntwgheshasecd Aefogst erll ophsidyg
sol vent. Actually, when th ol ymer conposite
waegisp Rl polyms 45 semered: ﬁl@stsg% BMaR BFQURE (ﬁl&i}? ﬁﬁﬁﬁﬁe of

oSBT TR W, BT AT R
PRSP 18- PecPNTE BRI EPRL SR g et

sthBLE o g@ﬁﬁ%lasr(&‘l'@_%tn Aot ol thEo®AL-Iykidet hdvn@ihe amino

solution containing water. Its nonrestrictive
ol es include mxtures of water

The polymer composite of the present invention can be used

preferably, 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 period 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 on the surface 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 covalent bond. For example, when there is

used the photosensitive resin composition containing polyvinyl acetate

saponification product incorporating azido groups as the photosensitive
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and organi c solvents conpatible with water, e.g.,
ket ones such as acetone, |ower alcohols such as
nmet hanol , acetonitrile, and tetrahydrofuran; buffer
solutions such as an aqueous sol ution of potassium
tri hydrogenbi s(oxal ate), an aqueous sol ution of
pot assi um hydr ogenpht hal at e, an aqueous sol ution of
pot assi um di hydr ogenphosphat e and di sodi um

hydr ogenphosphat e, an aqueous sol uti on of sodi um
tetraborate, and an aqueous solution of sodium
hydr ogencar bonat ¢ aﬁd sod[uq1carbonate' ueous

graysutheidde era e rgdhs eolvyy ! Geget %ﬂpgail?@a?m&&fﬂda%t are
sogiuglc@ oridE} otas§j n1ch|oi!ge ]%nngniﬂn%n

CORHABRERdR PeIBAT B BHESMCHCr Bt A¥LhHe aHi ¢ "Pahd

R broni de: g o dl

e TRh STUET O “Sae PRl SO LARS Pl B Ruepy

bifd (he s ag?%SY%éWAS%QEatl@thémgﬁ‘PiO&Eihﬁﬁ,’thereby

pol yoxyet ene nonoacyl ester, ‘sorbitan nonoacyl

in@848he rN YS! el igBRlucIoFRItliAR wIBNAa s & thandidrat t y
aci d nonogl yceri'de; aqueous solutions of O 17 ionic

basadr §Acentactdcrealdgertics, theyolyasr sadpesiteolveasieyilabdi um
dodecyl sulfate, sodium dodecyl benzenesul fonate,
prepantd on ald bgsedeaeyiehbiviog aoi apinogrenpdendychufdcs. aci d,
| auryl am ne acetate, quaternary annoni um salt,
dipraug pf te3pallymer sempabiky iibewkirder onlyde dakgused marked
am nopal yoxyet hyl enesul fate; . aqueous, sol.uti.ons a
peglipmp thermlﬁlarehgl%é%%eeﬁ%?P%%sf}m@rliabosjg@éﬂapr%ffsqf
sacchari des, such as allose, altrose, glucose,

and pol
thqéhﬁ%% “SYUPYYE, i dose, gal actose, tal ose, ribose,
ar abi 92 &y atdy b35S sollyéﬁsignog{i%ti@:ﬁ?ﬁ%t id Qgglgﬁ%n
sor bose, tagato

psi cose, Tructose, se, fucose, deoxy

H rbose.” tagat ose,
R R e T R e s O

an&@ bt ahe sHRPALSI dm Rt ep@raates W, & akeionad yeass acetone,
sol utions of proteins; aqueous solutions of DNA and
lowRNAlcbh @ pisacle bt grleandsi dicatondimide nand tetrebyddfofuran; buffer
solutions such as an aqueous solution of potassium trihydrogenbis(oxalate),
an aqueous solution of potassium hydrogenphthalate, an aqueous solution of
potassium dihydrogenphosphate and disodium hydrogenphosphate, an
aqueous solution of sodium tetraborate, and an aqueous solution of sodium
hydrogencarbonate and sodium carbonate; aqueous solutions of inorganic
and organic salts, such as sodium chloride, potassium chloride, ammonium
chloride, sodium bromide, potassium bromide, and ammonium bromide;
aqueous solutions of nonionic surface active agents, such as
polyoxyethylene alkyl ether, polyoxyethylene alkylphenol ether,

polyoxyethylene monoacyl ester, sorbitan monoacyl ester, polyoxyethylene

sorbitan monoester, and fatty acid monoglyceride; aqueous solutions of

o
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these. The water-based sol vent may contai n substances
whi ch are not dissolved, but dispersed in water or

t he wat er - based sol vent. Nonrestrictive exanpl es of
such substances are minerals such as clay, fine netal
particles such as gold nanoparticles, fine polyner
particles such as polystyrene beads and | atex
particles, animal cells, plant cells, mcroorgani sns,
viruses, or mxtures of these. The tenperature at

whi ch the pol ymer conposite according to the present

e e et R Pl Tk e SRl e
wWever, f bl t t f t 8QC b
sq?%ga, FlgeoPbEnetran o ur cTBF Ut D a0 10 o
ca ) ] )
<0 AR PRAERY ' AP RE A RS B

la@@@:l?—%@é@%% oa?l%;?ﬂ@l%!iﬁe?'an@talk'?lta%ﬁﬁ@ﬁ%%%?eth?le%é&ﬁfa’ie; of

ensitive groups or oto -crosslinking

2 ARR0L sHRKRHSs b shfes iNaLemeSabitaeciROldeRESli gRyicbiarides,
deconposed, and becone unable to retain 18 0 the

aisd polgtavcharidee spoh yaelosgrposiet ghwase, maamiaengilbse,
structure stably for a long period of tine even when
ideseckdartpsry tavposilrasct arahitose, vyloshdywatce erythepsedthreose,
solvent. Normally, a structure of such a pol yner
PL oS0 SIUCEOSESSOTHPSE dhAdeIsco HUCRSSt Qg A AHH)OBIBED,
and thus its long-t ,n1sta?j|it in mage has tQ be
uriof B B dSBRT SHERTHs plstitods C s e 81050, BIRBENC R & Iﬁ"g to
the present invention, on the other hand.,.. I )
slogiisoSivanrisorhy: Sk Briarey so it Boud Shiishs B e s
acﬁ&éoﬁs rsg]ltuﬁ%hyﬁ!fpﬁ)&rﬁldq{ﬁt Iﬁgqid @ﬁ"l%r\é'rﬁ] iapﬁqdf“‘r?l‘?xtgfes &
ase” material” having anm nd groups on the surface.
hERUS: ThO G aRGLYHEE sGRARPRIAY @ oREER b AAGNdeR Willgh RESaEN

invention can be used as"a matrix at the site of
dide31964,1 AR dishedsddl @SLNSPbr tHewhide bag&esolvent.
Nonrestrictive examples of such substances are minerals such as clay, fine
metal particles such as gold nanoparticles, fine polymer particles such as
polystyrene beads and latex particles, animal cells, plant cells,
microorganisms, viruses, or mixtures of these.

The temperature at which the polymer composite according to the
present invention can be used is not limited, as long as it does not make the
resulting structure unstable. However, preferably a temperature of 4 to
80°C can be used, and especially preferably a temperature of 10 to 60°C
can be used. At a temperature lower than 4°C, water may partly freeze to
impair the stability of the polymer composite. At a temperature in excess

of 80°C, the photosensitive groups or photo-crosslinking agent bound to the

water-soluble polymer may be decomposed, and become unable to retain
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of a biosensor for detecting the concentration of

gl ucose, for exanple, glucose oxidase capabl e of

reduci ng gl ucose to generate hydrogen peroxide is

i ncorporated into the photosensitive resin

conposition, and this photosensitive resin

conposition is photo-cured on the detection base

mat eri al having am no groups. By this procedure, a

gl ucose sensor, which is free froma decrease in

output for a long period of tine in water or an

aqueous sol ution, can be constructed. Simlarly, a
thg Sfi#RBY e conposi te containing biotin is formed on the

surface, of gold having am no .groups, Wi t h

the usLegpoBRsT SiiG8e e PRYBLRLET bt SAPR o o

logggﬁteﬁioﬁiol}qm% Q%I{]wzlg%ﬁ%%lﬁglgéggg Wufe tcﬁwa@éfrofrgﬁ@ water-

snon resonance capabl e of detecting

baf%sé 5sBIveAN Ib@rrﬁzﬂ'i‘%ta{ HEL8Eke df‘l"s_ush RUSd1fieAkbRABoSYSisem

or activated sludge or the |like, the photosensitive
diE &IV 6 6PARRH vl AR al EryRd0io0 asditiRgk, ityvdnla-tesafstdbiiB0in
m croorgani sms bei ng contai ned therein, whereby its
whiengas ey be usproved bypuchfsicat i ospacdal sbhep. madlecoailingdotiha
decrease in the activity of the mcroorganisms.
prEsattt hevemioa, on tho bihee hasdnppslymericomposiiaharingsstaylity
culture base material having am no groups, .This nmakes
tojwatgb e bt ebtagnasely gsclagyplvt FEl¢ Jrediosh g ahrng the use of
surface,. or hoth a hydrophiljc surface and a
a BYGrBAIREB! BaYDE AEHEO BROWYI Y 81#56si te havi ng such

f b i entl ' ;
yst entns JonPaymiRGSESRe ke drafe (PR Buen
cag%ee& AlasFohaG8l Lt GUISHIE deSeioRQh A Rbs&RBPOSIH e case

ormed. by using glass having ami no groups, or
of W BBk ifG 288 PR Wt MrRBRrASoRof PRREsdTBbLE Ahpleand

patterning a photosensitive resin conposition on the
glBasR oxidase capable of reducing glucose to generate hydrogen peroxide
is incorporated into the photosensitive resin composition, and this
photosensitive resin composition is photo-cured on the detection base
material having amino groups. By this procedure, a glucose sensor, which
is free from a decrease in output for a long period of time in water or an
aqueous solution, can be constructed.

Similarly, a polymer composite containing biotin is formed on the
surface of gold having amino groups, for example, with the use of the
photosensitive resin composition containing biotin. By this procedure, a
surface plasmon resonance (SPR) biosensor capable of detecting actin can
be constructed.

In a purification system for activated sludge or the like, the

photosensitive resin composition is photo-cured, with useful
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material so as to have a form such as holes or
stripes. This procedure can -achieve a cell culture
base material in which no cells adhere onto a pol ymer
menbrane, and cells adhere only to sites where the
base material is exposed to the outside, so that the
cells are arranged in a pattern. Exanples The present

i nvention will now be described in detail based on the
foll owi ng exanples, which in no way |imt the present
i nvention: Exanple |: A poly- L-Iysine coated slide

glass (a product of _Mat sunam ags, I.nd.
MR ET SRR TR belas spREinedothgtein prhereBXisd oge- &%@n PS%E@
d as a base avi ng. arni r.ou on the
p‘éruf??%tcjé’ C%b%@gggggﬁg)&t Gt eS’fFaB‘tgl mep%‘tts’vﬁyn(g‘%hgcet ate
sa gonlftcatlon product incorporating 0.75 nol % of
PEEER i ve conmpound 2, a photosensitive conmpound

haV| ngpaﬁhgqn%gsg ngggﬁ%omht@rlggﬁéﬁ%c{ Lifg AAUERANS

sol uti on was oto Itive fesin

b&@%?t%htal REVif% ahliRGleRRUYs. " AR makey & JRSidle (POdesign

he photosenS|t|ve resin conmposition A (solids

arbORSeRtd Hj?dr@filhllﬁ suMac) omBshadigetto piiidipwivsfacorhd at he
PLL- coated glass, then formed into a filmby spin

hﬁﬁﬁbhﬂ@c@ﬁﬂﬁ&arpﬁnﬁﬂwmecomdgoﬂhﬁh$@dgSoﬂlﬁ@ﬁmeﬁ@ﬁeéeat
60C, and then cooled to roomtenperature. The film
carhicolemglgsuseBtininwccukiuse spstems nsuciiisghpso i patigesculture.
exposed to |ight, throughout its surface, a
pr essutfbe ﬂ?ﬁ?ec%?ﬁﬁﬁrlaéﬁﬁr tAhpUkireds aPObYEER %Omgﬁltﬁgc‘%ﬁjl
Then, xposed product mnute in
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achieve a cell culture base material in which no cells adhere onto a polymer

membrane, and cells adhere only to sites where the base material is exposed

to the outside, so that the cells are arranged in a pattern.

Examples

The present invention will now be described in detail based on the
following examples, which in no way limit 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. An aqueous solution of a
polyvinyl acetate saponification product incorporating 0.75 mol% of

photosensitive compound 2, a photosensitive compound having azido
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Exanpl e 2: A pol yner conposite having a pol yner
menbrane forned on the base material upon

phot o-curi ng was obtained in the sanme nanner as
described in Exanple 1, except that the conditions for
spin coating used in Exanple 1 were changed from 1000
rpmx30 seconds to 2500 rpnx30 seconds. The film

t hi ckness obt ai ned before photo-curing was 0.39 m
Exanpl e 3: A pol yner conposite having a pol yner
menbrane fornmed on the base material upon

phot o-curing was obtained jn the s er as

nme nman
SIQERBY el CPATE HiREICPUS SQIUEISH Wit ICLT ds
con tration of the. it ,esi iti
PRTRSEI A el S DA ARERTH Ao Doz s o
%...The. f.ilm.thick i . ouri
L " B AR FRIRO0 OSL SopIatayr sno

wEZ&?ivOgs eﬁicfégl(%mﬁ%bn ; 5 ANEPL MU GR MESiss, iREMBAnRA ihitka

e materi a oto-curing and which had a hole

fiRRblapth EQIIRA 1900 PR3 Uk aeRls) Wase PRIral n@ehu s 4h60°C,
same manner as described in Exanple 1, except that

arUihic A @ 08XAas Uoemt e rpeghtird. N Theafijrh ehitknésebpaiodd staswas
exposed through a mask so that a pattern havi ng many

0.R¢hes. oThikQfoduétnwval enpetsed t@lighngecugbotiditheurdhteabyed.
Exanple 5: A polymer conposite having a polymer

high mestnes, matdueh lyap (amernieef wmosie: BHg)/pat br i Bhens b

comee R HEE 08B BUOE T eUReVSahE HanaPddech drcd

fof T e T o A Polvmd? (R0t St AL BERORY"® *©

membrane formed on the base material upon photo-curing of the

photosensitive resin composition, was obtained.

Example 2:

A polymer composite having a polymer membrane formed on the
base material upon photo-curing was obtained in the same manner as
described in Example 1, except that the conditions for spin coating used in
Example 1 were changed from 1000 rpmx30 seconds to 2500 rpmx30
seconds. The film thickness obtained before photo-curing was 0.39 pm.
Example 3:

A polymer composite having a polymer membrane 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 A used in Example 1 was changed from 5
wt.% to 3 wt.%. The film thickness obtained before photo-curing was 0.25

Lm.
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the product was exposed through a mask so that a
pattern having many holes of 100 min dianeter
arranged woul d be obtai ned. Exanple 6: A polyner
conposite having a pol yner nenbrane, which was forned
on the base material upon photo-curing and which had a
hole pattern formed on the surface, was obtained in
the sane manner as described in Exanple 3, except
that during exposure to light in Exanple 3, the
product was exposed through a mask so that a pattern
havi nhg, many holes of 100 min dianeter arranged woul d

E%@“E@ﬁﬁined. Exanpl e 7: A pol yner conposite having a
pol yner, nbrane, which was formed on,t o)
ot o' PR BRBPEULCPTIBE & TR Ee RS 255 w500

-m |Li;ne/ for " 2

fofle R Be BEC: ARG GroR B BRbE End SHHAE Ryt 495 .

pdBRARh B off MELRE rdRalyad Uhta1ge LIHPOS YafelRanddrGht i n
Exanple 1, the product was exposed through a mask so

ddsbabed@inl BRample2DQx¥ehi thal 8RALE cRBdJueE fo VIQHT G eample 1,
obt ai ned. Exanple 8: An aninosil ane-coated slide gl ass

the Prodwd weds axdpobATSIUDIA a nEsASS thND: pattendiavaig sany
referred to as "APS-coated glass") was used as a base
hatet ef 1860 phain dignetdmaoraged peowd bedtaned.ace.
Phot osensitive resin conposition A (solids
Exunelentration: 5 wt.% was added dropw se onto the
APS- coat ed gl ass, then foqrned Hnto a f%ln1by ﬁﬁin
coat i n§ ROIOBE’ FiRaDc BurBRALLIYBFT BERot %0V HE hotess
at 60C, ,and then cooled to roomtenperat.u film
fopied o8 Bt BelRati rn 686 S any St g Pofoduct
palfin SAPOSEM, B JdrBfll; WhbbBHINAME bt Sat hAGR: BY 2
Hi g?] pressure
described in Example 2, except that during exposure to light in Example 2,
the product was exposed through a mask so that a pattern having many
holes of 100 um in diameter arranged would be obtained.
Example 6:

A polymer 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 um in diameter arranged would be obtained.

Example 7:
A polymer composite having a polymer membrane, which was

formed on the base material upon photo-curing and which had a 100

um/200 pm line/space pattern formed on the surface, was obtained in the
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mercury |lanp (amount of exposure: 30 mJ/cnR). Then

t he exposed product was washed for 1 mnute in water
at 25C, and then dried for 100 minutes at 60C. As a
result, a polyner conposite, which had a pol yner
menbrane fornmed on the base material upon
phot o- curi ng, was obtained. Exanple 9: A polyner
conposite having a pol yner nenbrane, which was forned
on the base material upon photo-curing and which had a
hole pattern formed on the surface was obtained in

t he sane ner, . descrjbed in | e 8, exce
SatnFF‘a{naBH?rﬁg‘y Beir“e K@mp eghte&Cﬁpte%a 'Ffén%‘%quswé
. S e osed throu t hat t [
i PEORHStane 1T HBRG ‘fabgmsﬁ@ﬁa&eﬁam% Riie! M d
b talne | ysi ne-coat ed
“@ZZV\BHH lm %,Ijs‘:el;pengmpTJv a pro l(JiCt of 23 Sum tono

gku@e tradenark "SUM LON CELLTI GHT PL Pl ate 96F"
cn2/well, hereinafter referred to as "PLL-coated

resin Rha@hhsinas-dsed sias glabagepivaher ool ABSITNG MI
am no groups on the surface. Photosensitive resin

GEAHSORNDJ; didrcAn e fefis rabncantABRS iconted lgluds”Yvapascddded
dropwi se in an amount of 25 | onto the PLL-coated
basesnatephiiain@acitd growpsiomdhe enrface.holharosgnspE Iteem
forma film _ Then, the product was exposed tq Ii
cqrmm@mat (spligs somdeatrationy S aviroywapadded Aronvdse 9}459) ' the
anp (amount of _expqsure: 200 ml/ cnR) result, a
AB%r%ﬂ%ﬁd gatrpdagn Lrmgdiiple HEimDPy fin ;9Pr%tﬂ“8¢21r®parﬁ’§”“0
for ase mate %# hot.o-curin
“%BF n Hed%&%Mﬁr%“TE?aﬁﬁ% ’jﬁ@ﬁﬂﬁgﬁﬁ%Qgt% ) |ng a
tel% e¥ﬂ§1[e nelrg) A tﬁigw@sg O%Qaihgc? 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/em?).  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-curing, was obtained.
Example 9:

A polymer 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 8, except that during exposure to light in Example 8,
the product was exposed through a mask so that a pattern having many
holes of 100 pm in diameter arranged would be obtained.

Example 10:
A poly-L-lysine-coated 96-well polystyrene plate (a product of
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base material upon photo-curing was obtained in the
sane manner as described in Exanple 1, except that
phot osensitive resin conposition B (solids
concentration: 5 w.% prepared by diluting a

pol yvi nyl acetate saponification product, which

i ncorporated 0.75 nol % of photosensitive conpound I
bei ng a phot osensitive conpound havi ng azi do groups,
with water/nethanol = 70/30 (wm. ratio) was used in
pl ace of the photosensitive resin conposition A used

ARAEET s ot R L5
03365 e Pl gﬁf%ﬁmg@%a??ﬁ@i%go?ateoﬂegﬁ*n%lgpﬁ”ﬁ Wi gused
_ . . | . .
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p y €

ol yvi acet at 4 0 saponification product, which

all REBLROH B3 €01 BRRLAE PNTI-LoMBd CONRPMIE, #hd fheh [gied for 2
phot osensi tive conmpound havi ng azi do groups, with

hovak QF 408S ta1$ath a il edthedf thdproghot wseaspdsied eo tigat,n
conposition A used in Exanple 1. The filmthickness

thobi ghione dis sefface phohphcpresge wascuryOamp (Exanpt ef 13:
Phot osensi tive,resin conposition D (a product of Toyo

ex@osaic: 800 ml/pmd). ;. Ay adevdl R poknPen ooRPYsiigasgielepad ad
by diluting a polyvinyl acetate K saponification

PoJy B srembpane formdor i Hcakase MaterigpoR P YASHELENERE i ve

npaund 4 being a photosensitive conpound havi ng
Ogﬁpﬁﬁ'groups, with water. The photosensitive resin

co sjtion D (solids concentration: 5 w.% was
Eé@%ﬁ% f‘opvvise onto PLL-coated glass, then forned into

L LR P AR o e
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/methano.l = 70/30 (wt. ratio) was used in place of the photosensitive
resin composition A used in Example 1. The film thickness obtained
before photo-curing was 1.0 pm.

Example 12:

A polymer composite having a polymer 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 C

(solids concentration: 5 wt.%) prepared by diluting a polyvinyl acetate
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then cooled to roomtenperature. The fil mthickness
obtained was 0.92 m This product was exposed to
light, throughout its surface, by a high pressure
mercury |lanmp (anmount of exposure: 30 mJ/cnR). Then
the exposed product was washed for | mnute in water
at 25C, and then dried for 10 mnutes at 60C. As a
result, a polynmer conposite having a polyner nenbrane
formed on the base material upon photo-curing was
obt ai ned. Exanple 14: A polyner conp03|te haV|ng a
menbr ane, 0 bas
sArgptia aé’lonuﬁaﬁucdhﬁfﬁwbc%?%r%\tﬁé RRRTCATAYE SoRgPEn 3
attern for ace s_obt aj
b33k HHirep T Caggoewlﬁil&vm& o E A el Wi o
in%'%é h%&‘tﬁégg&%g&s‘it‘? Fl ¢ iﬂg@fﬁﬁylfkeuséldsm E{lﬁn@%qg“cﬁhe
0 tha

rou a nas t a pattern ‘naving

ﬁg@@%ches% tﬂﬁh@é b@forégﬁof@ b&hﬁ’g aaet ey ual ranged woul d

alne Exanpl e An aqueous solutlon

E£ahpRI 19:ng photosen3|t|ve conpound 5 having azido

groups as a photo-crosslinking agent, and

pol y( nBhdrpaatsythenicdn chrapetitog ﬂi)a(dﬂ])la)dnyﬂ @i o Gosei Co.,

copolynmer at a ratio of 1:9 (weight ratio) (the
Lagueaisnabl WIbh00EY wesprgnatcdbyadil phng o pehsinylasetate

resin conposition E) (a product of Toyo CGosei Co.
sappdificatioadwadedt, wbm@zgsm)pom%d dr bpl %o phadosensitive

photosengltlve resin conpositio sol

EiNGf: PIOIRFETGAN (O m %’5%%138 ghiERs> With

d..
wEBE | RB° PLogec B ae e o og P s Brg Rl o
wp% wfsngdtfelaqﬂopmse 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 0.92
um. This product was exposed to light, throughout its surface, by a high
pressure mercury lamp (amount of exposure: 30 ml/em?). Then, the
exposed product was washed for I 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.

Example 14:

A polymer 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 13, except that during exposure to light in Example

13, the product was exposed through a mask so that a pattern having many
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cooled to roomtenperature. The fil mthickness
obtained was 1.98 m This product was exposed to
light, throughout its surface, by a high pressure
mercury |lanp (amount of exposure: 45 mJ/cnR). Then,
the exposed product was washed for 1 mnute in water
at 25C, and then dried for 10 mnutes at 60C. As a
result, a polynmer conposite having a polyner nenbrane
formed on the base material upon photo-curing was
obt ai ned. Exanple 16: A polyner conposite having a

pol y nenbr ne whi ch on the base
hﬂlaﬁ@?eap a%%‘fsr %ﬁﬁfﬂﬂ%@ IS CHORSE 3 Dot ¢

gattan forned on the surface, was obtained in the
%ner as described in Exanple 15, except that

during ,gx ;&g&?g?s&gﬁohgﬂhtak n %pds%nsﬂl@e c%?ﬁoﬂﬁ@%ua

was expose roug at a pattern having

| ) h&d@o@bl%h kit anged woul d be
h%@?%ﬁ%ggggggﬁga%x%np e ; : géﬁe&hs sol ution

pggnh@ﬂna@gkmﬁggosen5|tlve conpound 5 having azido
groups as a photo-crosslinking agent, and pol yvi nyl

dpyétoalhdibnacratand de abpol yafer bt @ raueioghit9 (atigd) rtididthe
aqueous solution was designated as photosensitive
AR scloniposiid desi@at¢happbetostnstfveTmgo Goepesitiga E) (a
Ltd.; trademark "PVP-18") was p%%gared The
pisgEbeReye waéelr@g+= rLtd céﬁ?éé@ﬁfk P2¢30) 1as s prepared.
concentratlon %gggfﬂ dr ogmnse on 0
The phetoaesitiye a%%n C@IHQHSIFISP f §OBCYaTogy, s%ﬁ ) was
100 e ondg? rie r f.es
SRAHE it RER ol g?%ss S ShEd B M B,
¥ Has
it e
cﬁl@@%&f&)ﬁérﬁﬂéﬁéture. The ﬁlm thickness obtained was 1.98 pm.
This product was exposed to light, throughout its surface, by a high
pressure mercury lamp (amount of exposure: 45 mlJ/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 having a
polymer membrane formed on the base material upon photo-curing was
obtained.
Example 16:

A polymer 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 15, except that during exposure to light in Example

15, the product was exposed through a mask so that a pattern having many

holes of 100 um in diameter arranged would be obtained.
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| anp (anount of exposure: 45 mJ/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 polyner conposite having a pol ymer menbrane
formed on the base material upon photo-curing was
obt ai ned. Exanple 18: A polyner conposite having a
pol ymer menbrane, which was formed on the base
mat eri al upon photo-curing and which had a hole
pattern fornmed on the surface, was obtained in the
sane ner as described in Exanple 17, except that
E¥ipplSg %exposure to light in Exanple 17, the product

dth k . h . hayi
hany ROFaLeb AT ARG RE P Rhr ARG OB Y 5o
hGAE AR e AT, £piio R GRLR G, M4 B0 SRISL 0
pyrBUEidel R)rafs & PYQhRrH P55d ) (ikd NELRASRb IRy O

pol yvi nyl acetate saponification product (a product of

d¥i aReRY SYphdetdrgitivherircadmpardtisi Fy (£pradukt df Toyo Gosei
tﬁggénarkﬁﬁEG}so") at a rat%o of 5:95 (weight ratio)

Cé 1t hed agqudemsristt UPH IBY) was pdesdirgthat €te phopphetusensdsin ve
resin conposition G was prepared. The photosensitive
comgsisitiao hyjeslidd emcenir¢gohi dwtdonvenaddad dnopwesapnio)
was added dropwi se onto PLL-coated glass, then fornmed
Plilptcoatedfglpsm Hiensiormed aato sl toowin pakse s8asy<30
dried faor m nyutes at 40C, and then cooled to room
seperpar i &or MBI FRERTY Ff QhriBaaNebBOaeAdn 88 0. 61 m
Thi s produgt s.exposed.ta |ight, roughgut it
iy’ ot R BreS e Ernd PO T Ll S (Bl et et
Q;ﬁj% ' I%'E% i h A ¢ RUAIHC MRS
W%%s e§5$a?ﬁ%hﬂﬁéut %P%t&gggﬁa%&%Egé?gaﬁﬁc tﬁgn dried
lafn%r(ai'xg)_u?l BHEEESoRke:B8CmIAM™. T §56h the 2xPOsMIBOduct was
conposite
washed for 1 minute in water at 25°C, and then dried for 10 minutes at
60°C. As aresult, a polymer composite having a polymer membrane
formed on the base material upon photo-curing was obtained.
Example 18:

A polymer 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 17, except that during exposure to light in 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 19:

An aqueous solution containing sodium bichromate (a product of

Wako Pure Chemical Industries) as a photo-crosslinking agent, and
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havi ng a pol ynmer nmenbrane fornmed on the base nateri al
upon photo-curing was obtained. Exanple 20: A pol yner
conposite having a pol yner nenbrane, which was forned
on the base material upon photo-curing and which had a
hole pattern formed on the surface, was obtained in
the sane manner as described in Exanple 19, except
that during exposure to light in Exanple 19, the
product was exposed through a mask so that a pattern
in an arrangenent of many holes of 100 min di aneter
woul d be obt ai ned.

.Co i J1: da, | i
pfﬁﬂlaal a:g%%@ Sea?lbl satiea PEy W%E{(%/ ﬁwgiﬁ%tr% Egépqnfgﬁh?t'ag?
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entration: opw se onto t he
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spin coating (1 rpnk30 seconds), dried or 1

(sOli Mt QT ctraBOf, 6 Aot REs a0 Sbphasd o RIENPes@Y yisss,
The film thickness obtained was 0.80 m This product

thw@$orexqaiomes a ttim byhpin coatinguyb@utpmk 30 sewohdee driey far 3
high pressure nercury |anp (anmount of exposure: 30
mimitend)40°Thend thdnecatabiebopn txhuptravaes. washédmf thickness
mnute in water at 25C, and then drjed _for 10 m nutes
obagingd @ras As8 b oy eshihis prodyss Warerxpesthosiigly. Hyoraey its
pol ymer nenbrane forned on th base .mat eri al n -
S%ﬁ%@%‘zm hﬂ&q‘gpwa%urs BRI WAL AR 0 EX BOSHD o i),

ol yner conposite, having,a, polyner menbrane f.or n
TR GgE RO L &1 "ahoH BRSLE: LURMHE ekt Bbtar oa 1a
th&pgriégq& BMIG0te891 60°C.  As a result, a polymer composite
having a polymer membrane formed on the base material upon photo-curing
was obtained.
Example 20:

A polymer 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 19, except that during exposure to light in Example
19, the product was exposed through a mask so that a pattern in an
arrangement of many holes of 100 um 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 (solids concentration: 5 wt.%) was added dropwise onto the non-coated
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descri bed in Conparative Exanple 1, except that the
conditions for spin coating used in Conparative
Exanple 1 were changed from 1000 rpnx30 seconds to
2500 rpmx30 seconds. The filmthickness obtained
before photo-curing was 0.45 m Conparative Exanple
3: A polyner conposite having a pol ynmer nenbrane
formed on the base material upon photo-curing was
obtained in the sane manner as described in
Conparative Exanple 1, except that the solids

ShonSEn ooty ) b SR s STRIS e
wt.%to 3 %.. Th il t.hi, ck bt ai db
RS s s R0 zhen RS PETR s SR ARG, PTheffim

| . . ' e 4 A
SATES USR8 S 0913, POLATEL TR Wi v
b e ad sArfiel 829 hh PR rhatiBdaalp thesrbEace,

was obtai ned i n tthe sane manner as ™ described in

PRS- B0 MY ERRNMPTBerl the¥gpMediftadudurisngashdsiie to
I'ight in Conparative Exanple 1, the product was

meX oL tvatdyr ARG Caand skensdri¢chdr 1@ mpatteeancdfadli ngs many
hol es of 100 min dianeter arranged woul d be

resbltad petymeompareitehevibganpblntr mepbiapgdprioenpadhe e
havi ng a pol yner menbrane, which was forned on the

basggpatgrinkppel Piporcyshg BatobiaiEdand whi ch had a hol e
pattern ﬁg;ggg on the surface, was obtained in the

Comparaiiysiererayle “descri bed in Conparative Exanple 2,

AN TR R ey T
bés@%at@rial upon photo-curing was obtained in the same manner as
described in Comparative Example 1, except that the conditions for spin
coating used in Comparative Example 1 were changed from 1000 rpmx30
seconds to 2500 rpmx30 seconds. The film thickness obtained before
photo-curing was 0.45 pm.

Comparative Example 3:

A polymer composite having a polymer membrane formed on the
base material upon photo-curing was obtained in the same manner as
described in Comparative 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
photo-curing was 0.16 um.

Comparative Example 4:
A polymer composite having a polymer membrane, which was

formed on the base material upon photo-curing and which had a hole
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pattern having many holes of 100 min dianeter
arranged woul d be obtained. Conparative Exanple 6: A
pol ymer conposite having a pol yner nenbrane, which was
formed on the base nmaterial upon photo-curing and
which had a hole pattern formed on the surface, was
obtained in the sane manner as described in

Conpar ative Exanple 3, except that during exposure to
light in Conparative Exanple 3, the product was
exposed through a mask so that a pattern having many

hol es. of 100 min _dianmeter arranged woul d be
parraifAEred ep it Hi?sre VER A BeG %eﬁémﬁﬁn%'r?ﬁosi te

havi ng.a pol yner nbrane, which -forped on. the . .
ARG PRSP B b he, BT S oot Mt in
Linelspa t,e r ,
CoBPEARA PR 1S L bRIIRE L A0 M A5 T L ARR MBS o thata
ratiVv I : j eto
R Pk Bl ORGP LRI Tk B G, ByeRew
oxhrged through a mask so that a 100 m 200 m
| i ne/ space pattern woul d be obtai ned. Conparative
ChupapdigcqixatmP6-5nel | polystyrene plate (a product of
Sum tono Bakelite Co. Ltd., trademark "SUM LON
MULTI PAAKEY®EEComPoSiRe badhgel polymee meimtahtarwhisheyased
to as "non-coated resin plate") was used as a base
forened ranathe hase mygterinl amondhgiogpens and ehigh hag adole
Phot gsensitive resin conpositjon_A (solids
PR dpRet P Hhc surfgccopvag dtaperel HEGIM SSTBARRETAS

DB koS BB 2 S B TR R b
C%Iﬂll%apart&%tﬂan\fﬁé 2?%196051%%1&9@&& Q%OSGHQEH}%Q&JE%I( so that a
pattern having many holes of 100 um in diameter arranged would be
obtained.

Comparative Example 6:

A polymer 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 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 100 um 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-curing and which had a line/space

pattern formed on the surface, was obtained in the same manner as
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its surface, by a high pressure nmercury |anp (anount
of exposure: 200 mJ/cnR). As a result, a polyner
conposite, which had a pol yner ~nenbrane forned on the
base material upon photo-curing, was obtai ned.
Conparative Exanple 9: The non-coated gl ass was used
as a base material having no am no groups on the
surface. Photosensitive resin conposition B (solids
concentration: 5 w.% was added dropwi se onto the
non-coated glass, then fornmed into a filn1by spin

R A e S e e o
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C%%g%@@lﬁgi&%%%%e”ﬁ}wrgﬁgﬁ G RERTHS 8 o o
#L i{{(ﬁ%%elrﬁ:éﬁ 1 eg) TR bAMBUY bObb sure: 30 ml/cng).

expo UCt was washed for 1 minute in

C&ﬂbgﬂnﬁﬂ:é%@gqﬂ@@d then dried for 10 minutes at 60C.
a result, "a polyner conposite having a polyner

nrerrbr aned- %Hﬁﬂ)iﬁﬂyieﬂ@ P0&aE €a R durct aff Suptitonph Bakeldurdmng
31 was obtained. Conparative Exanple 10: The

Ltdonrakaiel “§UAdH. ONsMUESH PAs\ BE BAER (dl eni’abelhavi ng no

am no groups on the surface. Photosensitive resin
harempbst tdfonediq sol nasconted cesin mdaleOnwvasusad aga hass

added dropw se onto the non coated gl ass, then forned
mpigrie! ha¥inE Mopymgei STOBBRPT M OGS r %ﬁme%&% dsymn
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o RS TR SORRSRE B AR P RAIR g
SRS iy S T, S50 Pty
1ts£ %Ir{g%cgl Bl AU €8 pAssBRCmeAIrR 148 Yhhou@ dFUpBIire: 200
mJ/cm?).  As a result, a polymer composite, which had a polymer
membrane formed on the base material upon photo-curing, was obtained.
Comparative Example 9:

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 coating (1000 rpmx30 seconds), dried for 10
minutes at 60°C, and then cooled to room temperature. The film thickness
obtained was 1.0 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. As a result, a polymer composite

having a polymer membrane formed on the base material upon photo-curing
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havi ng a pol ynmer nmenbrane fornmed on the base nateri al
upon photo-curing was obtained. Conparative Exanple
11: The non-coated gl ass was used as a base nateri al
having no am no groups on the surface. Photosensitive
resin conposition D (solids concentration: 5 w.%
was added dropwi se onto the non-coated gl ass, then
formed into a filmby spin coating (1000 rpnmx30
seconds), dried for 10 mnutes at 60C, and then
cooled to roomtenperature. The filmthickness
obt ai ned. was 0.91 m This product was exposed to
“@FQ%F?H?%roughout its surface, by a high pressure
nercury | anpunt of exposure: 30 mJ/cnR). Then,
CPH%“&%%%% %%%é% uct was washed for 1 mnute in water
at 25Crpand, e %raése@ag ggedl% AHYE B§teflal ARGN AR @

result, a polynmer Tonposite avi ng a pol yner nenbrane

afhP{ITBA U8 ohNBe BagEcdTal I diddendRBR REAL@medsitieh CWaSIids
obtarned. 32 Conparative Exanple 12: A polyner

cEUTRasStibe: haxicngwas pad oo piesthsRioehe whihalvawaisgafsotined
on the base material upon photo-curing and which had a
fdraled inpai fidmrby gpimedadmg { HE Uspmniaideseconds )obtiad hed] ¢ n
the same manner as described in Conparative Exanple
minyteexcePiC, tandtthe copelgd e poemrtemperatyrght lihg film thickness
Conpar ati ve Exanpl e 11, the product was ex os%% X
obainsdghasal Mgk sd hiy pedugt Yas eerasch a iglt rarfPehereds of
1Q0 i n di aneter arrangeﬂgxogld be éobtainedq Tem?
siefisabu Vel BRempiea B PR g RTS: A gme
S base material havin ] 0
DA R
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.
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 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 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 | 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.
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concentration: 5 w.% was added dropwi se onto the
non-coated glass, then forned into a filmby spin
coating (1000 rpnx30 seconds), dried for 10 m nutes
at 60C, and then cooled to roomtenperature. The film
thi ckness obtained was 1.82 m This product was
exposed to light, throughout its surface, by a high
pressure nercury |anp (anmount of exposure: 45 mJ/cnR).
Then, the exposed product was washed for 1 minute in
water at 25C, and then dried for 10 m nutes at 60C

ares | ymer conposite having a polyner
%H@H$%¥W®8 the base material upon photo-curing

\(l;vgﬁ'pgghta% Hg}\;r %nn{%%gﬁt hg\%n%&%e}ﬂdeﬁrgﬁé yvgi%ch waSn‘Ed
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patter OFITE e sur was obtained in
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13 except that during exposure to light 33 0 in
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through a mask so that a pattern having nany hol es of
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thas apabagehamngmialy Heed oyl 0bumaim demgtaupstngad prauld be
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dth | ed [
ta:“ Sgﬁzggrﬁogfﬁogiped gssewa%giféio%g %@ﬁgﬁ? g“ ﬁ?w G0 film

SSFREEEa A SRL ey R s g 2
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 um. This product was exposed to light, throughout its
surface, by a high pressure mercury lamp (amount of exposure: 45 ml/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
having a polymer membrane formed on the base material upon photo-curing
was obtained.
Comparative Example 14:

A polymer 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 Comparative Example 13, except that during exposure to light
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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 polyner conposite having a polymer
menbrane formed on the base material upon photo-curing
was obt ai ned. Conparative Exanple 16: A pol ynmer
conposite having a pol yner nenbrane, which was forned
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 Cbnparative Exanpl e
.15, except that d osure to i
ﬂéﬁr&aﬁ%a‘f&é@%| 3 Pff)ﬁlé“p%%%ﬁosﬁgéhf@%%&éa%k so
h a nmas tern haV|n hol of
o AR B B P R R 53 18
oS grative Exanple 17: The non-coated gl ass was used
as a base mat erial having no 34 0 ami no groups on the

C%H&Eﬁﬁﬁm}ﬁh&hﬂ%%@Sltlve resin conposition G (solids
concentration: .% was added dropw se onto the

non- coah@ﬂoglo@aﬁe,d glamﬁ Osdesh 4 Bie @aferiahiyingpion
coating (1000 rpnx30 seconds), dried for 3 mnutes at

ardG, grends bhehe sodhed tRhoteeastterpesiatasnegpositien Fi(bahds
thi ckness obtained was 0.81 m This product was

caxpogedon:od Witdhr was hddadghropwise gntoghe hageoaipg glass gren
pressure nercury | anp_(anmount of exposure: 60 ml/cnR).

formed lnmﬁ@nwsmn seaiingf | (R pRaseecrpds)1 dped terel § n
water at_ 25C, en dried for 10 m nytes. at
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surface, by a high pressure mercury lamp (amount of exposure: 45 ml/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
having a polymer membrane formed on the base material upon photo-curing
was obtained.

Comparative Example 16:

A polymer 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 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 um in diameter arranged would be
obtained.

Comparative Example 17:

The non-coated glass was used as a base material having no
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A pol yner conposite having a polynmer nenbrane, which
was fornmed on the base material upon photo-curing and
which had a hole pattern formed on the surface, was
obtained in the sane manner as described in
Conparative Exanple 17, except that during exposure to
light in Conparative Exanple 17, the product was
exposed through a nmask so that a pattern having nany
hol es of 100 min dianmeter arranged woul d be

obt ai ned. Exanple 21: Ashing treatnent The pol yner

VERRBR Sl ke I R RSB s
d f hi ng. I he fil hi
BEEERER oS B BT o U M5
R A PEe TS AL R et 1 O
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conmponents were not detected, and it was confirnmed 35
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on the surface of the base material in the unexposed

mﬁﬁ&@Sby@ﬂﬁgm@ﬁﬂ&a&JnEﬂsﬁyEﬂmmphﬂodntdmaxpomﬂﬂ:é&mﬂﬁmné.
to wat er-based sol vent Each of the pol yner conposites
T, aha exipised Bradpdtesasiwaghed foahdninGonpawaier we 2 EXargides
1 to 18 was dipped in water-or various water-based
thep|dyiedtfor 40 napaiesaftdr Cl apsed Bfsul, dRPLyBeICoraPesilys,
each of the pol ynmer _conposites was observed to .
haxing aa‘)émﬁremgrrﬁ)sﬁﬂvq farmse any e%ﬁ?fﬂ?ﬁer& ﬁwagifﬁ@éo“icwmg
matsr.or t he various water-based sol vents. The
wabPORIRY: used were pure water, an aqueous sol ution of

R TAT R deocronoonhatc an disodium

7.4), & JAYmRALERaPSsisOhalihenR RflyRcehRRfbrade, AR WRRUS
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 17, 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 W, 20 seconds) for ashing.
As a result, the film thickness of the exposed areas decreased by 0.3 um.
After the ashing, the unexposed areas were irradiated with high energy

electron rays, and the resulting gas was introduced into ICP-MS. Peaks

ascribed to organic components were not detected, and it was confirmed
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sol ution of sodi um dodecyl sulfate, and a 10% f et al
bovi ne serum contai ni ng Dul becco nodified Eagle's
medi um (a product of Nissui Pharnaceutical Co., Ltd.;
Dul becco's Modified Eagle's Mediunm). For the water
and the phosphate buffer solution, dipping tests at
60C were al so conducted, and each of the pol yner
conposites after 3 days and 10 days was observed. In
connection with the polymer conposites of Exanple 4
and Conparative Exanple 4 dipped in the 10% f et al

e B A e e R
oA Pa e LU S Bt et RBUTRT S POSTS  The

Tgsﬁ )&g{plgqnpqsés{ ot é?{f %l’{gl‘&ﬁ LbiQa&biafter  di pping

no changes in P ace s ape as conpared with

those E%}Pf)ﬁthe%(ﬂﬂn@g co&B@%té&%’lﬁaﬂn@d st #bepdal @521 and
wi t hout peeling or collapse of the polynmer nenbrane

COpatReVIRlang18s 1 THE 8pehydRbed divpasirtc@s/apfousbvdler-based
Conpar ati ve anples | to 18, on the other hand, were

sdlnergt at 83°G.n wiice hapst g 3pdd yys reewd ]rﬁeah@sana:}dﬂ)ﬁthnqioiymer
settle on, but peeled off, the base material, or the

cQOpyITEs vmsrrﬂxsan@ddp@Vﬂb{atﬁzdwrﬂt@vélhyoﬁﬁwlinflfnef but was
so swllen as to partly rise fromthe base material,

cqmpegilestihavatersersthe giasgut saterthssd splvgalsngs et Y #Hed
that the pol yner con$03|t of tE rresent invention,
SR %Weﬂ%ge T 81 FHETC 1RO B‘?tﬁg A"3n the base

TR TR DR s,
SOCf{l %V}QII gr %% @x}l%%@tsolu-{ﬁﬁltof@%%fﬂ?tf LA gﬁﬁe‘:ou‘gat tern

r'e te mer conposite obtained'in Exanple
scﬁ&tléﬁ\@%f E'oc'(ﬁgma@o&cpzt AE B4R A abodf REalaRMinestrtikire, and

cel| pattern culture test was conduct ed.

contammg Dulbecco modified Eagle’s medium (a product of Nissui
Pharmaceutical Co., Ltd.; 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 days
was observed. In connection with the polymer composites of Example 4
and Comparative Example 4 dipped in the 10% fetal bovine serum-
containing Dulbecco modified Eagle’s medium at 37°C, the statuses of
these polymer composites before and after dipping are shown in FIG. 1A to
1F by way of example.

In all the tests, the polymer composites of Examples 1 to 21 after
dipping showed no changes in surface shape as compared with those before

dipping. They were in stable states without peeling or collapse of the

polymer membrane due to swelling. The polymer composites of
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The base material was sterilized in an autoclave, and
t hen bovi ne vascul ar endothelial cells were incubated
thereon for 10 days. A 10% fetal bovine
serum cont ai ni ng Dul becco nodi fied Eagl e's nedi um was
used. During incubation, the polyner conposite

mai ntained its structure stably in the culture
medium The cells did not adhere onto the water-

sol ubl e pol ymer nmenbrane, but adhered only to the site
where the glass was exposed to the outside FIG 2
shows the status . .at 24 ho rs.after start.

CORPERUH I aRThg 18v&r QA M oRsT Paar' Wﬁ%ﬁw%e%m i
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aV & bAUS Yo frdh tﬁg%ldlséjm*éﬁ‘erimdﬁlrfﬁt ardetRabnauebd changes,
substitutions and alterations can be nade therein

Wi t houTheepandingg chbhrmtdehas phe polyand coangoeitelf tie
invention as defined by the appended clains. 37 0
piMhatt insewiai, vedch das the pﬂolpﬂiey mem manp deintel e bpr baseng
a base material and a ymer nenbrane provi ded on at
miateaitl baviparthe ofirfged dloldap el watthettninio, greup copbl yagptain its
menbrane having at |east hydrophilicity, said polymer
Stéwﬁsst@@y BT s o ats- %as§@é95’e€kposed to water or a

vent rein said base material per se
Tﬁg }Qﬁf 8 63ﬂ5p@%38§@ uRt tesh surface thereof, and

sai d pﬂ)g mer snje ob%amgé '119 Efx }n Oef ol Gpa[g u%gd Bpgt 0-

crosslin DEERSIHIVE” Hasth

b%%r}ﬁét%hbpg)dgc%ﬁ%lﬂu% | g{lcal m@ﬁfqmﬁy e “raglcm&ﬁctgd.

avi ng azi groups as oto ensitive groups, wherein
m@saset ARG MQs HQUPR dAhesetodavE NedSHER B6imefvakbgar

enda(l)?}?ehal cells were incubated thereon for 10 days. A 10% fetal bovine
serum-containing Dulbecco modified Eagle’s medium was used.

During incubation, the polymer composite maintained its structure
stably in the culture medium. The cells did not adhere onto the water-
soluble polymer membrane, but adhered only to the site where the glass was
exposed to the outside. FIG. 2 shows the status at 24 hours after start of
incubation during evaluation of cell pattern culture.

The above-described embodiments illustrate the polymer
composite of the present invention. However, the present invention is not
limited to these embodiments, and can be changed and modified variously.
It should be understood that such changes, substitutions and alterations can

be made therein without departing from the spirit and scope of the invention

as defined by the appended claims.

37



materi al and photosensitive groups present in said
phot osensitive resin conposition are irradiated with
light, sone of the ami no groups and sone of the
phot osensitive groups undergo a chem cal reaction to
forma coval ent bond, and wherein said resin filmis
fixed to said base material by said covalent bond. 2.
The pol yner conposite according to claim1l, wherein
said resin filmis formed by exposing to light an
entire surface of said photosensitive resin

“ééhpo ifion coated on said base material to crosslink

fﬁ;éﬁﬁ? Ensitive resin conposition. 3. The pol yner

conposite according to claiml, wherein said resin
filmis pgovides @msRie Raiprithy 8dade haseridtatard al by
pattern exposure and devel opnent of said

pdheko semshahy rdv@dédos anpasi & pen ofeaidbasenmstatidl, 381d0
base material to renove unexposed areas. 4. The

pgiphmymerentoapo S tie gad tarst hpdropdiledit, mall poltisee comabsics
sai d devel opnent, traces of said photosensitive resin

bedngpes] in oatagheguisdd (e walecw ovataitpsphselvaaberial in
sai d unexposed areas are renoved. 5. The pol ynmer
conposi t r di. 0 i IR sai ]
aroups. o Sar A PatCmijeRlalfe RS BhhoBilo: bR o

aHﬂ%&ﬂﬂﬁ@%oﬁﬁﬁﬁﬁ are renoved. 6. The pol ymer conposite
according to claim1, wherein said photosensitive
groups have a structure of the following fornmula (1)
or for mshal p@ymeNznenbidaCiHa ¢g9in KdmHegmed by photRz

crosslinking a photosensitive resin composition consisting essentially of a

water-soluble polymer having azido groups as photosensitive groups,

wherein when the amino groups present on the surface of the base
material and photosensitive groups present in said photosensitive resin
composition are irradiated with light, some of the amino groups and some
of the photosensitive groups undergo a chemical reaction to form a covalent
bond, and wherein said resin film is fixed to said base material by said

covalent bond.

2. The polymer composite according to claim 1, wherein said
resin film is formed by exposing to light an entire surface of said
photosensitive resin composition coated on said 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
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where R and R2 each represent a hydrogen atom a
sul fonic group, or a sulfonate group. 7. The pol yner
conposite according to claiml, wherein said

wat er - based solvent is at | east one nenber selected
fromthe group consisting of a physiological buffer
sol ution, a protein-containing aqueous solution, a
DNA- cont ai ni ng aqueous sol uti on, an RNA-contai ni ng
aqueous solution, a sugar-containing agueous
solution, a liquid culture medium and a cel

suspensi.on. 8. The pol I _conposite according to
base gaisrial \RHEMSYR @Sgﬂo%gglr?)aspol yner conposite is a
matrix material for a biosensor, or a base materi al

for cel |l ulgoi@er Qomﬁbﬁtep&dc)bﬁ’@ihgqsmm 3 ewheedr gty
to claiml1l, wherein the photosensitive resin

sabDoPado o, tracés sbidifl iphotoaénditiec weliecosipbsibloa cquodaydrer
in water. 400

surface of said base material in said unexposed areas are removed.

5. The polymer composite according to claim 4, wherein said
amino groups on said surface of said base material in said unexposed areas

are removed.

6. The polymer composite according to claim 1, wherein said
photosensitive groups have a structure of the following formula (1) or

formula (2):

7
N c=C
° H H (1 H

R R2

where R' and R? each represent a hydrogen atom, a sulfonic

group, or a sulfonate group.

7. The polymer composite according to claim 1, wherein said
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 agueous solution, an RNA-containing aqueous
solution, a sugar-containing aqueous solution, a liquid culture medium, and

a cell suspension.

8. The polymer composite according to claim 1, wherein said
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polymer composite is a matrix material for a biosensor, or a base material

for cell culture.

9. The polymer composite according to claim 1, wherein the
photosensitive resin composition is a solution of the water-soluble polymer

in water.

a0e



