DESCRI PTI ON POLYMER COVPOUND FOR MEDI CAL MATERI AL, AND BI OCHI P
SUBSTRATE USI NG THE POLYMER COVPOUND Technical Field [0001] The
present invention relates to a polynmer conpound for nedical naterial
having a function of fixing a biologically active substance, a
surface coating material containing the polynmer conmpound, and a

bi ochi p substrate using the ponne§ES§Q . Background Art [0002]
Conventionally, various attenpts t0 evaluate genetic activity or
decode bi ol ogi cal processes, such as a di seaseprocessor abi ol ogi cal
process of pharmacol ogi cal of fect, have been focused on genonics.

Hovever, psot @@ GCoMfuNy QUrISIEDTRRE Satrakked, | A iRsdene ahmdriAe:
bi ol ogi cal function of cells. Proteomcs includes qualitative and

guantitative neasurenent gbrgeneyactoviviyrbyosetbegbi ng and
guantifying expressions at the |level of proteins rather than the

| evel of genes. Proteom cs also includes studies of events which are
not coded to genes, such as a post-translational nodification of
protei n arte@midat efiagltd on bet ween proteins. [0003] At present, an
enor nous vol une of genonme information has been able to be gained.
Accor di ngl 400G r esedihehesedpnt gngeaciiorss e kalpe dhesspahpmeic gipmpound
efficiency (high throughput) have 1 been increasingly demanded. DNA
chi ps havef BeBRI&GRe THir 1y ferieg @ J3@cid onpp & ddrdndas sl dBcaldivs

pur pose. On _the other . . o
active substance, a surface coating material containing the

polymer compound, and a biochip substrate using the polymer

compound.

Background Art

[0002] Conventionally, various attempts to evaluate
genetic activity or decode biological processes, such as a
diseaseprocessorabiological processofpharmacologicaleffect,
have been focused on genomics. However, proteomics can provide
moredetailedinformationabout thebiological functionofcells.
Proteomics includes qualitative and quantitative measurement
of gene activity by detecting and quantifying expressions at
the level of proteins rather than the level of genes. Proteomics
also includes spudies of events which are not coded to genes,
such as a_post—translational modification of protein and an
interaction between proteins.

[(0003] At present, anencrmous volume of genome information
has been able to be gained. Accordingly, for researches on

proteomics, rapidness andhighefficiency (highthroughput) have




hand, in order to detect proteins which are the nost conplicated and
the nost variable in biological functions, there are proposed

protein chips, which are enthusiastically studied in these days. A
protein chip is a collective termused to refer to any device in
which a protein or a nolecule for catching a protein is fixed on a
surface of . a chip (a fine substrate or particle). [0004] At present,
protei n chPR! aleC Mty 1Y SRR D% i9% BAYoRESH Sﬂmecﬁlnﬁé’
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onto a surface of a chip Is being desired 000 In the neantine,” in

the detecta @3k isi RabSi 4 raOHbl@e@f%@'ﬂbﬁﬂﬂh@edatﬁ%&ﬁalofto' MRIddii ce
the signal to noise ratio is nonspecific adsorption of a target

subst ance i whe ctled etttk irobta aclubsl kat®r C3eehitgda privar-iFal eniixed
Docunment 1). [0006] In the above-nentioned fixation of a protein by
physi cal amsor pprumiadder®od , claids oftiiiore prudweantd gy agerers-ianles) .coat ed
in order to prevent nonspecific adsorption of a secondary antibody
after the P&l n i s fAitkpdeseoteverote e cibidd eyeofiene hatby apsimlodast
preventing the nonspecific adsorption is not 2 sufficient. Mreover,
t he bi ochi®® P8 evated on tHf PHE @Higyy pt Thgrefore, attempts are made for

fixinga protein or amolecule for catching such a protein, into
a spot form, onto a surface of a chip such as a glass substrate
(see, e.g., Patent Document 1). For example, the fixation of
a protein by physical absorption thereof, and others are
performed. In such a protein chip, it is preferred that high
signals are outputted therefrom; thus, a chip having a high
capability of fixing a protein or a molecule for catching it
onto a surface of a chip is being desired.

[0005] In the meantime, in the detection of signals from
a protein chip, a cause of lowering the signal to noise ratio
is nonspecific adsorption of a target substance to be detected
onto a substrate (see, e.g., Non-Patent Document 1).

[0006] In the above-mentioned fixation of a protein by
physical adscrption thereof, adsorption preventing agents are
coated in order to prevent nonspecific adscrption of a secondary
antibody after the protein is fixed. However, the ability of

these agents for preventing the nonspecific adsorption is not




preventing agent after a primary antibody is fixed; therefore, there
is caused a problemthat the fixed protein is coated so that the
reactivity wth the secondary anti body deteriorates. For this
reason, there is aneed forabi ochip capabl e of decreasing the
nonspeci fi c adsorption amount of a biologically active substance

wi t hout being coated with any adsorption preventing agent after a
primary ansibbdgiestfi erked 3007¢he hiocHep itsocdatedasdshtthe adsorption
nonspeci fic adsorption anmount of a biologically active substance
onto a bi cRREPETt1ng aesTY aétpved ty immgvosat LhedKyidr Spkeri ciigrofothe
bi ochi p. EEMBVEI, in the case that such a biochip is used, since the
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spacer group an I ng group, cross-1linking conponent” and a

mat ri x-f or s Pge £9AP AN Ho ANB b RgNCo SHES NG L ey RASEeBY i nfiinGtd onaly
surface strongly bonded with the upper of the supporting substrate

can be foragenf €af@er Rat®Pina Bpcaieibod) is Howaver, in this disclosed
nmet hod, al though the curing of |ow nolecul ar conponents advances on

t he suppor{®®@7] subst riat eyrddre teurdegrgaactiien nonggeas i srdartagen
in the volume of the reactants, so that the supporting substrate may
be war ped ampuniefal redidladiecaduppecttiing substrate psta pllsedivip, it
substrat e'ig) effective to improve the hydrophilicity of the biochip.
However, in the case that such a biochip is used, since the chip
has a high hydrophilicity, there is a problem that the protein
or the molecule for catching the protein which is fixed on the
substrate flows out in. the washing process after the protein
is caught, so that the signals therefrom decrease. As one
approach to this problem, there is disclosed a method of coating
a supporting substrate with an active component containing a
functiocnal group, a spacer group and a bonding group, a
cross-linking component and amatrix-forming component and then
curing them, whereby a functional surface strongly bonded with
the upper of the supporting substrate can be formed (e.g. Patent
Document 2). However, in this disclosed method, although the
curing of low molecular components advances on the supporting
substrate, the curing reaction involves a shrinkage in the volume

of the reactants, so that the supporting substrate may be warped

or deformed if the supporting substrate is a plastic substrate.




Moreover, a matrix in the formof a network is formed, so as to
cause problens that the reaction of the functional group for fixing
a biologically active substance nmay be adversely restricted, and
that the reproducibility of the functional expression of the fixed
bi ol ogically active substance is poor. Furthernore, even if the chip
is washed, the protein infiltrated into the inside of the matrix is
not conpl éfetsovenpwedatihius,in tther €oalns ofr @mae brso ak pt o bf @medatsa ke
nonspeci fi c adsorption cannot be inhibited sufficiently. [0008]

Pat ent DocifimER{1SE: PUaphberes & hpdt Bhe ittt pénthe dugctiemaNogroup for
2001-116750. Patent Docunent 2: Japanese Patent Appllcatlon Nat_ i onal
Publ i cat i on-#ing A cifé?ﬂ)oqq&alzhozﬁca‘elf@cﬁuw‘fm Y BSc @esiRrsely
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whi ch can be suitably applied to a plastic substraté surface;
provi de a tHoly/Bls£edpRYNE hoprBBULRI PRaWNEd ddssH i i tadsorption

nonspeci fic adsorption to proteins as well as which has the
above- mentdaanett e inhibited sufficiently.
[0008] Patent Document 1: Japanese Patent Application
Laid~Open No. 2001-116750,
Patent Document 2: Japanese Patent Application National
Publication (Laid-Open) No. 2004-531390.
Non-Patent Document 1: Hayashizaki, Y. and Qkazaki, K.,

2000, “Practical Manual of DNA Microarray”. P. 57, Yodosha Co.,

Ltd., Tokyo.

Disclosure of the Invention

Problem to be solved by the Invention

[0009] An object of the present invention is to provide
apolymer compound formedicine which has anexcellent capability
of fixing a biologically active substance and has such
.chemical/physicalstabilitythatthecompoumjislessdissolved
or deteriorated in a washing step, in particular, which can be
suitably applied to a plastic substrate surface; provide a
polymer compound for medicine which less exhibits nonspecific

adsorption to proteins as well as which has the above-mentioned




characteristics; and provide a biochip substrate show ng a high SN
rati o using the pol yner conmpound. Means for solving the Probl ens

[ 0010] The inventors have studied enthusiastically in order to
devel op a pol yner conmpound for medical material which is excellent
in capability of fixing a biologically active substance and |ess
exhi bits nonspecific adsorption to proteins. As a result, the _

i nvent or s Fadka¢bandsoLes lfad PrOoPbily welp L eoie e s trait englapehng a high
material which is a cppolgner made froman ethylenically unsaturated
pol yneri zabl er#bhonefi1a) thavPabyaer f aPBRPYrAl group for fixing a

bi ol ogically active substance and which has, on at |east one
termnal side thereof, a reactive functional group is excellent in

capability, of fixing the. biglogical active substance, has such
chenical/ﬂ%%%?%afors?% Y%??ygk%g%rg%tég%npound is |l ess dissolved or

deterior atE 1ﬂ}fl a msfﬂ@%tlﬁ{)eﬁﬁjo@éqqla@ A, i d %:]n?u Sl 64,190t 9 2

plastic substrate also W causi ng a warp, ations or other

probl ens; andfhe, RERSRBE! & ko BIRYF RLEPRBURL BEPIRINTANHaREREES which
thereto can be further decreased by adding a conponent nmade of an

et hyl eni cal d yexnsat st 86 oo ywEr{iZpbbe mm&%ra (MloTeyiddll@Mctive

al kyl ene glycol residue to the conponent of the polynmer conpound.
Furt her noregbétencavent sss Barebl osmbrafe dilfalc 4heSept pohtEsroteins.

conpounds for nedical material are preferably used for biochips.
Thus, the s esgduliinvent iavehas risgervaradend 0@ 11 a tAce grodiviglryg ortgmind
present invention is: (1) a polynmer conpound for nedical materi al
which i s afol medical material which is a copolymer made from an
ethylenically unsaturated polymerizable monomer (a) having a
functionai group for fixing a biologically active substance and
which has, on at least one terminal side thereof, a reactive
functional group is excellent in capability of fixing the
biologically active substance, has such chemical/physical
stability that the compound is less dissolved or deteriorated
in a washing step, and can be uniformly applied onto a plastic
substrate also without causing a warp, undulations or other
problems; and the nonspecific adsoxption of proteins and others
thereto can be further decreased by adding a component made of
an ethylenically unsaturated polymerizable monomer (b) having
an alkylene ¢glycol residue to the component of the polymer
compound. Furthermore, the inventors have found out that these
polymer compounds for medical material are preferably used for
biochips. Thus, the present invention has been made.

[0011] Accordingly, the present invention is:

(1) a polymer compound for medical material which is a




pol ymer conprising repeating units derived froman ethylenically
unsat urated pol yneri zabl e nononer (a) having a functional group for
fixing a biologically active substance, wherein the polyner has a
reactive functional group on at |east one term nal side thereof; (2)
a pol ymer conpound for nedical material which is a copolyner
conprising repeating units derived froman ethylenically unsaturated
pol yner i zaeymeneaspr i a) naaebeg tangfuridid denl vep dupnpsretthylag e lliy
bi ol ogically active substance, and an ethylenically unsat ur at ed

pol yner i zdﬁ}%aﬁwrﬁ)w pe%ymeﬁa@ahéeafwrww énk hgryagia FEBFEGENA WM RN
t he copoly has ve functi onal rougFon at | east one

t er mi nal Ca% fiKdrgot Elegfgacaawr?eqtﬂc%ﬁgaﬁa of HER " HRE&Hq e
whi ch i | t f
ethyl eni 115 A SHA 4EeduBE AR ZBET B HOher-Sea) Floi Tanal side

functi onal ﬁg up- for fixing a biologically actlve substance, an
ethylenlcéi y unsaturated pol yneri zabl e nononer (b) having an

al kyl ene gl ycol faSIadtg)%l)ﬁﬁa aBmebh he@bs%%algélf%%éffgl which is a

pol ymeri zabl e nmononer ving" a y rophobic unit, wherein the

copol ymer ByriSacddiyer f4ned i %atglrcqimrgrtsatdézqaﬂ%d Fom gy m nal
side thereof; (4) the pol yner conpound nmedi cal material according

to any onetyidnidall; (@satureiRi RollRaecreaebivembibrei-onal oy a
on the termnal is a reactive silyl group; (5) the polyner conpound
for nedi calurmatieral cgeegr diong fikdngdy hiabheyetal I heaoteaot isubdidnde,
group is an al koxysilyl group; (6) The polynmer conpound for nedi cal
mat eri al amninaﬁrgphylenically unsaturated polymerizable monomer (b}
having an alkylene glycol residue, wherein the copolymer has
areactive functional grouponat least oneterminal side thereof;

(3) a polymer compcund for medical material which is a
copolymer comprising repeating units derived from an
ethylenically unsaturated polymerizable monomer (a) having a
functional group for fixing a biologically active substance,
an ethylenically unsaturated polymerizable monomer (b) having
an alkylene glycol residue, and an ethylenically unsaturated
polymerizable monomer {c) having a hydrophobic unit, wherein
the copolymer has a reactive functional group on at least one
terminal side thereof;

(4) the polymer compound for medical material according
toanycnmaof(l)]_to(3);whereinthereactivefunctionalgroup
on the terminal is a reactive silyl group;

{(5) the polymer compound for medical material according

to (4), wherein the reactive silyl group is analkoxysilyl group;

(6) The polymer compound for medical material according




6 to any one of (1) to (5) , wherein the functional group of the

et hyl enical ly unsaturated pol ynerizabl e nononer (a) having a
functional group for fixing a biologically active substance is at

| east one functional group selected froman al dehyde group, an
active ester group, an epoxy group, a vinylsulfone group, and
biotin; (7) the polynmer conmpound for nedical material according to
any one oft¢1yny @@L, (Whekei St hewlkatgdedincalfupciieaedr gregp of the
pol ymeri zabl e nononer (a) having a functional group for fixing a

bi ol ogi cal #yhBkenieaklypstnirieirated momar IvaR ity MoRoFer va) BaveRg a
group and represented by the follow ng general formula 1L' g0012],
[ For mul a 1qu§Tl°?@l(9LQHP ﬁ??)ﬁixhp%ﬁbPéP%Oﬁ&C?%§¥é§ﬁﬁ?’ & h§ rBGEN
atom or a nethyl .group represents an.al kyl group or.an _al.kyl ene
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my be thg sagp pi different; (8) the polynmer conpound for medica
mat eri al according

(7) the polymer compound for medical material according
to any one of (1) to (6), wherein the ethylenically unsaturated
polymerizable monomer (a) having a functional group for fixing
a biologically active substance is a monomer having an active
ester group and represented by the following general formula
[17:

[0012]

[Formula 1]

(1]

Ry
o W
0

wherein R; represents a hydrogen atom or a methyl group,
X represents an alkyl group or an alkylene glycol residue having
1 to 10 carbon atoms, W represents an active ester group, and
p represents an integer from 1 to 100 provided that when p is
an integer of 2 or more and 100 or less, the repeated Xs may
be the same or different;

(8) the polymer compound for medical material according

toclaim6or 7, wherein the active ester group is a p-nitrophenyl




to claim6 or 7, wherein the active ester group is a p-nitrophenyl 7
ester or N hydroxysuccinimde ester; (9) the polynmer conpound for
medi cal material according to any one of (2) to (8), wherein the
ethylenically unsaturated polynerizable nononer (b) having an

al kyl ene glycol residue is a nononer represented by the follow ng
general formula [2]: [0013] [Formula 2] [2] R2 011" .Ra (Y)gqg O
wher ei n RZ2sgtepr esenlt-shyadtnyedy ogemi minoid®oresstaret hyl group, R3
represents a hydrogen atom or an al kyl group having 1 to 20 carbon
atons, Y represefftlstas apkyhenecghyewsid egi tadihavi ngtetiab agaatiicn
atons, and q represents an integer from1 to 100 provided that when
q is an irt®gey ore 2Hof2hdre (Bad ToOrein tassethyheniepehy et onsd ey Fe

the sane or different; (10) the polynmer conpound for medical naterial

accor di ng pq]oyn%ﬁﬁl ﬁjr’éleofno(“?)“etro”?b)havwge%la}%]@h]ee%? [FHYERLcEpFdue 18

trjgzlaéﬂgalt ed T?fgqcﬁ%ne” zabl e %fgr%fﬁb% {Qﬂ’é{n% an al k%rag:\efoq:nxﬁ%l a

et hoxypol y i]ene gI ycoI (meth)acrylate; (11) the pol ymer corrpound
for nedical material according to (10), wherein the average

repeating mpuer) pfojthe ethyl ene
(2]

wherein R, represents a hydrogen atom or a methyl group,
R3 represents a hydrogen atom or an alkyl group having 1 to 20
carbon atoms, Y represents an alkylene glycol residue having
1 to 10 carbon atoms, and q represents an integer from 1 to 100
provided that when g is an integer of 2 or more and 100 or less,
the repeated Ys may be the same or different;

(10} the polymer compound for medical material according
to any one of (2) to {(9), wherein the ethylenically unsaturated
polymerizable monomer (b) having an alkylene glycol residue is
methoxypolyethylene glycdl (meth)acrylate or
ethoxypolyethylene glycol (meth}acrylate;

(11) the polymer compound for medical material according
to (10), wherein the average repeating number of the ethylene

glycocl residues in the methoxypolyethylene glycol




gl ycol residues in the nethoxypol yethyl ene glycol 8 (nmeth)acrylate or
et hoxypol yet hyl ene gl ycol (meth)acrylate is from3 to 100; (12) the
pol ymer conpound for nmedical material according to any one of (3) to
(11), wherein the hydrophobic group of the ethylenically unsaturated
pol ymeri zabl e nononer (c). having a hydrophobic group is an al kyl
group; (13) the polymer conpound for nedical material according to
any one of ({&Yhtactildtewheerthnxyhelhgthgpbobicl graolugmetht herylate is
et hyl eni cal |y unsaturated pol yneri zabl e nononmer (c) having a

hydr ophobi £Ergrodipt$sl@®s al kyl group having 3 to 20 carbon atons; (14)
t he pol yner conmpound for nedical material according to (13), mhereln
the ethyl eni cal | {1 ahd&eupat 88 HAIGPRIINERBPE mqﬁfmmaééylﬁé\ﬁq»@or&img

| east one mopnoner  sel ected from n-buty

hyd hobi

ot hatr gl 6% 2 Bt HotRathp atwélereﬁno&bﬁlhm%%%%%ougnaf the
| oh I f
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wherein aty yggféhcﬁfodiﬁ%égnig AXa %#gﬁid pol ymeri zabl e nmononer

(a) having T oup | iologically active

substance is supiwt%@, boLt ﬁ@f“c%' F%gﬂm&a?édl%l RatBei RN esence Qly

a nercapto conpound (d) |ng a ctive functional group to

obtai n t he: PRIBHeCONPBYNEoNaVS NG Whlae i@aehe e, d AR AONAlG r@LRUBE the
introduced to the termnal thereof; (16) a process for producing a

pol yner cwﬁloyr@ni@aslngedms'ﬁtumeﬁ i1 vitefdinetd 1y manymere (0f {&)yit® a
(14), wherein at |east
hydrophobic group is an alkyl group having 3 to 20 carbon atoms;

(14) the polymer compound for medical material according
to (13), wherein the ethylenically unsaturated polymerizabie
monomer (c) having a hydrophobic group is at least one monomer
selected from n-butyl methacrylate, n-dodecyl methacrylate,
n-octyl methacrylate, and cyclohexyl methacrylate;

(15) aprocess for producing a polymer compound for medical
material defined by any one of (1) to (14), wherein at least
an ethylenically unsaturated polymerizable monomer (a) having
a fuﬁctional group for fixing a biologically active substance
is subjected to radical polymerization in the presence of a
mercapto compound (d) having a reactive functional group to
obtain the polymer compound having the reactive functiocnal group
introduced to the terminal thereof;

(16) aprocess for producing a polymer compound for medical
material defined by any one of (2) to (14), wherein at least

an ethylenically unsaturated polymerizable monomer {a) having

a functional group for fixing a biologically active substance




an ethylenically unsaturated pol ymeri zabl e nononer (a) having a
functional group for fixing a biologically active substance 9 and an
ethyl enically unsaturated polynerizable nononer (b) having an

al kyl ene gl ycol residue are subjected to radical copolynerization in
the presence of a nmercapto conmpound (d) having a reactive functional
group to obtain the polynmer conpound having the reactive functional
group intraddcad ¢ohyhenieaMpainsdthereodd gdiAmsezgslocessmdogr (b)
produci ng a pol yner conpound for nedical naterial according to (15)
or (16), whevenn amesheybapt oylvonpowrsidul) dewisupeeEattioveradical
functional group is a nercaptosilane conpound represented by the

fol | owi ng ¢ePRIENerfsrtmen I183)theg qoueyendeoring angjcd@]e gmpound (d)
HS- R4- S|-A2 i-A2 A3 wherein R4 represents an al kyl group having 1 to
20 car bon D&Y HME 2 TEIE VS BIRET A b AUP LRORNRILIABDE $od YPexGerRound

noi ety, nd the thers are ach an al k t he process, far
or odue ng S f R R ] B T SRR

wherein th reaqélve noi ety of the nercaptosi |ane conpound
represente ‘e general formula

{17) the process for producing a pclymer compound for
medical material according to (15) or {(16), wherein the mercapto
compound (d} having a reactive fﬁnctional group is a
mercaptosilane compound represented by the following general
formula [3]:

[0014]

[Formula 3]

wherein Rq represents an alkyl group having 1 to 20 carbon
atoms, and at least one of A;, A, and A3 is a reactive moiety,
and the others are each an alkyl group:

(18) the process for producing a polymer compound for
medical material according to (17), wherein the reactive moiety
of themercaptosilane compound representedbythegeneral formula
[3] is an alkoxyl group;

(19)asurfacecoatingmaterialformedicalmaterial,which
comprises a polymer compound for medical material according to

anyoneof(l)to(14),oragmlymercompoundforn@dicalmaterial

10




[3] is an al koxyl group; (19)asurface coatingnaterial fornedical
material, which conprises a polyner conpound for nedical materi al
according to any one of (1) to (14), or a polyner conpound for

medi cal material 10 obtained by the producing process according to
any one of (15) to (18); (20) a biochip substrate, wherein a | ayer
conprising a surface coating material for nedical material according
to (19) isbtaimed yntaesprodeeind prafrst racerdiay) te mnhiooehpp (15)
substrate accordlng to (20), wherein the substrate is made of a
plastic; (22)(}%k/ biochip substrate according to (21), wherein the

plastic is a saturated cyclic polyolefin; (23) a biochip, wherein a
bi ol ogi cal Iy act {4 SUBSCHAE® SWPSHredd t SRETEILBCRI p2EE s‘f“?rélfjélsmg a

Pocohe) " oy Bl 2RE cRbalf 0%%%# oSl Bk g dg Ao S Pug o fs

b|olog|call @g}lv o ubﬁ&g selgg&ed fronnpuclelc acid, aptaner,
protein, 0 i 'gopep |d% sugar Thai'n and” ycoproteln Effect of

| nvention [0015] ffc%g'&%é‘%ﬁﬁﬁgﬁ%ﬁg%@tadwcet’}‘f% eﬁo [ Sw g%éhglﬁle

to provide a polyner co an ex ent capabl ity of
fixing a biohogksed | ¥s a}ggdé/eong)sEg%@pd has such chem cal

/ physical stability that the conpound is |ess dissolved or
deteriorated i n gxashend &dieip subspabte@ddirdMy €b can) b&herein the
plastic is a saturated cyclic polyolefin;
(23) a biochip, wherein a biclogically active substance
is fixed to a biochip substrate according to any one of (20)
to (22); and
(24) the bilochip according to- (23), wherein the
biologicallyactive substanceisat leastonebiologicallyactive

substance selected from nucleic acid, aptamer, protein,

oligopeptide, sugar chain and glycoprotein.

Effect of Invention

[0015] According to the present invention, it is possible
to provide a polymer compound which has an excellent capability
of fixing a biologically active substance and has such
chemical/physical stability that the compound is less dissolved
or deteriorated in a washing step, in particular, which can be
suitably applied to a plastic substrate surface. By adding,
to the polymer compound component, an ethylenically unsaturated
polymerizable monomer (b) having an alkylene glycol residue,

it is possible to provide a polymer compound for medicine to
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suitably applied to a plastic substrate surface. By adding, to the
pol ynmer conpound conponent, an ethylenically unsaturated

pol yneri zabl e nononer (b) having an al kyl ene gl ycol residue, it is
possi ble to provide a polymer conpound for nmedicine to 11 which
proteins are |l ess subjected to nonspecific adsorption. Furthernore,
it is possible to provide a biochip substrate exhibiting a high SN
ratio, usi'fy¢hiREPE YR Comssendlb]BesedNVbacnPRFLTaE FF RATHP HIRN -
I nvention [0016] The po]ymer conpound of the present, inventignis a
pol yner col‘Lﬁbb FUre mett caf IRt Qk? %i%‘??‘f]s‘g@a &bgﬁﬁf&lp c‘dﬁﬁ’%%tﬁg
repeating units. derived fr.o n_ethylenically ., unsat urated

pol yrer i zabt & hbrdierd g}ﬁg}hg%}?nﬁatal Uit shal Mgt (ﬁjoglmeol? RN L

bi ol ogically active substance, the polynmer has a reactive functional
group.on at |least one term nal side thereof. This polyner conpound

has a nat usesOfuddesi MG aSPEFTd Oubia]od fAldYiast | ve substance.

Furt hernore, the conpound hds, “on at |east one term nal side

thereof, ajgeestive fund iNanerJtoHBouhBUSE tHE SPEPONHCL DESHIESN is

able to forma covalent bond to a substrate, thereby making it

possi bl e t® maAlge:# oy £ o€ adilnd. s ther griafdteict-tont A siliieae
of the substrate. About the thus-obtained grafted substrate, the

pol ymer compoumics doesreprd t frl@wiroiits tdeeriefadoninom aamwasihyniigersitap. 1y
Mor eover, the polynmer conpound does not need a curing reaction

i nvol vi ng unsHririkegepol ymehézebl.amenamst 2 hihgiviiyiogr dwnchetwsikgroup
structure is not basically formed in the filmof the_ pol ymer
conpound flgrired 239 Ehbiglpgiral &y Ater et b StHNEHoHPRePOLERBEURRS 2

can be uniform i ,
react%%efunctionalgroupcnlatleastonetermlnal51dethereof.

This polymer compound has a nature of fixing a specific
biologically active substance. Furthermore, the compound has,
on at least one terminal side thereof, a reactive functional
group; thus, the compound becomes able to form a covalent bond
to a substrate, thereby making it possible to cause the polymer
compound to be grafted onto a surface of the substrate. About
the thus-obtained grafted substrate, the polymer compound does
notflowouttheréfromjjlawashingstep. Moreover, the polymer
compound does not need a curing reaction involving a shrinkage
in the veolume, and a highly-grown network structure is not
basically formed in the film of the polymer compound formed on
the substrate. Therefore, the polymer compound can be uniformly
applied onto a plastic substrate also without causing a warp,
undulations or other prcblems.

Furthermore, when thereto are added repeating units

derived fromanethylenicallyunsaturated polymerizable monomer
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applied onto a plastic substrate also without causing a warp,
undul ati ons or other problens. Furthernore, when thereto are added
repeating units derived froman ethylenically unsaturated

pol ynmeri zabl e nononer 12 (b) having an al kyl ene gl ycol residue, as a
conponent of the polymer conpound, the al kylene glycol residue
performs a function of inhibiting the nonspecific adsorption of
prot ei ns. Aotonalvimd yan talek nadne eylofcd nhickiitdurg tlleanonspesefit cof the
adsorption of a biologically active substance is pronoted. [0017] In
t he et hyl epdtakey conpatindattdd ot yimerd ghptel raphdnepefdlo rved fignet ion
functional group for fixing a biologically active substance to be
used in the |hv}éhbibhngtﬁhefmw%ch:aflcga@%@rmyorbeo% RHerR g1 y
active group, recepto roup or gand grou but is not limted

t her et 0. s%%%?%%n%%énﬁ%@glat%ﬁe%ﬁ Inpikihded FhedTeRRR GrfsosRtion
active este %rou§} gﬁ arou a V|n Isuflone %{qi biotin, a
t hi ol grodﬁ ﬂ%lﬁ? aCLIVE SHEYS gﬁ?nﬁfo%. ot hi ocyanat e
group, | gro an Iate up na de ou

hydr azi de Egggﬁ' an a;if)%ethegregcaqp’yleann Ca e Yt outﬁfragc rsHqufOlgﬁ"et elzgar%olt?p,

streptavi %5‘1’1 Iﬁé]]g "éﬁit ﬁ!avq Eec‘l ﬁlt:l :LQHIa:CLj ]_C!J@Syfd)l%ﬁly%%léoﬁjpoiégﬂ‘patlly

limted thereto Annn erre re-an al up,” an

active eSt&ét%@%bsﬁh&PW bw %‘é%d aﬂdtﬁevmyéﬁeiéﬁneu% %éﬂmal
the viewpoint of the reactivity thereof with an am no group, which

i s contai nggoup hadibdiaokieghtedlyy aetiive %}.bl:b&@ AReeebh oy eR8@SLigand

Moreover, biotinis preferred since it has a high binding constant

onto a bigtoegy cadty iachbiel fubsédnderdtv paspeetlfac, eaamnaté s icheasdef
include an aldehyde group, an active ester group, an epoxy group,
a vinylsuflone group, biotin, a thiol group, an amino group,
an lsocyanate group, an isothiocyanate group, a hydroxyl group,
an acrylategroup, amaleimide group, a hydrazide group, anazide
group, anamide group, a sulfonate group, streptavidin, andmetal
chelates, but the functional group isnot limitedthereto. Among
them, preferred are an aldehyde group, an active ester group,
an epoxy group, and a vinylsulfone group from the viewpoint of
the reactivity thereof with an aminc group, which is contained
in an biologically active substance in many cases. Moreover,
biotin is preferred since it has a high binding constant onto
abiologicallyactive substance. Inparticular, anactiveester
group 1s most preferred from the viewpoint of the storage
stability of the monomer.
[0018] The ethylenically unsaturated polymerizable
monomer (a) having a functional group for fixing a biologically

active substance to be used in the invention is not particularly
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group is nost preferred fromthe viewoint of the storage stability
of the nmonomer. [0018] The ethylenically unsaturated pol ynerizable
nononmer (a) having a functional group for fixing a biologically
active substance to be used in the invention is not particularly 13
limted about the structure thereof. The nmononer (a) is preferably a

conpound represented by a general fornula [1 il lustrated bel ow,
wherein a ?ﬁ@%ﬁ?ga€P9P¥ctﬁgoﬁﬁr%ﬂﬁuéﬁ BlRervel - edtEr "WGHS tar @ bdiided

t h oth th h hai f | k | kyl

(o each otBereLhcgyor o shallhl.Bn il group or, an ol kylene.
hai f I I i itself h t f .

chat o of an sLivkene, dloreg), rESLUE o1 LAkl H9% 0 NBLUES B, op o

s, Tonorer wbesel ol Ty LbSo o1 AR A0, 80 46, 8L 1R

. residue ha@r&@ﬁrbﬁﬁaﬁidyﬂﬁﬂé%éﬂﬁlﬂad@ NG <3 PiOLBIEEahhY 8CELVED carbon
subst ance and a nature of inhibiting the nonspecific adsorption of

proteins. #esasdi Nyl parevemlal, a pakYfebrf BAM BEheRe PIGIRL #8s@due
honopol ymer, the polynmer can be preferably used as a polyner

“conpound fotsekfilcad arataeniral ofasnhabgtasgt bee pobyseschiiSe fds@tption

| east one termnal side thereof, a reactive functional group. In the

i nventi on,of peblipiacryl fer theanssamny! kocamoleor winet diaic ay {niet heanceylic

(meth)acrylate means acrylate and/or nethacrylate. [0019] [Fornula

4] [1] group and an active ester group are bonded to each other through
a chain of an alkylene glycol residue has both of a nature of
fixingabiologically active substance andanatureof inhibiting
the nonspecific adsorption of proteins. Accordingly, even if
a polymer from such a monomer is a homopolymer, the polymer can
be preferably used as a polymer compound for medical material
as long as the polymer has, on at least one terminal side thereof,
a reactive functional group. In the invention, (meth)acrylic
means acrylic and/or methacrylic, and (meth)acrylate means
acrylate and/or methacrylate.

[0018]

[Formula 4]

[1]

Ri
O _W
)‘T S
0

wherein R; represents a hydrogen atom or a methyl group, X

represents an alkyl group or an alkylene gilycol residue having

14




RLO'W (X)P O wherein Rl represents a hydrogen atom or a net hyl
group, X represents an.al kyl group or an al kyl ene gl ycol residue
having 14 1 to 10 carbon atonms, Wrepresents an active ester group,
and p represents an integer from1l to 100 provided that when p is

an integer of 2 or nore and 100 or less, the repeated Xs may be the
same or different. [0020] Wien X is an al kyl ene glycol residue in the
formula [WU]to XOhasrbohoaliOmsarboremtcorsyt pref ecabirg éster 6grarborand
atons, nore preferably 2 to 4 carbon atons, even nore preferably 2
to 3 carboremieESnhren préterabliyor tardd® lapewyidEdethbkyveee P 1s
gl ycol residue referred to herein neans an al kyl eneoxy group (-R-Q

wher ei n R3% dHed9¢/19%ne §rotprewBnehlPBnarnseast efne reRRA Y 1Xy MU

at a single termnal or hydroxyl groups at both termnals of an

al kyl ene dis/c e(ﬁ%ﬂ?%?ﬁ%%%ﬁﬁ%ﬁ%?ﬁ? is the alkylene group) are

xanpl e 1 WD case. P SRek Hip e HrYLSRS operon B2 1 5 ROE AT iidive-e
I I ' [ - - ; d i f
ot byl enc. gt Yol TR CEBCLL SR ot AESHR s mor redi it R
t hyl - - ' i

et hyl eneoxy, 4r auR ey GHAGHE- (5 )s Eﬁ%b%p%%ﬂﬁé‘g %?{g’ﬁ% g&e%éraﬁl " to

integer from1l-to 100. "Wen X is an a ehe si due, t
number p i3 JE@HRn BESKE! abbyt Ak-d AL LASTy fI @2 002 BOmseVerhd & ylene

preferably an integer
glycol residue referred to herein means an alkyleneoxy group
(~R-0, wherein R is an alkylene group) which remains after a
hydroxyl group at a single terminal or hydroxyl groups at both
terminalsofanalkyleneglycol {(HO-R-OHwhereinRisthealkylene
group} are subjected to condensation reaction with a different
compound. For example, in the case of methylene glycol
(OH-CH2-0OH) , the alkylene glycol residue is a methyleneoxy group
(-CE2-0-); and in the case of ethylene glycol (OH-CH,CH,-CH),
thealkyleneglycolresidueisenlethylenéoxygroup(—CHﬂﬂh—O—j.
The repeating number p of Xs is an integer from 1 to 100.
When X is an alkylene glycol residue, the number p is more
preferablyaninteger from2 to 50, evenmorepreferablyaninteger
from 2 to 30, most preferably an integer from 2 to 20. In the
case of a mixture of polymer compound species the numbers p’s
of which are various, the number p of the entire species of the
polymer compound is specified as the average value of the above.
When the repeating number p is 2 or more, the repeated Xs may

be the same or different.

When Xs are each an alkyl group in the formula [1], the
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from2 to

30, nost preferably an integer from2 to 20. In the case

of a m xture of polynmer conpound species the nunbers p's of which
are various, the nunber p of the entire species of the polyner

conpound i
repeating
different.

s specified as the average val ue of the above. When the
nunber pis 2 or nore, the repeated Xs may be the sane or
When Xs are each an al kyl group in the forrmula [1], the

15 total nunbel NURER) (6K) thefcahborr @ tiomst he &yl kylodipeuphehe

nunmber of
froml to

which is pis preferably from1 to 100, nore preferably
pgubeph e fafidgh dedup iR gt kY fEamal £y 190G Pegedysficr aey

structure thereof, and nma i near, branched or cyclic.. [0021] The
ThetTver et g0k a8 TR e Rba i BRE mar o Lim PRgHn ot

acti vated

| at.i I hili [ b ' hiah .
aci di o el GUNT ot HAPRE FAGGPONp"HS e DSdBSETLeRE S0P ERe bevithLe-
aroup. thafods AN et o, 05 OUP: PRLLIG. A AN, LEACH] R AGLENE LY Aol G

is convent

field of
Actual ly,
esters of

y used i n varrous hési's suc
Y. ] Str : iN kel i hesiSer
) MR 0D Bbeidardd (B15EEVE 00 PHRlc et IieS dact ion

By P Hildh Yoy Cmouid And-24 10y af @8RG i

as an active ester group having a nuch higher activity than that of

al kyl est esspooritdent ideethk0022k r Syebud) AL V& ast 85t gF Oxtoumhave ran
ester wherein R' in -COOR' has the above-nentioned high acidic

el ectron

ahighctiang ighou i Bxanpiiesch hereofvdmc ardel lay psedl tinopiemds

active ester group, wherein R' is p-nitrophenyl; an

chemical synthesis such as in a field of polymer chemistry, or
in a field of peptide synthesis. Actually, phenol esters,
thiophenol esters, N-hydroxyamine esters, esters of a
heterocyclic hydroxy compound and so on are each known as an
active ester group having_a much higher activity than that of
alkyl esters or the like,

[0022] Such an active ester group may be an ester wherein
R” in —-COOR” has the above-mentioned high acidic electron
atfracting group. Examples thereof include a p-nitrophenyl
active ester group, wherein R” is p-nitrophenyl; an
N-hydroxysuccinimide active ester group, wherein R” is
N-hydroxysuccinimide; a phthalic imide active ester group,
wherein R” is phthalic imide; and a

S5-norbornene~2, 3~dicarboxyimide active ester group, wherein R”
is 5-norbornene-2, 3-dicarboxyimide. In particular, a
p-nitrophenyl active ester group or N-hydroxysuccinimide active
ester group is preferred from the viewpoint of height in storage

stability and reactivity, and balance therebetween. A
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N- hydr oxy
N- hydr oxy
R' is pht
ester gro
parti cul ar,
N- hydr oxy
vi ewpoi nt

succinim de active ester group, wherein R' is

succinimde; a phthalic imde active ester group, wherein
halic i mde; and a 5-norbornene-2, 3-di carboxyi m de active
up, wherein R' is 5-norbornene-2, 3-di carboxyimde. In

r, a p-nitrophenyl active ester group or

su00|n|n1de active ester group is preferred fromthe

rofn et qpteninl staiviatfe esteabidiqup dd ngdetnna ftarreahd bal ance

therebetmeen A 16 p-nitrophenyl active ester group i S nost

preferred.
pol yneri z
bi ol ogi ca
p-ni troph
succi nim
partlcula
(neth)acr
preferred.
average v

[G &3] ExarEmaé@l@fs t hef et Hileeni ehyyenasat by at éa‘lsaturated
abl e mononer_ (a) having a functional group for f|X|n§ a .
|H%}¥Rﬁq%ﬁﬁh§6bgpaﬁ8€rl ] Jg&ing a functional group fo f1x1ng

enyl oxycgar hon et hyl ene col | ate, .an
&%gxycgr §&%£ﬁvygth Yéﬁ% ‘&?gol)%(m%%QﬁW?¥ate ipclude

1papogpreg'§/e L?%)é:)f)c yliorf:yo 3P(Oe ¥1( ‘SLtsr}}’l ene glycol)

ornu rated below i s

zﬂl S préﬁHﬁH%{ypf?Ln%gg ethygﬁﬂﬁﬁégﬂ¥QR#%%?%ﬁ%Qﬁgﬁhe

CH3 HZC‘CpCﬁ'SQ é"ghﬁ?erge O _glylel‘owqp(meth yacrylate. In particular,

p-nitrophenyloxycarbonyl-poly(ethylene

glycol) {(meth)acrylate represented by a formula illustrated
below 1s preferred. The repeating number p of the ethylene
glycols and/or the average value of p is preferably from 2 to
20.

[0024]

[Formula 5]

GHs
HaC=C

§=O Hy Hy 9
0 C-C-0+—C-0 NO,»

[6025] In the polymer compound of the invention, the ratio
of portions derived from the ethylenically unsaturated

polymerizable monomer (a) having a functional group for fixing
a biologically active substance is not particularly limited,
and is preferably from 1 to 99.7% by mol of the total number
of repeatingunitsof all monomers inthe polymer, morepreferably
form 1 to 70% by mol therecf, most preferably from 1 to 50% by

mol thereof.
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P [0025] In the polyner conpound of the invention, the ratio of
portions derived fromthe ethylenically unsaturated polynerizable
nononer (a) having a functional group for fixing a biologically
active substance is not particularly limted, and is preferably from
1 to 99.7%by nol of the total nunmber of repeating units of all
mononmers in the polymer, nore preferably form1l to 70% by nol
t her eof , nb&@Zpt ef er albiTye fetdmy lenioca0by bynsatplrateet euflymer {0268] The
ethyl enical ly unsaturated pol yneri zable nonomer (b) having an
al kyl ene ¢gr9eemes edl)dbhaviBopme addy lieme aéycphvkatidie te hotused in the
parti cul arlg limted about the structure,thereof,C and is referablg/
a conpoundFEpR SRt §F P gereri L % b fiiFed aPopt itPRFHTE T Dot O L
which is conmposed of_ a th) acryli rou nd chain_of _an
Bl kylene GOROIS PESATE Thalr AT E ot piire RebReotp8sat]ormula
[ Formula 6 SR - -wher ei
dtomor a Fot vRugEadEed Bttt 8 B RGeSl SRR P e R
group havifgy L t0a 29 o€ 2h AN ABq1 : 3L Al ey h ens 19! ool
resi due havi ng 1at0010 cga?b(}ﬁ g{%ﬁs?(cg%%re%%fdg%rsﬁe{sent sr@/éneﬁ&ﬁt eger on
from1l to 486hs.

[0027]

[Formula 6]

wherein R; represents a hydrogen atom or a methyl group,
R3; represents a hydrogen atom or an alkyl group having 1 to 20
carbon atoms, Y represents an alkylene glycol residue having
1 to 10 carbon atoms, and g represents an integer from 1 to 100
provided that when g is an integer of 2 or more and 100 or less,
the repeated Ys may be the same or different.
[0028] The alkylene glycol'residue Y in the formula has
1 to 10 carbon atoms, preferably 1 to 6 carbon atoms, more
preferably 2 to 4 carbon atoms, evenmore preferably 2 to 3 carbon
atoms, most preferably 2 carbon atoms. The repeating number

gof the alkylene glycol residues Ys isnot particularly limited,
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provi ded that when q is an integer of 2 or nore and 100 or less, the

repeated Ys may be the sane or different. [0028] The al kyl ene gl ycol

residue Y in the formula has 1 to 10 carbon atons, preferably 1 to 6

carbon atons, nore preferably 2 to 4 carbon atons, even nore

preferably 2 to 3 carbon atons, nost preferably 2 carbon atons. The

repeating nunber q of the al kylene glycol residues Ys is not

parti cul ardydliismptrefieraldBy aimdinsepeefforaabl yt @b 0lntreger predrrébie 100y

more preferably from an integer from2 to 100, even nore preferably

an i nt egeraf rigtheqen §rg9s, anm&neﬁﬁﬁabhoyr@rpmﬁ@rg?éwlyf BoniRbeger ghrom

In the case of a mxture of polynmer conpound species the nunbers q

s of whi ch2 b 8SvaresuPratrraiinber §noegehd wamn 2etepti ednofheease

pol yrer ound is s eC|f|ed as the average val ue of the above.

Wen the ¢ 6&%%%@% 4% ComBP B SP er%a%%wesfén% %wahlch

different ._[0029 | es_of thefe%E | eni cal | y unsat ur.a £

pol yrer i zabf% %ﬁ% s COF RAUPRG B faF kol St o AR s PhuB e R T

nethoxy p JI-Tel e e ne
rﬁ?% ’1% %%Eg% CaeLh tﬁ’lyel %%I%Egﬁf %Q%%’ %M'h% LAYLEr Khen

gl ycol ate rox et acr and an este
wher ei n th:%é‘i‘@ﬁ@éﬂn B%B {§9 rﬁ&@“@gmﬁxﬁﬁétﬂé’%%e ordifferent.
2- hydr oxypropyl ™ (nmet hyacryl at ester erein the hydroxyl

group therp@@z@p ”DnO‘Eﬁéét?(ﬁ;tlésUtﬁd the? SRRy iRk raed ate

and an ester wherein the hydroxyl group thereof i'smono- substituted,

gl ycerol nmadDyrigtet b acmydadmsr (Wethpaiaiy|at e havidige pAlpHyIomE Lidie
glycol as its side chain, 2-nethoxyethyl (nmeth)acrylate,

2- et hoxyethyd 1 (deeti tdor iyt gbel yetret lemey dj letdo/l emesigl )yoodylate, ethoxy

(meth)acryl ate, ethoxydi ethyl ene
polyethylene glycol (meth)acrylate, 2-hydroxyethyl
(meth)acrylate and an ester wherein the hydroxyl group thereof
is mono=-substituted, 2-hydroxypropyl (meth)acrylate and an
ester wherein the hydroxyl group thereof is mono-substituted,
2-hydroxybutyl (meth)acrylate and an ester wherein the hydroxyl
group thereof is mono-substituted, glycerol mono(meth)acrylate,
(meth)acrylate having polypropylene glycol as its side chain,
2-methoxyethyl (meth)acrylate, 2-ethoxyethyl (meth)acrylate,
methoxydiethylene glycol (meth)acrylate, ethoxydiethylene
glycel (meth)acrylate, and ethoxypolyethylene glycol
(meth)acrylate. Preferred is methoxypolyethylene glycel
{meth)acrylate or ethoxypolyethylene glycol (meth)acrylate
since the nonspecific édsorption of a bicologically active
substance is less caused and the (meth)acrylate is easily
avallable. In particular, methoxypolyethylene glycol

(meth)acrylate or ethoxypolyethylene glycol (meth)acrylate

wherein the average repeating number of ethylene glycel residues

19




gl ycol (neth)acrylate, and ethoxypol yet hyl ene glycol (neth)acrylate.
Preferred i s nethoxypol yet hyl ene gl ycol (neth)acrylate or

et hoxypol yet hyl ene gl ycol (neth)acrylate since the nonspecific
adsorption of a biologically active substance is |ess caused and the
(meth)acrylate is easily available. In particular,

met hoxypol yet hyl ene gl ycol (neth)acrylate or ethoxypol yethyl ene

gl ycol (neid)oryliatte Werei prefierabéyageedepiatée nghautrerh )afcrylate
et hyl ene glycol residues 19 is from3 to 100 is preferably used since
t he (met h)beryded eln i kanbloehh il Hendifesrbi 3 ynihedieredynt hesi zed. [ 0030]
In the polyner conpound of the invention, the ratio of portions
derived frotithke et hylenfRaIRgL iacaraeBEd ol Paeim il iemphbaera (1
havi ng an al kyl enge ol residue is not particularly linmted, and

|
is preferd ‘?lFto‘rﬁ’gS%/ 9565 byt Tty &y kgt Sadfinadiéht i ng
it f all i th | , f bly f 30, 95%
by ol t haFEOT AL L Rer GRS Y0 (G 0 5 SHoE by h L Yetrar Bt Have 15
0031] Th | ; ; j N i i a
bnother octr e TN HERES D sl Y ERF RO TRY cxbR0D AL 38, by
the ethy|%ﬁkF%hﬂEh%”E?EHiaﬁﬁﬂbQP|?%“%éﬁ%%%fﬁg MRRREL(§) 1 AV & A in

functional group for fixing a biologically Tactive substance and the

et hyl eni caldey/ pungakin aidk pRelreiablZabt&n FeNOFBIss( By MAVEA8rads, most
al kyl ene glycol residue as |ong as the polynmer conpound has, on at

| east one gesfamadl sifieon tiereofgoa yeaetl vednsat.i onal group. The
pol ymer conpound may be apol yner conpound

obt ai nedbyidibil lyner i ziTihgapetlyleanicoaidoynd used in the invention may

contain another ethylenically unsaturated polymerizable
monomer other than the ethylenically unsaturated polymerizablie
monomer (a} having a functional group for fixing a biologically
active substance and the ethylenically unsaturated
polymerizable monomer (b) having an alkylene glycol residue as
long as the polymer compound has, on at least one terminal side
thereof, a reactive functional group. Thépolymercompoundn@y
be apolymer compoundobtainedbycopolymerizinganethylenically
unsaturatedpolymerizablemonomer(c)havingahydrophobicgroup
further therewith since the polymer compound has an improved
coatability onto, for example, a plastic substrate. The
ethylenically unsaturated polymerizable monomer (c) having a
hydreophobicgroupisnotparticularlylimitedabout the structure
thereof as long as the monomer has a hydrophobic group without
having any functional group of fixing a biologically active
substance nor any alkylene glycol residue. The hydrophobic

group may be a linear, branched or cyclic aliphatic hydrocarbon
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unsat urated pol yneri zabl e nononer (c) having a hydrophobi c group
further therewith since the pol yner conmpound has an i nproved
coatability onto, for exanple, a plastic substrate. The

et hyl eni cal |y unsaturated pol ynerizabl e nononmer (c) having a

hydr ophobi c group is not particularly limted about the structure
t hereof as long as the nononer has a hydrophobi c group w thout
havi ng anyd¥QUiet | Fhad rGrdls dtYFTOGHP R PRy <l IGhaackikee The

b al kyl | yeal residue. The hydr ophobi
be a |1 nedt PETENEb b T A BRAOE Ty AOCAPBORRS8 GFbUb o IE #
ic hyd g Ljke. Th hyl eni cal | .
Cnsat ur ot al BTG HEF 13 A6 PLoHoh BB CEER KA HGoRE -t BHROBI Y e
f er abl ' ] i,s_bondedat .
(ot ) e Y TR T g Ce AR UABPETE el MEDQBoRReEoR) drfhrsin
atom or a gietByl-geaYR) a -hyISJENATBR o FBY n%‘?ck@lg gg%;ﬁ%ﬁ@r YL Gndfdmer

whi ch an ali phatic hydrocarbon is bonded, acrylate to

which an afppadd G h@iegarken atkstBopdedn dhea TDRIeS ¢ IISyd®S @ rbon is
preferably a (neth)acrylate wherein the hydrophobic group is an

al kyl grouprieeduses of (meandkealikitkytbnwhhensymthesis: ideredfoca®n

nononmer is even nore preferably a (neth) acrylate wherein the alkyl

group i s ars rnddd gr Gy havongr3isomd@ecarkbderabbgsa Thetal kygkydrbdap

is not particularly limted about the structure thereof, and may be

| i near, brvéregiteich drhe yetd ropH0i32]grSpaTiifd arexaiplleyrsfunt b qrorasmert

i ncl ude n-butyl (neth) Iacrﬁate, iso-.but}r/ll (meth) acrylate,

sec- butyl artipakichifatiel thepgvprhesdenyhagrplat elhe - Tiapes yis even
more preferably a (meth)acrylate whérein the alkyl group is an
alkyl group having 3 to 20 carbon atoms. The alkyl group is
not particularly limited about the structure thereof, and may
be linear, branched or cyclic.
(0032] Specific examples of the monomer include n-butyl
{meth)acrylate, iso-butyl (meth)acrylate, sec-butyl
(meth)acrylate, t-butyl (meth)acrylate, n-neopentyl
(meth)acrylate, iso-neopentyl (meth)acrylate, sec-neopentyl
(meth)acrylate, neopentyl (meth)acrylate, n-hexyl
(meth)acrylate, isc-hexyl (methjacrylate, heptyl
(meth)acrylate, n-octyl (meth)acrylate, iso-octyl
(meth)acrylate, 2-ethylhexyl (meth)acrylate, n-nonyl
(meth)acrylate, iso-nonyl (meth}acrylate, n-decyl
(meth)acrylate, iso-decyl (meth)acrylate, n-dodecyl
(meth)acrylate, iso-dodecyl {meth)acrylate, n-tridecyl

(meth)acrylate, iso-tridecyl {(meth)acrylate, n-tetradecyl

(meth}acrylate, iso-tetradecyl (meth)acrylate, n-pentadecyl
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(meth) acrylate, iso-neopentyl (nmeth) acrylate, sec-neopentyl
(meth)acryl ate, neopentyl (neth)acrylate, n-hexyl (neth)acrylate,

i so-hexyl (nmeth)acrylate, heptyl (nmeth)acrylate, n-octyl
(meth)acrylate, iso-octyl (neth) acrylate, 2-ethylhexyl (neth)
acrylate, n-nonyl (meth)acrylate, iso-nonyl (neth)acrylate, n-decyl
(meth) acrylate, iso-decyl (nmeth) acrylate, n-dodecyl (neth)

acryl ate, (msecldotecylatdretigo-asdntaate;y In- {nid tde)cyd r v atRe, hn-aeyd ddoss1
iso-tridecyl (neth) acrylate, n-tetradecyl (nmeth) acrylate,

[
i so-t et rademydh)(aretyn)ataesr yisai-ehexrdeentladet h )2l (ywietts)  acrydcitaglecy 1

i so- pent adecyl (neth)acryl ate, n-hexadecyl (neth)acrylate,

i so- hexadeGygti{restiy)ladreyl atsn-avtosteaidc ylne (netdy)ydabd ateyclohexyl

i so-octadecyl (neth)acrylate, cyclohexyl nmet h) acrylate, and

i sobor nyl WM)a%%ﬁteﬁre@mAﬁféﬁéOFﬁﬁh(mm acyyapderedAaPRY fRBIy yost
met hacryl ate, n-dodecyl nethacrylate, n-octyl nethacryl ate, and

cycl ohexy | PHRAHAGY 13t% Sikite s meFhagty &4 kel eetfeeisiate,
t he pol yner conpound. of the .invention, the ratio  of portions derived
rom o ST aR L g aEB CRotOREEY S aBr e AorBiEre (T ieg
a hydrophaohi ¢ graup i.s. nat ., particularly limted, and is preferably
fromO toaﬂb%yﬂtria/l 8% lo"t%belet'ot al nunber of repeating units of all

ronTEr PR, RO IR S T BB EL A e L0, AR Tk i
conposi ti ¥ JAtd Oy ddie RIDW R Gald erisaliiraiiod RelsyrRiAaR €
nmononmer (c) in the polyner is nore than the upper limt, it is
feared polymerizable monomer (c) having a hydrophobic group is not
particularly limited, and is preferably from 0 to 90% by mol
of the total number of repeating units of all monomers in the
polymer, more preferably from 0 to 80% by mol thereof, most
preferably from 0 to 70% by mol thereof. If the composition_
ratio of the ethylenically unsaturated polymerizable monomer
(c) in the polymer is more than the upper limit, it is feared
that the nonspecific adsorption of a biologically active
substance such as a protein increases.
[0034] The reactive functional group introduced into at
leastoneterminal sideof thepolymer isnotparticularlylimited
as long as the group is a functional group which can be covalently
bonded to a surface of such a substrate as used in a biochip
substrate. In accordance with a functional group present on
the surface of the used substrate, a reactive functional group
which can be covalently bonded thereto can be appropriately

selected. As will be described later, since the used substrate

isusually a plastic, glass substrate, or the 1like in many cases,
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that the nonspecific adsorption of a biologically active substance
such as a protein increases. (0034] The reactive functional group
introduced into at |east one termnal side of the polyner is not
particularly limted as long as the group is a functional group

whi ch can be covalently bonded to a surface of such a substrate as
used in a biochip substrate. In accordance with a functional group
present ona tydreuy ¥ geeupl, themisedgsubpt rat e ldahyeacdtaep f unchriooall
group which can be covalently bonded thereto can be appropriately
sel ected. B&oupl| obetidesktikberhn sterintgioweahéeocusbd subsarat heigof.
usual ly a Elastlc gl ass substrate, or the like in many cases, 22 a
hydroxyl gFfBup; B¢ afEee LgeotiphchhonsHanae gnsupdusedaibdlg tegrbupl
or the like can be_introduced to the surface thereof. Thus, the
reactive fGABt P%nafm@r%ﬁﬁmﬂﬁrr FIFEEF TS 196 1dr FERHP @RnSBBXYf GFOUP,
exanmpl e, a reactive sil roup, an epoxy group, Or an am no group.
[0035] |n PBartfcaiare gﬁgu eactive functional group introduced into
at least o nlnal ol nr ef a reactjve
silyl grou365|n e the f¢ aP%dﬁpgépcgﬁgnge% %%%c ungﬁ% Q%% group

substrate yﬂfé%dacé&'ﬁ%w% Vﬁalc% Qﬂned'tte'ﬁﬂnaﬂ%ﬁdreee L¥E %bwker is

group is a functional group generates a sil ano grou

hydrol ysi sprarsihsngla %aeelversim lirkeip s Thee fecbi-ang! c 4 %pca\@s@@
generates a silanol group by hydrolysis'is a group which is easil

hydr ol yzedtphemdt wGeht 8¢ Subd@te s0dehah @ 16dianaly @.ﬁ.QU.pC(bﬁdltlon

generated. The reactive silyl group may be a structure represented

by the fol Tbeirspgeiner alilyl group is a functional group which generates
a silanol group by hydrolysis, a silanol group, or the like.
The functional group which generates a silanol group by
hydrolysis is a group which iseasily hydrolyzed when it contacts
water, so that a silanol group is generated. The reactive silyl
group may be a structure represented by the following general
formula [4]:

[0036]

[Formula 7]

wherein at least one of A;, A; and A; is a reactive moiety
in the reactive functional group, and the others are each an

alkyl group. The reactive moiety is a moiety which can be
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formula [4]: [0036] [Formula 7] [4] A 1-Si-A2 i-A2 A3 wherein
at least one of Al, A2 and A3 is a reactive noiety in the reactive
functional group, and the others are each an al kyl group. The
reactive noiety is a noiety which can be 23 covalently bonded to a
substrate. Exanples of the reactive noiety include an al koxyl group,
a hal ogen group, an am no group, a isocyanate group, a phenoxy

group, anccavdlyetioxylb@idup.to [D08Hstreier r esaanarpl eF ohet Reactive
reactive functional group include a hal ogenated silyl group (=Si-X
“wher ei n X nsiathahofede agr alpyxyl amahiooxy Bhl ghe g, =aBamORowhes e N
Ris an al kyl group) , a phenoxysilyl group (=Si-OPh wherein Ph is a
phenyl grcup)socyanh iz GeEtoxXysiphEnagrour s -200CEH3)ydaikyl group.
al koxysilyl group, a phenoxysilyl group, and an acetoxysilyl group
are prefeﬂQ§%7kince @ dgiece rampl aPsdare r paohive Bemctaanal group
al koxysilyl gro Is.in particular preferred since the group easily
gener at es Jd“%s‘i#J%ﬁomab?%@b?tf‘é@@]ylméopﬁt toduct WERLPAD] }g isfathfelogen

reactive functi.onal roup,hn&roduceg_into at | east one term.nal side
of the polGiare) i a7 BLEPEY ALY LOGHRD (351 SOR BBEBS LRI HR" AHEVH GHEauD)

nunber  of élgienoxysilyl group (=3i-0OPh wherein Ph is a phenyl group},
and an acetoxysilyl group (=S1i-00CCH3). An alkoxysilyl group,
a phenoxysilyl group, and an acetoxysilyl group are preferred
since they contain nohalogen. Amongthem, analkoxysilyl group
is in particular preferred since the group easily generates a
silanol group.
[0038] The introduction ratio of the reactive functional
group introduced into at least one terminal side of the polymer
is preferably from 0.2 to 10% by mol of the total number of the
repeating units of all monomers in the polymer, more preferably
from 0.5 to 5% by mol thereof.
[GO39] The method for introducing the reactive functional
group into the terminal is not particularly limited, and is
preferably a method of subjecting at least the ethylenically
unsaturated polymerizable monomer (a) having a functional group
for fixing a biologically active substance to radical
polymerization in the presence of a mercapto compound (d) having
a reactive functional group in a solvent since this method is
simple and easy. If necessary, the monomer (b), the monomer
{c) and othersmay be added thereto. Since themercapto compound

(d) having a reactive functional group acts as a chain transfer
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repeating units of all nononers in the polynmer, nore preferably from
0.5 to 5% by nol thereof. [0039] The nethod for introducing the
reactive functional group into the termnal is not particularly
limted, and is preferably a nmethod of subjecting at |east the
ethylenically unsaturated pol ynerizable nonomer (a) having a
functional group for fixing a biologically active substance to
radi cal pokyeBFi zatpehymer thenpreseice iofy @ rercapve fonpoiodaldyroup
having a reactive functional group in a solvent since this method is
si npl e andakakis termiaedssarghtaimedmondiner n¢byaptheamamomet (d) chawhey
ot hers maybe added thereto. Since the nercapto conpound é havi ng a
reactive fanEedohare ghoiptirnal groprHa rotr RaskéFulayligentited, and
pol ymer conp ound hav%gg a reactive functional group at its term nal

t

is obtalneﬁ Fheffre? ? %%ﬁ%%ﬂﬁﬂs%ﬁ?n%a9?mﬁﬁu%pr%ﬁﬁﬁ?%@ﬁ??ﬁuﬁYcﬁﬁﬁ
group is n articular gl aE is preferably a

nmer capt osi O%ﬁﬂ%o%%%e¥%£ %Eﬂ?%ﬁ g]the follow ng general formula
[3]: [0040}, %E rmula 8] [3] A i-A2 HS-R4-Si-A2 A3 wherein R4,
which is a 3 group, has 1 to 20 carbon atons, nore preferably 1
to 5 carbopralQub, fipst preferably 1

[3]

wherein R,, which is an alkyl group, has 1 to 20 carbon
atoms, more preferably 1 to 5 carbon atoms, most preferably 1
to 3 carbon atoms, at least one of A;, A; and A3 is a reactive
moiety of a reactive functional group, and the cothers are each
analkylgroup. Examplesofthereactivemoietyincludeanalkoxy
group, a halogen group, an amino group, a isocyanate group, a
phenoxy group, and a hydroxyl group. In particular, an alkoxy
group ismost preferredsincethegroupeasilygenerates asilanol
group. When the polymer is required to be stored for a long
term, it is preferred that only one reactive moiety is present
in the reactive functional group since the polymer gives a good
storability.
(0041} Examples of the mercaptosilane compound having an

alkoxyl group include (3-mercaptopropyl)trimethoxysilane,
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to 3 carbon atons, at |east one of Al, A2 and A3 is a reactive

noi ety of a reactive functional group, and the others are each an
al kyl group. Exanples of the reactive noiety include an al koxy
group, a hal ogen group, an am no group, a isocyanate group, a
phenoxy group, and a hydroxyl group. In particular, an al koxy group
is nost preferred since the group easily generates a silanol group.
When the pol-yificans arepmleatd el igiesdexysdrlaadong term it is
preferred that only one reactlve noiety is present in the reactive
funct i onal (GBS 3H HREE ORHY é SOMEREYY g X¥Sddéde st orability. [0041]

Exanpl es of the nmer.capt osi.l.ane ound having an al koxyl group
i ncl ude (35l 65FP ¥%ﬂﬁr %%g§9’ r 25

Eg 2§:gggtop:%%yé%%? lﬁ%F%%Qﬁ Hé% xyﬁfgaﬁf?captopropyl)
triet hoxy5|3l =TI 3(}% %:rr ﬁ@ﬁe?ﬂ{]ﬁ“@%&ﬁ%@gﬂﬂ%@xw | ane,

(3- nercaptopropy oxysi'l ane

(mer capt ongddpd tkhﬁ% 3@5%&&&%&%@xy51lane,
(nercaptonethyl)nethyl met hoxysi | ane

(mer capt onedemya)ticiRithyl1TRidhexysii oz visTR &)t omet hyl )

tri et hoxysil ane, (nercaptonethyl)nethyl di ethoxysilane, and

(mer capt opremda)p teimaetivy ) el rexysiliand.o <yt 1tbhe , mer capt osi | ane
conmpound is not limted thereto. Fromthe viewpoint of availability,
( 3- ner capt{emremdtontertiydt) o yesihlcayes idmde ,( 3- mer capt opr opyl )
triethoxysilane are preferred. In

{(mercaptomethyl)methyldiethoxysilane, and
(mercaptopropyl)dimethylethoxysilane, but the mercaptosilane
compound is not limited thereto. From the viewpoint of
availability, (3-mercaptopropyl)trimethoxysilane and
(3-mercaptopropyl)triethoxysilgne are preferred. In
particular, when the polymer is required to be stored for a long
term, {(3-mercaptopropyl)dimethylethoxysilane ismorepreferred
since the polymer gives a good storability. These
mercaptosilane compounds are used alone or in combination of
two or more thereof.

[0042] The solvent is not limited to any special solvent
insofar as each of ethylenically unsaturated polymerizable
monomers and the mercapto compound (d) having a reactive
functional group can be dissolved therein. Examples thereof
include methanol, ethanol, t-butyl alcohol, benzene, toluene,
tetrahydrofuran, dioxane, dichloromethane, and chloroformn.

These scolvents are used alone or in combination of two or more

thereof. When the present polymer compound is applied onto a
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particular, when the polyner is required to be stored for a | ong
term (3-nercaptopropyl) dinmethylethoxys ilane is nore pre f erred
since the polyner gives a good storability. These nercaptosilane
conmpounds are used alone or in conmbination of two or nore thereof.
[0042] The solvent is not Iimted to any special solvent insofar as
each of ethylenically unsaturated pol ynmerizable nononmers and the

mer capt o cohpouhd ful)sthizting e hegadt iavel mEbhehpdnate grioefe vt e view
di ssol ved therein. Exanples thereof include nethanol, ethanol,
t-butyl alebhaVoldbrgehiee denaoneatiertehhiil ofwhrsirraltdt oxane,

di chl oronet hane, and chloroform These solvents are used alone or in
conbi nati oh0®f3two or Thsr @olvedcrat AgreA ke abPEsBAY PBl §merordinary
conmpound i s gﬂglied,onto a 26_plastic substrate, ethanol and net hanag
are pref erT&4 Fht view 25PTav oF S AG EHENGERAE Ut BIF BFC CREPSYRSS SHE
[0043] The_polywerization i.nitiator e any ordinar radi cal
it ntor SEbin TR T et S0 B iR O as
2,2' -azobisisgbut ylnityi]e. ej T£C . A BNY) d
1,1'-azobigécycl%H%%%n%ﬁ1-d%? o%${§§%§§¥é€§£% %Sﬁ%ﬁﬁ%§ﬂé?§¥5dé§”§£ch

as benzoyl, pesoxi deroafdebatoH ag%(eg;&iogﬁ-pez[&%@, ARQYLLRE Chiest Al

structure of "the polynmer conpound e 1 nvention, the bonding

manner ther@®fq] n the gRRA tMathehleaP R Ure G €RBYPNPie rEdhdfind
any manner, such as a random block or graft manner, as |long as the

copol yner ¢8 #hecdp@ey@on , Waheho 6001 ad ntanrepeatnai@amihstHertyed HHom
at least the individual ethylenically unsaturated polynerizable
nononers the polymer is a copolymer may be any manner, such as a random,
bleck or graft manner, as long.as the copolymer is a copolymer
which contains repeating units derived from at least the
individual efhylenically unsaturated pelymerizable monomers
having a functional group for fixing a biologically active
substance and which has a reactive functional group on at least
one terminal thereof,.
10045] About the molecular weight of the polymer compound
of the invention, the number-average molecular weight is
preferably 5,000 or more and 1,000,000 or less, more preferably
10,000 or mere and 500,000 or less since the polymer compound
is uniformly applied onto a substrate with ease and further the
polymexr compound is easily separated and purified from the
ethylenically unsaturated polymerizable monomer (s) unreacted.
The number-average molecular weight referred to herein is a
number-averagemolecular weight calculated from the composition

obtained by analysis of NMR measurement on the supposition that

a reactive functional group is introduced into a single terminal
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havi ng a functional group for fixing a biologically active substance
and which has a reactive functional group on at |east one term nal

t hereof. [0045] About the nol ecul ar wei ght of the polynmer conpound

of the invention, the nunber-average nol ecul ar weight is preferably
5,000 or nore and 1,000,000 or less, nore preferably 10,000 or nore
and 500, 000 or less since the polyner conmpound is uniformy applied
onto a subsfredeh wi htleaspgohndef uné herulde. pol yner compound i s
easily separated and purified fromthe ethylenically unsaturated

pol yneri zabl e nohonEre (Ysameartiet a Thiekhunbert avey ageh yisdreictd ldry
weight referred to herein is a nunber-average nol ecul ar weight
cal cul at edMRFFDrHEHE L BRpYTREEGAD Lemaianar b9) dealiysi 3 fohcVRNal group
neasureneg%?on_the suggosition that a reactive functional group i

i nt r oduced" P htd %4 °G AGPECL ¥ T ARl Y BEIGIV L AR SERNCRe BoE VRIEY enically
I I ..Inth f I, 1 Xt f the ethyl enicall

Unsat ur at SR AT BB SRS HARELS M ) R TN SPBRS LI

fixi ' i cal.l i b he_et hyl eni cal |

et o e Lol B SRS B o DEs BT B Y gromomes

residue, t ty@r BLOYHEM ER) 6 RRALI AL GU PR YORI] 2P 6 BRI ynd Bz i ng

having a h ophobi"c group-an out copolynerizing a

NONONEr  COMAM Rt Roh Sn@HVARMGEHNANY YhNgd e £0mpenents +R8tQfbonent s
substrate, and causing curing reaction of the conponents after the

appl yi ng, dfie i sdperHie | BAINONONES g CHMOREHE ScHBYn JHOthB&diidmdy

applied on the substrate because of the conpatibility thereof with

t he subst rateewritheoapalvhingi t ¥he mixture of the monomer components may
not be uniformly applied on the substrate because of the
compatibility thereof with the substrate or compatibility
between the monomer components. On the other hand, when the
monomer components are beforehand copolymerized as in the
invention, so as to prepare a polymer compound, tﬂe polymer
compound can be uniformly applied onto a substrate.
[0046] The polymer compound of the invention is different
from a resin wherein a network matrix is formed by crosslinking,
and is characterized in that the compound is easily dissolved
in an organic solvent which will be described later, such as
ethanocl, even after the compound is applied into a thickness
of about 0.1 to 1 um onto a substrate (a substrate having an
inactive surface which is not covalently bonded to the reactive
functional group that the polymer compound has) and then the
resuitant 1is subjected to heating treatment. As the

above-mentioned substrate, there may be used a polyolefin resin

substrate and the like in which the substrate is not subjected
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bet ween the nononer conponents. On the other hand, when the nononer
conponents are beforehand copol ynerized as in the invention, so as
to prepare a polyner conpound, the polynmer conpound can be uniformy
applied onto a substrate. [0046] The pol ymer conpound of the
invention is different froma resin wherein a network nmatrix is
formed by crosslinking, and is characterized in that the compound is
easi |y di stol ¥eshrfacan mrgamnirct shalw et iwhitdmgnwichke bebdesatebedrface,
| ater, such as ethanol, even after the conpound is applied into a

t hi ckness wbichpouil (el descrifpeshietarsub®s rdte heatsulgstraaemhayi njor
an inactive surface which is not covalently bonded to the reactive

funct i onal e§PBRHCt hERC¥hempn| hened hempiguthd deedmendd athé® tiee120°C for

resul t ant gs subjected to heating treatnment. As the above-nentioned
substrate, >t AERBRLFRyEPes tiskEUES pol yol efin resin substrate and the

i ke i n whi e substrate is not subjected 28 to a surface
t r eat nent #@&4{;& i vat i1 THE- b S SRR LA W TR dolymer

d i bed h, i t t., f | th . b

a heating %&ﬁ%%ﬂﬁf@%?ﬁ%ﬁavéér&*%@eﬂ?%%g%%W‘é{ SSTPGUSY GrgLFaS L LBGHC
By coating, %ME% raf effy{rﬁgcg d%é&ff@.kfféi/@gcaffgp&&&%eofsw&ame
i nvention, the polyner conpound can easily give a hature of TiXing a

speci fic biobagical hALH & 134ATRANGA yde@lQ.qudher drealhy 8Re the
glycol residue is present in the conponents of the polyner conpound,

the pol ymegomospentsl off ¥BE pdl e tlicem@buhhi bhé i yrfte- BeRgBaslfdtves

adsorption of proteins as well as the nature of fixing a specific

bi ol ogi cal 4 ynaantdievef inhibiting the nonspecific adsorption of proteins
as well as the nature of fixing a specific biologically active
substance. Furthermore, the reactive group at the terminal can
be bonded to the substrate, so that the polymer compound can
be chemically grafted. For this reason, it is not feared that
a deterioration of signals is caused by washing the substrate.
[0048] The coating of the polymer compound onto the
substrate surface may be, for example, by preparing a polymer
solution wherein the polymer compound is dissolved in an organic
solvent tohave a concentrationof 0.05 to 10% byweight, applying
the solution onto the substrate surface by a known process such
as dipping or blowing, and then drying the resultant at room
temperature or at a raised temperature. The organic solvent.
may be ethanol, methanol, t-butyl alcohol, benzene, toluene,
tetrahydrofuran, dioxane, dichloromethane, chloroform, acetone,
methyl ethyl ketone, or some other single solvent; or a mixed
solvent thereof. In particular, ethanol and methanol are

preferred since the alcohols do not cause denaturation of the
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substance. Furthernore, the reactive group at the termnal can be
bonded to the substrate, so that the polynmer conpound can be
chemcally grafted. For this reason, it is not feared that a
deterioration of signals is caused by washing the substrate. [0048]
The coating of the polynmer conpound onto the substrate surface may
be, for exanple, by preparing a polyner solution wherein the polyner
conpound iglasssol sedstnate, cuganiice sbtvlents tardavesal gohcesd r ati on
of 0.05 to 10% bywei ght, applying the solution onto the substrate
surface byl@0&Pbwn pr dtes paslcter axorh@picheg ortHse gwivegyt iaomd darerpe
drying the resultant at room tenperature or at a rai sed tenperature.
The or gani €%dl sieht Y beadeset @ ehatpos |t raes Panete of- e feraisshofgactive
benzene, toluene, tetrahydrofuran, dioxane, dichloronethane,
chl or of or nf Ukt ol InRithy| CepR}E1RBEORRT die domsligunBaYsPagiglected
solvent; or_.a mxed solvent thereof. In particular, ethanol an
7ot hanol  aPE0L Dt bHY okl 4HAF SIS S EdHbIDoad HAGE 1048 CSRBRRr ur Tt 1T
of the 29 ----:¢-2--------- |astic_substrate, and the alcohols are
casi ly dri@ie EPaBIE B bR Gad S8 ror ae g SO i
coval ent | tyr At u i I n ive
T o o PR, S p B8 et SEh PR £ £ PRI roun

functi onal tirons “fo I'ng may be Sel ecte

arbitrari |@’eﬂék@@§@b§’aﬂ§egh%&el§?,§sf%ﬁ% dSh9HRath Bnldhd S ion

that the polymer conpound i's, for exanple, a polynmer conmpound having
an al koxysiit a @yl 811 diSup LeAIEREIno §r&hd AR} aruA %ﬁ@@}ﬁf ated 4961
a

t he hydrol ysis undergoes dehydrati on condensation wt ydr oxyl

group, an amumogrtdiy] i ke cartionyglibgtedpe usiddnoko as to form covalent
bonds. The covalent bonds formed by the dehydration
condensation of the silanol group have a nature that the bonds
are not easily hydrolyzed. Thus, the polymer compound grafted
on the substrate sqrface is not easily dissclved or separated
fromthe substrate. Thedehydrationcondensationof thesilanol
group is promoted by heating treatment. The heating treatment
is preferably in the range of temperatures at which the polymer
compound is not denatured by heat, for example, in the range
of 60 to 120°C for 5 minutes to 24 hours.
[0050] In the case that an organic solvent having a high
polaritysuchasethanol ormethanol isusedorthe hydrophilicity
of the polymer compound itself is high, the alkoxysilyl group
at the polymer terminal is hydrolyzed by water contained in the
solvent or water in the air after the solution is applied. In
many cases, therefore, the polymer compound can be grafted only

by heating the substrate even 1if the polymer does not undergo

any special hydrolysis step. When the hydrolysis is
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group or the like on the substrate surface, so as to form coval ent
bonds. The coval ent bonds forned by the dehydrati on condensation of
the silanol group have a nature that the bonds are not easily

hydrol yzed. Thus, the pol ynmer conpound grafted on the substrate
surface is not easily dissolved or separated fromthe substrate. The

dehydrat i on,copdensat i on Of; 4 Q‘?Ll%hlagﬂ%' E?gﬁ%%l%yhﬁ%gﬁ?gggégxoﬁ@%ﬂg

treatment. The heating treatment 1's pr !
tenperat urgstrat Wi BotkPErRELYMBIto &8 id 3oM9kndeNathE £l DY IERY,
for exanple, in the range of 60 to 120C for 5 mnutes to 24 hours.

[0050] In sheugdseithat wasorgansc g&@lcm@j havd N gwat Bl ghe RQIsdidyt Yeor
such as ethanol or nethanol is used or the hydrophilicity of the

pol ymer coppoenstitgelf sisahbghgrbhe dlskewsiliydgrenevet, titee water
polyner termnal is hydrolyzed by water contained in the solvent or
wat er in thenpént abtrere fisrmbdol UE% on lies sapplveedht | monmerierdagesasiness
therefore, the polynmer conpound can be grafted only by heating the
substrat e el efhe fPEeRagviigrerofddds motl ubidger.gol f abiye speeenl content is
hydrol'ysis step. Wen the hydrolysis is 30 insufficient, it is

al | owabl e 1®r¥Re & ASxER 5N Uthadn tieepel Wnefir@Pqud Acorpbradt ePIvRd
an organic, solvent. Theoretically, a sufficient result is produced
when wat erihedess3P4V§br generating a silanol group is supplied;

hovever | Fgtet o CHENL s B e LA L SE BRI cne
water contgifelS; o %a%?’kié ty I3 Jfqar ed hhat ;the .pglyder ,¢oppaupdyLs A
not dissolved 1n the solvent.
plastic is preferred, and in particular a thermoplastic resin
is more preferred from the viewpoint of easiness of the surface
treatment thereof, and the mass productivity.
[0052] N The  thermoplastic resin 1is preferably a
thermoplastic from which fluorescence is less generated. The
resin is preferably, for example, a linear polyolefin such as
polyethylene or polypropylene, a cyclic polyolefin, or a
fluorine-contained resin, and is more preferably a saturated
cyclicpolyolefinparticularlygoodinheat resistance, chemical
resistance, low fluorescence andmoldability. Inthis context,
the saturated cyclic polyolefin means a saturated pélymer
obtaineclby’hydrogenatiﬁg a homopolymer having a cyclic olefin
structure, or a copolymer made from a cyclic olefin and an
o~clefin.
[0053] In order to graft the polymer compound onto a

substrate, it is preferable to activate the surface of the

substrate. An activating method may be a method of conducting
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[ 0051] The material of the biochip substrate used in the invention
may be a glass, a plastic, a netal or the like. A plastic is
preferred, and in particular a thernoplastic resin is nore preferred
fromthe viewooint of easiness of the surface treatnent thereof, and
the mass productivity. [0052] The thernoplastic resin is preferably a
t her mopl astic fromwhich fluorescence is | ess generated. The resin

i s preferabPlasmey tesakpeet wWdgmamorphl iisines Lah Afc RxagenFiNeR g Ehe
or polypro glene, a cyclic polyolefin, or a fluorine-contained
resin, andiECnot e Gt SabIy T QR RETREPhEFEl | Bpof ¥ B| @FMpsphere, or

articul ar] ood in heat resistance, chemcal resistance,, |ow
1 uor escoriY H HEAT Py COPAUEELE, Bt Bt MeF ha 5B 7 5 HEF T kA9 %

pol volefl B8, &5 aLe holuTRr, g1 D5 BB S9e0RLING. B o

honopol ymer ving a cyclic’ ol u r

froma cyghigspl eéféh%ﬁé‘“jbn ao'z%iéril i"attr&é)s%?éa%é n Ordeled agralt the

pol ymer conpound onto a ubstr I's preferable to activate the

surface ofddwy) subst it gppé?ia@t £M@?$ecgﬂg£§% %&:h Perac Btk Al on

conducting 31 a plasma treafnent un ion such as oxygen

at nospher esnt@ng@Nsabsesgbeyf eit Aid pegeNbat MBS IdceOkadlily a biochip
at nosphere, or nmay be a nethod of conducting a treatnent with

exci ner | amgrstsatchwhsrAl fr thle difabParty odlfdding 4 beoleghedlaf active

conducting a plasma treatnment in oxygen atnosphere is preferable.

[ 0054] By sy tamze tite egokeydentcempothd vbénspeci hivensdsmrpioitmw dhehe

substrate, it is possible to produce easily a biochip
biologically active substance onto the substrate is inhibited.
Moreover, the polymer compound does not flow out in a washing
step since the polymer compound can be bonded to the substrate
bychemicalbonding. Onthebasisofthesematters, thesubstrate
coated with the polymer compound can be preferably used as a

- biochip.

[0055] By use of the biochip substrate of the invention,
various bioleogically active substances can be fixed thereto.
The biologically active substance to be fixed is nucleic acid,
aptamer, protein, oligopeptide, sugar chain, glycoprotein or
the like. In the case of fixing, for example, nucleic acid,
it is preferred to introduce an amino group into nucleic acid
in orxder tomake the reactivity with the active ester group high.
The positionwhere the amino group is intrxoduced may be a terminal
or a sidechainof themolecularchain. However, itispreferable
that the amino group is introduced at an end of amolecular chain.

{0056] When a biologically active substance is fixed onto

the biochip substrate in the invention, it is preferred to use
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substrate wherein the capability of fixing a biologically active
substance is excellent and the nonspecific adsorption of the

bi ol ogically active substance onto the substrate is inhibited.

Mor eover, the pol yner conpound does not flow out in a washing step
since the pol yner conmpound can be bonded to the substrate by

chem cal t S o . thesematters, bstra coated‘
with the poIymaro%(q)%%)oE)%&'t&ﬁ1 9%} ?Sﬁ{&éﬁl lgHOEFSéﬁﬁﬁ active

[0055] By ggssegnagelpl99Q581§g885£g§f?§ L40g invention various

bi ol ogi cal |y active substances can ereto The

bi ol ogi cal [yoagyive supsianer {ogheq J]sxsilbéea%fd gtgnacé&uk%%%ﬂ%e
g

protein, oligopeptide, sugar chain, ycoprotein or

case of fixpogtifigy tﬁi@'ﬁ'cﬁ.@gﬁl&ﬂ@yca@ﬁhqe shibstSnPE (?Lfserfrl%dte to the
i ntroduce an am no group into nucleic acid in order to nake ﬂ

reactivityswfacehe Iactiheecastest groimy hifgh: exgﬂﬁlBQSb&iﬁQt@Beﬁ@tiéﬁb
am no group is introduced may be a termnal or a side chain of the

nol ecul ar &hbdin.thdonegerid it adldopreef epabtand tshdll 1t he tané RRNGROUE #&om
i ntroduced at an end of a nol ecular chain. [0056] Wen a
bi ol ogi caITI'-%m%%WWef%@l@sBQr%éorsl fioved theneby ke thiiocihiop t heht x it ori n
t he |nvent|on is preferred to use 32 a nethod of spotting a
liquid wh %ﬁ?r{l%%elbmﬂ%‘gﬁ%meylp@@talt\y@e dsberafiesabiedi sBod vethwid in
di spersed. }%bqg7% gh E g §U|d,|s al lowed to stand_still after the
spottlng,W FBF 8P 89F§a LYt i¥sresicngsi 3 fkegodned omi spersed
surface. ngﬂg for exanple, am nated nucleic acid,
t he |iQUId_ i era<}¥(55%%§%P%tl|| in the range of room
[0058] After the resultant is washed, functional groups
on the substrate surface excluding the area where the
biclogically active substance is fixed are subjected to
inactivating treatment. In the case of an active ester or an
aldehyde group, the treatment is preferably conducted by use
of an alkaline compound or a compound having a primary amine
group.
[0059] Examples of the alkali compound which c¢an be
preferably used include sodium hydroxide, potassium hydroxide,
sodium carbonate, sodium hydrogencarbonate, disodium
hydrogenphosphate, calcium hydroxide, magnesium hydroxide,
sodium borate, lithium hydroxide, potassium phosphate and the
like.
(0060} Examples of the compoundhaving aprimaryamino group
which can be preferably used include methylamine, ethylamine,

butylamine, glycine, 9-amincaquagene, aminobutanol,

4-aminobutyric acid, aminocapric acid, aminoethanol, 5-amino
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tenperature to 80C for 1 hour, thereby attaining the fixation. The
hi gher process tenperature is preferable. The liquid in which the

bi ol ogically active substance is dissolved or dispersed is
preferably al kaline. [0058] After the resultant is washed, functional
groups on the substrate surface excluding the area where the
biologically active substance is fixed are subjected to inactivating
treat nent. 2} A~-tdhbydaselpf-pantehble esfroebhamathabtiehydeoghbopidd he
treatnment is preferably conducted by use of an alkaline conpound or
a conpoundaﬁavpﬁéhénﬁtghﬁlfuéﬁwniC%ﬂb@pZ*K@ﬂ@@}nﬁxahﬁlemiob)eh@anol,
al kali conpound which can be preferably used include sodium

hydr oxi de, ¢pdPaRerhhy hfdhadirggen Rsnhnteardvas; hsbaydapgensulfate,
hydr ogencar bopat e, di sodi um hydr pgenphosphat e, cal ci um hydr oxi de,
magnesi um ﬁygga%ﬂaﬁ?et%ﬁ?%%B%?é%rg?r | PTHALRO Ry UP BRFERI pot assi um
phosphate and the |ike., [0060] Exanpl|es of e, conpound havi ng a

pri mary an?n%mb?%ﬁﬁxaﬁﬁfﬁha%é 'b%mbgg?%¥¥i#?iﬂg%%s?hc?tﬁ@?nOhléburlc

met hyl am ng igahngﬂi ¢2_?g&%%?g%gg%Yglygépe%ogéggafg guagene,

am nobut anol'; 4-am nobut yr nocapr noet hanol ,

S-amno. 33 n3ndl ok ona o DA ks ASRENBNEL ] s poh or | de,

ami noet hanet hiol sulfuric acid, 2- (Z2-am noet hyl amno anol ,

2- ani noet hyl afli hygeeges, phosphabSct A Noeidyd, hydipgensil i o1,
4- (2- am noet hyl ) nor phol i ne, 5-am nofl uorescein, 6-am nohexanoic

acid, am nphexyhcel +pt@OseroD; At HehPPtdéne, 3-aminopropionitrile,
aminopyridine, ll-aminoundecanoic acid, aminosalicylic acid,
aminoguineline, 4-aminophthalonitrile, 3-aminophthalimide,
p-aminopropiophenone, aminophenylacetic acid,
aminonaphthalene and the like. Aminoethanol and glycine are
most preferred.
[0061] Thebiochip thus obtainedby fixing thebiologically
active substance as described can be used for various analysis
systems including immunodiagnosis, a gene microarray, a protein

microarray, and a microfluidic device.

Examples
[0062] (Synthesis of
p-Nitrophenyloxycarbonyl-Polyethylene Glycol Methacrylate
(MEONP) )

Into 20 mL of chloroform was dissolved 0.01 mol of
pelyethylene glycol monomethacrylate (Blenmer PE-200
manufactured by NOF Corp.), and then the solution was cooled

to -30°C. While the temperature was maintained at -30°C, into
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acid, 2-am no-2-hydroxynethyl-1, 3-propanedi ol, 5-am noi sophthalic
aci d, am nonet hane, am nophenol, 2-am nooctane, 2-am nooctanoic
acid, 1-am no 2-propanol, 3-am no-I|-propanol, 3-am nopropene,
3-am nopropionitrile, amnopyridine, 11-am noundecanoic acid,

am nosalicylic acid, am noquinoline, 4-am nophthalonitrile,

3-am nopht hal i m phenone anlnoghenylacetlc aci d,

am nonapht hat 278 §F& Bhgﬂ%$£§&9§h3888€ﬁéh89maﬁan PYE iSird ULrion prRared
preferred. %QQQ&%lﬁp RdQﬁQ an Bgtqﬂggg-gg%a hggg %gﬁﬁ%ﬁégoﬁ&ate

active subStance as escrl ¢ can

systenms in ne o]

m croarraypé dp&)m cr of %F(g?%g%l ?gngxag]pﬁi % 85] 1%%} nﬁr‘gsl 5ot
p- Ni t r ophe(u OXYA HoWdm wmeetpwlee@ﬁe@lxgql INQEQ%E&& atﬁt?]( f/,ECA\lE’a )20
Into 20 nL of chloroformwas dissolved 0.01 mol of ~polyethyle

gl ycol nonemetheel yt et eri Bl e PEc 208 cd@uﬂéﬁim@ﬁe e N Cerfeaat
and then the solution was cooled to -30C. Wiile the tenperature was
mai nt ai nechtat-3B0CG or it hou3ld whdstiseoh WHORBolas isnowhy thioppet stirred
honogeneous sol ution prepared in advance and nmade of 0.01 nol of

p- ni t r ophextyroahltempeortmtre fqra¥ablhiabl e Thaneat et cha Cos pre(f 0l nadted
of triethylam ne (available from Wko Pure Chenical Industries,
Ltd.), anc®Dfrepm bhec¢ﬁ%ﬂtﬁQﬂrﬁolwm;omea@ndv@h@owﬁoweﬁiyaﬁer@m@a@éeﬂJ

to react ,
that p-nitrophenyloxycarbonyl-polyethylene glycol

methacrylate (MEONP) was obtained. The resultant monomer was

measuredby 1H-NMR in a solutionof heavychloroform. Asaresult,

it was confirmed that 4.5 units of ethylene glycol residues were
contained.
[06063] (Synthesis Example 1 of Polymer Compound)
Polyethylene glycol methyl ether methacrylate having a
number-average molecular weight Mn of about 1100 (also known
as methoxypolyethylene glycol methacrylate, which will be
referred to as PEGMA1100 hereinafter, and was available from
AldrichCo.), andp-nitrophenyloxycarbonyl-polyethyleneglycol
methacrylate (hereinafter referred to as MEONP) were dissclved
in dehydrated ethanol, so as to prepare a monomer mixed solution,
The total concentration of the monomers was 0.3 mol/L. About
the mol ratic between the individual monomers, the ratio of
PEGMA1100 to MEONP was 85 to 15. Furthermore, theretowere added
(3-mercaptopropyl)trimethoxysilane (hereinafterreferredtoas
MPTMS and available from Aldrich Co.} and

2,2-azobisisobutyronitrile (hereinafter referredtoas AIBN and
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at -30C for 1 hour, and then the solution was further stirred at

room t enper at ur ef or 2hours. Thereaf ter, salts are filtrated off from

the reaction solution, and the solvent was renoved so that

p- ni t rophenyl oxycar bonyl - pol yet hyl ene gl ycol methacryl ate (MEONP)

was obtai ned. The resultant nononmer was neasured by IHNVR in a
confirmed that 4

S te of SrRUETAELEIFRER T £2eS it da e : (36 3 &, hongs| 6
Exanpl e 1 ggt%@levggﬁcgﬁgp%gwaofPOAeaegi@wh%%%g#ﬁ%Aeag %%’i' B fgﬁ 01 /L.

met hacryl ate "havin er - average nol ec

1100 (al 50TK8°‘§’B1u@§oHE&zQQX¥99}:¥%B hMA@ﬂfagMc%lﬂgwﬁ‘CEMéﬁ ' Fom

will be referred to as PEGVA1100 herel nafter was aval

Al drich COhbm@?éﬁeBhHsQﬁt%W' exxeankenyl -potyetiHenmde/§8largon gas,
nmet hacryl ate (hereinafter referred to as MEONP) weré dissol ve in

dehydr at edtrehassalt i veOcaspbRe Pt ERRAITR Ea HBLQ IR r&hXedhtSedut FOR.6 hdhes,
total concentration.of the nmononers was 0.3 nol/L. About the nol

rati o bet weed thwen ithch viedgab onoaohet Son tvhes Katdppeefl inPE@ALI0P1é0her.
MEONP was 85 to 15. Furthernore, thereto were added (3

- mer capt opFopyigsultiarst hogyspithbhen (wier eheafeerlecfet r e@hieorasultant
MPTMS and available from Al drich Co.) and

2, 2- azobi SPROBUEY reNiRIYNE fRer Beaanred refldNeR ip asoABNangildsavy

avai |l abl e fronlwako Pure Chem cal Industries, Ltd.) so as to set the

concent r at FoR2BPL e ZEH bren ﬁ@@&%ﬁ?ﬂﬂ@fﬁ%r%le ofppRi pRoymerTgpmpound

sol uti on was Stlicu gq%§1 t he sol ut Lurned into honnge eous
? e

state. Thel23ft% Aho8pharé oYa PgoPgds Peak appeared dround
3.4 ppm and assigned to the terminal methoxy group of PEGMA,

peaks appeared around 7.6 ppm and 8.4 ppm and assigned to the
benzene ring of MEONP, and a peak appeared around 0.7 ppm and
assigned to the methylene bonded to Si in MPTMS. The results
are shown in Table 1.

[0064] (Synthesis Example 2 of Polymer Compound)

In the same way as in Synthesis Example 1 of the polymer
compound, polyethylene glycol methyl ether methacrylate having
a number-average molecular weight Mn of about 2080 (also known
as methoxypolyethylene glycol methacrylate, which will be
referred to as PEGMAZ2080 hereinafter; a 50% by weight solution
thereof in water, available from Aldrich Co., was dehydrated
and used), and p-nitrophenyloxycarbonyl-polyethylene glycol
methacrylate (hereinafter referred to as MEONP) were dissolved
in dehydrated ethanol, soas to prepare a monomer mixed solution.
The total concentration of the monomers was 0.2 mol/L. BAbout

the mol ratio between the individual monomers, the ratio of

36




the reactive conponents were caused to react at 60C for 6 hours, and
then the reaction solution was dropped into diethylether. The
resultant precipitation was then collected. The resultant polyner
conpound was neasured by 1H-NMR in a solution of heavy ethanol, and
then the conposition ratio of this polyner conpound was cal cul ated

[rom LMt capREMNabYE S AdiPGAL e3PRFRE0 AL o ¢, PRAL apd 238l Alet

to the termnal nethoxy group of aks appeare aroun

ppm and 8. ﬂ3ﬁﬁ@%@£@t@%§%}9ﬂ?§ﬂtfﬂnéﬂ%x§?§ﬁ?§r@@ ﬁb@glﬁgf&/ggyefe%@éd%oas

peak appeared around ppm and assigned to the nethylene bonded to

Si in MPTMEBPTHOeafi@savdslagle shemmidriabl ey 4Q964] (Synthesis
Exanpl e 2 of Pol ynmer Conpound) In the sanme way as in Synthesis

Exanpl e 1 »f2+tdeolpot yeesut gospidinidle pheyet hylFeae rgifecalednes by (2 1@Netd
met hacryl ate having a nunber-average nol ecul ar wei ght M of about
2080 (al soakablwb last met adypdluret Bykeaneadl Yodustretkacr ytdt g, sshashto
will be referred to as PEGVA2080 herei nafter; a 50% by wei ght

sol ution $Heibefcanramteaticaf kalsheof EbasA aiminsmedd.s tads 003 mol/L.
dehydrated and used), and p-nitrophenyl oxycarbonyl - pol yet hyl ene

gl ycol e cF Y} A O e Bi Tak i e retiek} delie o5 el IVEONAY Uik into a

di | d dehyd h | d
ol ut on. OFRITIIGHS Socant r BT BR Gt h raﬁa%%%%ésﬁg?%%ﬁ?pﬁ%as,
About bet t.h di dua

e P CH T FopEatE S Ei (S yRE ] (BRI 3e (8 AL RS,
(3- mer capt N tthg éQQE% ?‘%‘%M elanahtep Laf fﬁ{@d&loetafazlé\@%

and avai l abl e romAldric
The resultant precipitation was then collected. The resultant

polymer compound was measured by 1H-NMR in a solution of heavy
ethanol, and then the composition ratio of this polymer compound
was calculated from integral values of a peak appeared around
3. 4 ppm and a551gned to the terminal methoxy group of PEGMA,
peaks appeared around 7.6 ppm and 8.4 ppm and assigned to the
benzene ring of MEONP, and a peak appeared around 0.7 ppm and
assigned to the methylene bonded to Si in MPTMS. The results
are shown in Table 1.

[00€5] (Synthesis Example 3 of Polymer Compound)

A polymer compound was obtained in the same way as in
Synthesis Example 1 except that
(3-mercaptopropyl)dimethylethoxysilane (hereinafter referred
to as MPDES) was used instead of
(3-mercaptopropyl) trimethoxysilane (referred to as MPTMS
hereinafter and available form Aldrich Co.) used in Synthesis

Example 1. The composition ratio of the polymer compound was
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2, 2- azobi si sobutyronitrile(hereinafter referred to as Al BN and
avai l abl e from Wako Pure Chem cal Industries, Ltd.) so as to set the
concentration of each of these conponents to 0. 003 nol/L. The
solution was stirred until the solution turned into a honobgeneous
state. Thereafter, in the atnosphere of argon gas, the reactive
conponent s m§re cgused to react at 60C for 6 hours, and then the
reacti on sGRUEFOACGASIHIFBEpRAING HEY &F AanATdtnst aboThe (HWRIFEaNL LS are
precipitatg n _was t?eg coll ected. The resultant polyner conpound was
measured by 1FENMR TRCASsbl ution of heavy ethanol, and then the

iti ' f thd ) | cul ated f
oo al ol uEs of “a eSS eIt of P i yidd (o
Lhe Lor i nal et gy, o e RECHA o RSSkes ARPER! &0 I U PSP,

and 8.4 ppm and assighed to t enzene ring o

appeared asoufre9id mRMARD assignedatophes iekshysene handed ksivs
in MPTMS. The results are shown in Table 1. [0065] (Synthesis

Exanpl e 3 w$e®PohypRrheeiR@Itp 1A PO| VIR c &MFPOLNTL YRS 0B bEitMRG & Nyidie
same way as in Synthesis Exanple 1 except that

( 3- mer capt opnpEpyhd diamet diyd el oxy s nl Ene shherel naktdys defterd 8dove0 athe
MPDES) was used instead of (3-nercaptopropyl)trinmethoxysilane
(referred ¥osabt PIMS shhewrei irafTarland. avail able form Aldrich Co.)
used in Synthesis Exanple 1. The conposition ratio of the polyner
conmpound WeS087] cal cul [d@tadd § i)t he same way as described above. The
results are shown in Table 1.

Synthesis Synthesis Synthests Synthesis
Example | |Example2 |Example3 | Example 4
Charged PEGMA1100 85 0 85 0
Composition
Ratio PEGMA2080 0 85 0 85
MEONP 15 15 15 15
Composition | PEGMA1100 87 0 87 0
Ratio PEGMA2080 0 83 0 86
obtained
from MEONP 13 15 13 13
1H-NMR MPTMS 0.5 1.9
MPDES 0.7 0.6

Unit: mol ratio

[0068] (Example 1 to 4)

A saturated cyclic polyolefin resin (a hydrogenated
ring-opening pelymerized product of 5-methyl-2-norbornene
(MFR(melt flow rate): 21 g/lO—min.,‘hydrogenation ratio:
substantially 100%, thermal deformation temperature: 123°C) was
formed into a slide glass shape (dimension: 76 mm x 26 mm x 1
mm) by injection molding, so as to form a solid phase substrate.

The surfaces of the substrate were subjected to oxidizing
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[ 0066] (Synthesis Exanple 4 of Pol yner Conmpound) A pol yner conpound
was obtained in the sanme way as in Synthesis Exanple 2 except that
MPDES was used instead of MPTMS wused in Synthesis Exanple 2. The
conposition ratio of the polynmer conpound was cal culated in the sane
way as described above. The results are shown in Table 1. [0067]

[ Tabl e 1] Sy hiesh SpPWUNes SrSYAhOLsiis @@E*ﬂﬁ%ﬁhe%%@&ﬁy%e@a%i%
2 Exanpl e 3 Exanpl e Charged PEGVA1100 85 0 85°0 Conposifion Ratio

PEGVA2080 £bBid Qrike NEOBPribe lind 2ibpedConposa ti. a B%G}@sﬂé,@@ thdhdd/
0 Ratio PEGVA2080 0 83 0 86 obtained from MEONP 13 15 13 13 1H NWR

MPTMS 0.5 doButvRBES 0. .eAdh Golihict: combonatisoob0868¢d (Hexathd s vintiieot)s
A saturated cyclic polyolefin resin (a hydrogenated ring-opening

pol yner i zétkgmmdretl 06 5, rodtelrglby2inbrbdunéng, ¢MER(bE sutfewesab®)the.
21 g/ 10-mn., hydrogenation ratio: substantially 100% thernal

def or mat i oot @ davEz3cpniad ningr gedolmner acehpoiend | wsischs e a
(dimension: 76 mnmmx 26 nmx 1 nmm by injection nolding, so as to

f or ma SO|iQPHﬂk%Q§§HHQQQ%ﬁQ%ng repeating units derived Lrom the

ethylenically unsaturated polymerizable monomer (a) having an
alkylene glycol residue and the ethylenically unsaturated
polymerizable monomer {b) having a functional group for fixing
a bioclogically active substance, this copolymer having, on at
least one terminal side thereof, an alkoxyl group. This
substrate was heated and dried at 100°C for 2 hours, thereby
bonding the substrate and the polymer-containing layver
chemically.

[0069] (Cbmparative Example 1)

(Non-Coated Substrate)

A saturated cyclic polyolefin resin (a hydrogenated
ring-opening polymerized product of 5-methyl-2-norbornene
(MFR (melt flow rate): 21 g/10-min., hydrogenation ratio:
substantially 100%, thermal deformation temperature: 123°C) was
formed into a slide glass shape {(dimension: 76 mm x 26 mm x 1
mm) by injection molding, so as to form solid phase substrates.
The surfaces of the substrates were subjected to oxidizing
treatment by plasma treatment in the atmosphere of oxygen.
[0070] (Comparative Example 2)

(Aldehyde-coated Substrate)

A saturated cyclic polyolefin resin (a hydrogenated

39




The surfaces of the substrate were subjected to oxidizing 38
treatnment by plasma treatnment in the atnosphere of oxygen. This
solid phase substrate was dipped into a 1. 0% by wei ght et hanol
sol ution of each pol yner conpounds obtained by the Synthesis
Exanples 1 to 4, thereby introducing, onto the surfaces of the
substrate, a |ayer containigﬁgg pol ymer conmpound whi ch was a

copol yner iR 255 FE G ef P8R He "@rmprERTERnSy
t t izabl i | Kyl | |

oo due. and PR B At R i B Do Pyt S by

et ‘ T ol ; S - PO o i

cubst ance e 1 HP0s SbnbieThe b MAAH EaUdEBELLLF 12350) was

t her eof %ﬁlé&pﬁkoggoypm%%ﬁgﬁiggt e ea.ed and drigdudix 1

100C for 2 hours, thereby ubstrate and the

pol yner - C@fﬁﬁ)abgiiﬁﬁl dcen méNeMh§aldy as[Q068m(L£avRanathyse BxadmRiatd).
(Non- Coated Substrate) A saturated cyclic polyolefinresin (a

hydr ogenatie: stinfGroeReifnghpolsytBitirze® Meeduetindected to oxidizing
5- et hyl - 2-norbornene (MFR(nelt flow rate): 21 g/10-mn.
hydr ogenattizem tratritadoy pdabsbamdainantl00%he Manosbh e ofmatygyn. This
tenperature: 123C) was formed into a slide glass shape (dinmension
76 nm x 26upebrate wap Byprpbafethtonamdt dingjolsmeas ttharfodr medaltiicn of
phase substrates. The surfaces of the substrates were subjected to
oxi di zi ng 3 AFERORERPYBY rprashexteddement Theteel behoéplscs et raky ges.
[0070] (Conparative ExaqPIe 2)
washed with pure water, and then thermally treated at 45°C for
2 hours, thereby introducing amino groups thereto. Furthermore,
the substrate was dipped into a 1% by volume aqueous solution
of glutaraldehyde, and then washed with pure water, thereby
introducing aldehyde groups thereto.
[0071] (Comparative Example 3)

An amine-reactive slide glass substrate was formed in
accordance with Example X in Patent Document 2 (Japanese Patent
ApplicationNational Publication (Laid-Open) No. 2004-531390).

Specifically, a coating solution was first prepared as
follows:

<Preparation of Coating Solution>

In a vial of polypropylene, 26.5 uL of
{3-trimethoxysilylpropyl)-diethylenetriamine (Gelest Inc.)
was added to 10 mL of an organic solvent to prepare a solution
of an aminosilane in the organic solvent. As the solvent,

dimethylsulfoxide (DMSO) or N,N—dimethylacetoamide (DMAC),

each of which is commercially available from Aldrich Co., can
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(Al dehyde-coat ed Substrate) A saturated cyclic polyolefin resin (a
hydr ogenated 39 ring-opening polynerized product of

5-net hyl - 2- norbornene (MFR(nelt flow rate): 21 g/10-mn.
hydrogenation ratio: substantially 100% thernal defornmation
tenperature: 123C) was fornmed into a slide glass shape (di mension:

76 26 by .i nj [ | di f l'id

phaSL“éubsP?mavée% T@@uﬁaﬁeﬁﬁ“ B RERe e e flre SBicbePedtrBY of
di M. t t th h

Thi s subsPtaE B uEE o EBe TS & Dby BN ChE E Rara s%néq%?&s‘”y%

3- I t

wih Bﬁ?é"%é%bﬁ%&ﬁ%@kﬁﬁ%r TR b b T Py tRR s AREREL

thereby i nzéggﬂgwgg@%ﬂ%ﬁmgw@wt 0. Tf@sﬁﬂ%&ggg%f bw@ &L AL

was di pped into a 1% by vol une agueous sol ution gl utara yde

and then m@éﬁ@ﬂsvwiihrhﬂéiﬂ%ﬂdﬂhaﬂ|amﬂﬂQYOflHhéOQMQhaglﬁéﬂéhﬂggp
thereto. [0071] (Conparative Exanple 3) An am ne-reactive sli gl ass

substrat e aasidofmepEGhsibotormeneeuld i h Theanilot iX-PEGRatiarin osarent
2 (Japanese Patent Application National Publication (Laid-Open)

No. 2004- 53439@) i oispesi ¢athdd ya solwatomgd sol uti on was first prepared

as follows: <Preparation of Coating Solution> In a vial of

pol ypropyl ene, 2Br5nofdier vial, 70.6 pL of

(3- tr|nethoxy3|IyIpropyl%ﬂdlethylenetrlanlne (Cel est Inc. io was added

to 10 nL of~&f-&p gaht e gererant - ol phleprar el al novas pgded to 10 mL of DMSO.

To this solution was added 125 pL of a matrix-forming solution
(polyoxyethylene sorbitan tetraoleate, Aldrich) to obtain a
solution B. The solution A and the solution B were mixed at
a ratio by volume of 1 to 4 (1 mL of the solution A was added
to 4 mL of the solution B) to obtain a ceating solution mixture.

Next, aslideglass, 25x 75 mm," for amicroscope wars coatedr
with an approximate 400 angstroms radio frequency sputtered
silicon oxide layer and then cleaned the following protocol.
The slide glass was first rinsed with high purity water; the
slide glass was loaded in a glass staining rack, and this was
dipped into a degassed 1% ALCONOX solution (an alkaline glass
cleaner) of 60°C temperature; the slide glass was then subjected
to ultrasonic treatment for 15 minutes; next, the slide glass
was rinsed with a large amount of high purity water, and further
subjected to ultrasonic treatment in high purity water of 60°C
temperature; and next the slide glass was rinsed with a large
amount of high purity water, and then placed in fresh ultra pure

water until the glass was supplied to a drying step. The slide
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of an am nosilane in the organic solvent. As the solvent,

di et hyl sul f oxi de (DMSO) or N, N-di net hyl acet oam de (DMAC), each of
which is commercially available fromA drich Co., can 40 be used.
Next, 1.0 nmL of this solution was added to 40 ng of biotin- PEG SPA
(manuf actured by Shearwater Polyner, Inc.; SPA is a succinimdyl

aroupy . 1AL PR SOEESELB SIS G i Ba ARt Ao B R s
i ft ] i d . hi ot i.n- PEG si | | | e.
Thebi ot n° PREPL N SaP D3 e BER e fetal 1Ha G il PO R oy Seeed

t h i i - i ) f J _ . . |
Sdded 1o 15 5 A nma=e BSRERREC Ly SR e e L ERER PO AE8 ax

matri x-foratng sghut e tpel pexyethylenessonbi Lanskehsaol fied 0.5
Aldrich) to obtain a solution B. The sol ution and the solution B

were m xednBtorf & riddcd iy volorehef cbatond 6d10t16h hDRLSLEULAQN then
was added to 4 niL of the solution B) to obtain a coating solution

m xture. Nex¢,ghasdiwtes gt@sste®5for 780 nsecdrds A i croscope was coat ed
wi th an approxi mate 400 angstrons radi o frequency sputtered silicon

oxi de | ayer and Thmercekednetiddelfeaid, 08bng7pmot owals. pldbedsin devatass
was first rinsed with high purity water; the slide glass was | oaded

in a gl assP¥ERi Ny sudksiequandt nhithewas esgiuppethenednavdegusdeded %o 2
ALCONOX sol ution (an alkaline glass cleaner) of 60C tenperature; the
slide gl asRrERS Ehet sabjmeigdor sunipuseni c Thevitdnafopwibched on

mnutes: next.. the.slide olass, ves Linsed wLh, a0 ge AIOMNE o,
for the treatment for the heating (the heating inclination, and
the maintenance of the heating) was 1 hour. Next, the substrate
was naturally cooled to room temperature in ambient air.
f0072] <Experiment 1>

Eachof the substratesobtainedinExamples andComparative
Examples was evaluatéd as follows: about the substrates of
Examples 1 to 4 and the substrate of Comparative Example 3, an
experiment described below was repeated 5 times to check the
reproducibility. The reproducibilitywas evaluated ina system
to which mouse IgG2a as an antigen was not added.

[0073] Process 1 (Fixation of Primary Antibody)

A sandwich method was conducted on each of the substrates
obtained in Examples and Comparative Examples. Specifically,
aprimaryantigen, anti-mouse IgG2apreparedintoaconcentration
of 3.3 umol/L with a carbonate buffer (available from Wako Pure
Chemical Industries, Ltd.; pH: 9.5) was first spotted onto each

of the substrates by means of an automatic spotter. Thereafter,
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subjected to ultrasonic treatnment in high purity water of 60C
tenperature; and next the slide glass was rinsed with a | arge anount
of high purity water, and then placed in fresh ultra pure water
until the glass was supplied to a drying step. The slide 41 gl ass
was sufficiently blown dry with conpressed N2 gas and was stored in

the ary stale Wil cdine..0e ol ganed and prectisated b deglass yas

nmounted in a spin coater, en rotate
fJﬁ%%ﬂo fromthe

pre-treategsljde, glass W@%%%&Sfpéiﬁ%qgeébﬁ ;5511

coating solution m xture, hen "t s was' rotated for 90

seconds. Theotopt ed slhdeHA98, (B orpA AP RS HRIRCLY ol thetAgUuUM
oven, and subsequently the pressure therein was reduced to a

pressure of 150 TAEHEd e 80ehicRUd£ThelBELOY EAL MBS BWkEHPEEsON £SO WS
to heat the slide glass up to about 70C. The total tinme for the

t reat ment diggpddeénheadn rgnuddies Beatthgni (xH 1 9a6i) ofompakd et . 1 mol/L
mai nt enance of the heating) was 1 hour. Next, the substrate was
nat ur al | y egodredl arol rrep ofe waeinpaylat UTeon (Wadabinte dilremida0072dustries,
<Experinment 1> Each of the substrates obtained in Exanpl es and

Conpar at i Ve&-d Exaaplrasowes wipglaianad ad -flonpbib: sabuuion hé subs thrutfes
of Exanples 1 to 4 and the_substrate of Conparative Exanple 3, an
exper i ment (TFEEEA Hetr A5 POWSTEYA) epR MBS (hatee ©y FAeERef he/1) for 1

reproduci?%!ity. The reproducibility was evaluated i.n a system to
whi ch nous®4y&h & Hh BT gei Va tF A "g GOV SpeSEESs groups -

(Fi xat | on yof KLY v AntJ:0odY) o4 38DdRLEN FoLRd. 15; SONNELEL oM s
subjected to the adsorption preventing treatment by dipping,
for 2 hours, into a solution obtained by diluting a commercially
available adsorption preventing agent, “BLOCK ACE”
(manufactured by Dainippon Pharmaceutical Co., Ltd.) 4 times
with a PBS buffer (manufactured by Nissui Pharmaceutical Co.,
Ltd.: abuffer wherein 9.6 g of tissue-culturing Dulbecco PBS (-}
was dissolved in 1 L of pure water). The other substrate of
Comparative Example 1 was not subjected to any adsorption
preventing treatment. The substrate of Comparative Example 2
was subjected to the adsorption preventing treatment by dipping,
for 2 hours, intc a solution obtained by diluting a commercially |
available adsorption preventing agent, “BLOCK ACE”
{(manufactured by Dainippon Pharmaceutical Co., Ltd.) 4 times
in the same way as described above.

[0075] Process 3 (Antigen-Antibody Reaction 1)
Thereafter, an FBS (fetal bovine serum) solution was

prepared by diluting te 10% with a PBS buffer (manufactured by
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obtai ned i n Exanpl es and Conparative Exanples. Specifically, a
primary antigen, anti-nouse Tg&x2a prepared into a concentration of
3.3 gmol/L with a carbonate buffer (avail able from Wako Pure

Chem cal Industries, Ltd.; pH 9.5) was first spotted onto each of
t he substrates byneansof an autonmatic spotter. Thereafter, 42 the

resul tant nessal | omeehnd Qe ot f881 stbl | Btqroomyenper afpkfeid 0§ @4 of
hours, thereby fixing the primary anti body. [0074] Process 2

(Adsor pti oni s eyeahl hgr If¢atuBiddco Brereaf (i85, deaeb1 @ddtiie subst raies
of Exanples 1 to 4 was dipped into an aqueous solution (pH 9.5)
conposed ofaBet) nmolTdthis banakanhne o @addéd ahk echisent YekoaPuwhe antigen
Chem cal Industries, Ltd. ; ultra pure grade) and a 0. 1 nol/L

sol uti on ofo tarosiung &eroly b fdasingiedthy SirEA)tdat vat ehe(meatii waby20
volunme: 1/1) for 1 hour so as to inactivate the remaining active
ester groupiol/Ivor ddvier sodnéien wae dibstedt esthbf aoipar bte el Bainle
1 was subjected to the adsorption preventing treatnent by dipping,

for 2 hourSSTiMt §°a2vE6P0tT ot istt anked AfyvwHrh tF Byt EsimBanuiagtured
avai |l abl e ,adsorpti.o reventin ent, "BLOCK ACE' (manufagtured b
D\elti Ini ppon lﬁﬁjf I Eihglﬁf“\ééﬁ.ul,tl 95304'@ s ‘?Wibg%fﬁ PB gﬁﬁflflglg'g gof
manuf act ure | . Ph ceut|j I ., _Ltd.: buf.f er erein
O og ot | eta N AR 885 7 fias sk fad 1h 1 EISE Bdte

. i | ]
pure wat er)a o N6, Qf hepsubsirate of -tlﬁ%%pag?‘hl y& e slﬁ%sjsp%érlg;?le%g#’

subj ected to any adsorption preventing treat nent - _ _
Conpar at i vép BXarphR e2d dBBy S4RILALRT dnd .t Nenads Qf:Rtd iy BBQﬁ%E%hBQ and

treatment by dipping, for 2 hours, into a solution obtained by
diluting a coRmEBLE8bh¥ion containing no antigen IgG 2a were each brought

into contact with each of the substrates at 37°C for 2 hours,
thereby conducting antigen-antibody reaction. After the
antigen-antibody reaction, the resultant was washéd with a 1x
SSC buffer (obtained by diluting SSC20x Buffer'manufaétﬁfedlay
Zymed Labaratories, Inc.), to which a 0.05% by weight nonionic
surfactant Tween 20 (manufactured by Roche Diagnostics K.K.)
was added, at room temperature for 5 minutes.
[0076] Process 4 (Antigen-Antibody Reaction 2)
Afterwashed, abiotin-labeledanti-mouse IgG2aasasecond
antibody was added to a PBS buffer (manufactured by Nissui
Pharmaceutical Co., Ltd.: a buffer wherein 9.6 g of
tissue-culturing Dulbecco PBS(-) was dissclved in 1 L of pure
water), thereby preparing a solution wherein the concentration
thereof was 20 nmol/L. Antigen-antibody reactions were
conducted by bringing each substrate into contact with this

solution at 37°C for 2 hours. After the antigen-antibody
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avai |l abl e adsorption preventing agent, "BLOCK ACE" (manufactured by
Dai ni ppon Pharmaceutical Co., Ltd.) 4 tines in the sane way as
descri bed above. [0075] Process 3 (Antigen-Antibody Reaction 1)
Thereafter, an FBS (fetal bovine serun) solution was prepared by
diluting to 10%with a PBS buffer (manufactured by 43 N ssu

e e euL ol b B o MOS8, S Hgaue Pl o
| uti t t t .

01 Ut i on WA T RE SSGRLRPAET o Ener e e 5y iR PR T ios.
e 3 : nS (1 WL 2 !

1 uted i nes 100 R g Ko oY Trantr anred By TheSEaHY! fken 20

Phar maceut irealu G tudddl by RAUH afi MRIA D 10 1 )0fwad I3y, C Ut Yo

Dul becco PBS(-) was dissolved in 1 L of pure water) one tine, 2

tinmes, 3 tidmSrafitdd AdEs mimaRectively, so as to yield diluted
solutions. These diluted solutions, and a 10% FBS sol uti on

cont ai ni ng 07 7dnt i gen PrgGeda ser(gapadhinhyought into contact with
each of the substrates at 37C for 2 hours, thereby conducting

anti gen-anti bodptreast i 6m>-Abbel etlitse regitaivgerinant s bddyd teax PBOMmu fifleer
resul tant was washed with a I x SSC buffer (obtained by diluting
SSC20x Buf M ufasifia@cu st Noys s 'y b rvglsgndticonile €0 . ,ndtd . ;o batfifelr a
0. 05% by i ght nponionic , surfactant Tween 20 (manufactured by Roche

Di agnost | ¢9KERD) 7 - fkChddeéd i eacwidormingnpet beare FRG (8 wengtiesolved

O P RSP A R b e LR et e
concentration thereof was 20 nmol/L. This solution and each
of the substrates were brought into contact with each other at
37°C for 30 minutes to cause reaction, and then the resultant
was washed with a 1x SSC buffer (obtained by diluting SSC20x
Buffer manufactured by Zymed Laboratories, Inc.), to which a
0.05% by weight nonionic surfactant Tween 20 (manufactured by
Roche Diagnostics K.K.), at room temperature for 5 minutes,
thereby labeling the substrate.
[0078] About each of the substrates, fluorescent amount
measurement was conducted, and then the spot signal intensity
value and the background value thereof were evaluated. The
results of the background values are shown in Table 2, the results
of the spot signal intensities are shown in Table 3, and the
results of the reproducibility test are shown in Table 4.
[0079] In the measurement of the fluorescent amcunts in
Examples and Comparative Examples, a microarray scanner “Scan

Array”manufacturedbyPackardBioChip Technologies Co. was used.
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anti body was added to a PBS buffer (manufactured by N ssui

Phar maceutical Co., Ltd.: a buffer wherein 9.6 g of tissue-culturing
Dul becco PBS(-) was dissolved in 1 L of pure water) , thereby
preparing a solution wherein the concentration thereof was 20

nnol /L. Antigen-anti body reactions were conducted by bringi ng each

substrate CohQiEOOHAGHMWELB Ml Fareaintt WeReals 34€15Q5 ; ZtH@%@er%&%r
the antigen-anti body 44 reaction, the resultant was washed

SSC buf f erw§si9t0si ,nede Hyr dEhHﬁtlﬂgJ_5§G?eQ§< 5Bgf fiie @&&ufca@tl@hadaxbyl&yg@d
Laboratories, 1Inc.) , to which a 0. 05% by wei ght nonionic

sur f act ant wdsweed® 20, (naauiarswuredely Roedbemyagnesd | €50 Kok, )an@isthe
added, at room tenperature for 5 mnutes. [0077] Process 5

(Label i ng)rWOllaistonoy%SI%l%etltred streptavidin was added to a PBS
buffer (manufactured by N ssui Pharmaceutical Co., 'Ltd.: a buffer
wherein 9. BOQPRE tissUl compaFingEpanpseéesd tERSW 1k hiesnd red GIedtKk ariml

L of pure ter) t her eby ring.a solution wherein the
concent r at r%ﬁelaljf&de‘ﬁtk}vé’? %g 1%?IQEL' ifhas QBPHNG&?}‘-W &bk 2@iotHe9

substrates rou into contact with each oth 37C for 30
it oot ot SRR TP BT ET EHE TGN ThRaes GAIRERN L e
| x SSC buffer. [qbtained by di luting SSC20x Buffer manufactured by
Zymed Laboratorl es, Inc.), to Whl ch a 0.05% by wei ght nonionic

surtscLent ceen 20 (TUUGRELAL ¥ Rinp U815 POORELAR s

[0078] Abqyt1QaEQsQ&ﬁhh%n%@&%&b%@@ﬁhaﬁHHQ!%%%%ﬁﬁpagﬁﬁgﬁrate according
to the invention have the lower background values and the higher
signal intensity values, in comparison with a case that a
conventional aldehyde substrate was treated with a commercially
available adsorption preventing agent.
[0082] By comparing Examples 1l to4withComparative Example
3, it has been understood that: the biochip substrates according
to the present invention have the lower background values than
that of the substrate according toc Patent Document 2,
specifically, the substrate of the invention less adsorbs
nonspecific proteins contained in a blood serum; and the biochip
substrates according to the present invention have the lower
signal intensity value of the primary antibody spotted sites
when the sites have no antigen, specifically, the biochip
substrate of the invention is a biochip substrate onto which
aprimaryantibody is fixed inthe state that the primary antibody

keeps the antibody function thereof. Moreover, it has been

understood that the biochip substrate according to the invention
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measur enent was conducted, and then the spot signal intensity value
and the background val ue thereof were evaluated. The results of the
background val ues are shown.in Table 2, the results of the spot
signal intensities are shown in Table 3, and the results of the
reproducibility test are shown in Table 4. [0079] In the neasurenent
O ey oorr ayPE B CSLOCR RN S Fa  IPLS S SN0 SOBRLA {5 BRTPI eS8
Array" mnu;?ﬁﬁé@\ﬁ@?ﬂfff%ffde’i oChi pTechnol ogi esco was used. 45

Condi tions for the neasurenent were as follows: the | aser power was
90% the PMjogensitivityayas H0% the excitation wavel ength was 649
nm the nmeasurenent wavel ength was 670 nm and the resolution was 50

pm [0080],By co jng Exanples 1 to 4 with Conparative Exanple 1
treated w U c CE it has heen verified that accordi ng to
the bi ochip substrate of BlogkAcaJesstmen t he hadackeround VeliPue s

reduced. [I‘E}Me By conplaring Exanples 1 to 4 with Comy&3ative Exanple
2, it has| Iremplahder st opd that the biochip substrate ggiording to
t he i nventixamplkaye the | ower background val yes and thegy gher sighal
intensity makipeS4 1N cofparison with a case [(hat a CQeent i onal

al dehyde SR & ANR, Was [reat eam‘élh g commercraty g 5I3t7d?i +e

adsorpti g [ ting agent—t 1—By—conrparng—Exap -t+oe—4—wth
Conpar at i \r‘:%& i)Yeep i _j_t_has‘l%izrﬁatﬁd.ripr ernd ?haf : 21I§'h Ef@\l ochip
subst r at g<CURRARMENg  tlo the pri&ddst inventijon have theglgover
backgr oundXagIple than | that of the substratle accordiig fo Patent
Docunent |Xjomparative

Example 3 1899
[0084] [Table 3]
Signal Intensity Value
Dilution Factor
Block Ace 1 5 3 4 Without
Treatment Antigen
Example 1 29,206 | 15,402 | 8,923 | 6,142 801
Example 2 28,408 | 14,941 | 8,471 | 6,082 | 939
Example 3 27,021 [ 13,992 | 9,919 5,023 772
Example 4 26,421 | 13,802 | 8,537 | 5,920 | 721
gompalrative Treated 18,439 | 14,279 | 11,453 | 8,145 9,721
xample Not treated Not Not Not Not Not
detectable | detectable | detectable | detectable | detectable
Comparative
Example 2 Treated 14,211 | 11,427 | 6,727 4,873 3,437
Comparative
Example 3 15,625 | 8,886 4,821 2,937 4,262
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specifically,

the substrate of the invention | ess adsorbs

nonspeci fic proteins contained in a blood serum and the biochip
substrates according to the present

intensity value of the primary anti body spotted sites
specifically,

have no ant

fixed in the state that the primary anti body
Mor eover,

function th

i gen,

er eof .

the b

it has b

substrat e Reproduéibiditit @vithoat antigen} i on

iochip

een

i nventi on have the | ower
when the sites

Si

substrate of the

i nvention i{§085Bi ochi p[Sabsérale onto which a primary antibody is
keeps the anti body

gnal

understood that the biochip

46 is a biochip substrate which

is also excellent in eproduci bility. [18083] pFable T Bacfgr dungh
Val ue Bl ockl Ace Treat neMacBaeked VM0E [Vaj1E |BE¥anpl £ 3423 &AM §74
774 Exanpl q:j)éin?}ﬂé]-l Ex mg;gl 08%it mparative freated 66 37
Exanpl e 1 Not treated P3, % Npar at 862 Tt e&0ad B, §09 Q%Bml ¢ 842
H 1899 Exan I e [o) iava) Al [ 'ahl a 3 Qi an ! 1lntea .Si [V} ,Ia! Ha
Conparati ver1899 Hackerbund Valub |- 774 -1 83290 | 883 | 8 899
Example 2 Signal Intensity
Value 939 921 945 947 953
Background Value | 701 802 752 649 711
Example 3 Signal Intensity
Value 772 782 743 755 751
Background Value | 682 703 732 697 732
E le 4 i i
xample Slgnil,:ﬁf:“my 721 | 778 | 783 | 733 | 796
Comparative ngkffﬁi:ﬁsue 1,389 {2,243 | 1,429 | 2,239 {1,834
Example 3 g“Value Y | 4,262 | 4,437 | 3,905 | 4,945 | 5,495
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Dilution Factor Block Ace 1 2 3 4 Wthout Treatnment Antigen Exanple
1 29,206 15,402 8,923 6,142 801 Exanple2 28,408 14,941 8,471 6,082
939 Exanple3 27,021 13,992 9,919 5,023 772 Exanple4 26,421 13,802
8,537 5,920 721 Conparative Treated 18,439 14,279 11,453 8, 145 9,721
Exanple 1 Not Not Not Not Not Not treated detectable detectable
detect abl e detectabl e detectable Conparative Treated 14,211 11, 427
6, 727 4,873 3,437 Exanple 2 Conparattl¥dMbs5, 625 8, 886 4, 821 2, 937
4,262 Exanple 3 47 [0085] [Table 4] Reproducibility (wthout
antigen) 15 2" 3rd 4th 5th Background Val ue 723 732 882 651 774
Exanmple 1 gignal | ntensity 852 8 g 840 752 842 Val ue Background
Val ue 774 829 88>P88YTEFS O %ﬁi 0% Mgl PAFRSEE Y TGSE B2 ¢ RALYRRY
953 Val ue kground_Val ue. 701 802 752 649 711 Exanple 3 S I
‘ntenstty S8 Tas hagseetidd it fe Fr1ea "fron RSy Ten Yy
unsaturated polymerizable monomer (a) having a functional group
for fixing a bioclogically active substance, wherein the polymer
has a reactive functional group on at least one terminal side

thereof.

2, A polymer compound for medical material which is a
copolymer comprising repeating units derived from an
ethylenically unsaturated polymerizable monomer (a) having a
functional group for fixing a biologically active substance,
and an ethylenically unsaturated polymerizable monomer (b)
having an alkylene glycol residue, wherein the copolymer has

areactive functional grouponat least oneterminal side thereof.

3. A polymer compound for medical material which is a
copolymer comprising repeating units derived from an
ethylenically unsaturated polymerizable monomer (a) having a
functional group for fixing a bioclogically active substance,
an ethylenically unsaturated polymerizable monomer (b) having
an alkylene glycol residue, and an ethylenically unsaturated
polymerizable monomer {c) having a hydrophobic unit, wherein
the copolymer has a reactive functional group on at least one

terminal side thereof.
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Background Val ue 682 703 732 697 732 Exanple 4 Signal Intensity 721
778 783 733 796 Val ue Conparative Background Val ue 1,389 2,243 1,429
2,239 1,834 Exanple3 Signal Intensity 4,262 4,437 3,905 4,945 5, 495
Value 48 ,CLAIMS 1 . A polyner conpound for nedical material which
is a polyner conprising repeating units derived from an
ethylenlcally unsat ur ated pol yneri zabl e nononer (a) having a

functi onal 4gr oupThe gpo¥yme A i widbdicsalmeyigetli netsubsfancesraheg ein

the polyner has a reactive functional group on at |east one term nal
side ther@B¥.one o4& ‘ﬁ%wﬁ%rl EBnpoih@edn RedikeaC Hatefuactihneh 0w

copol yner Congﬁlit ? $ ating units derived froman ethylenically
unsat ur at €@ pol§nEFF2abre hononkFeeh) VhaSthyt a9 Wcti onal group for

fixing a biologically active substance, and an ethylenically
unsat urated pol yneri zabl e nononer (b) having an al kyl ene gl ycol

resi due, wher el nrio, SOROLY IRLLRA GeheRali e HOCLLONR! L SLoNR 00 A1

| east one term yirer conpoun fOr

material Wi £ S vihe RAROINVETBE 2 £P] é'iﬂ éggé%yéﬁi(% ﬁf’ u
from an thylenlcally unsat ur at ed pol yrreri zabl e nonomner ha &)a

functional group for fixing a biologically active substance,
ethyl enically unsaturated polynerizable nononer (b) having an
al kyl ene géycol Tlesighlemeanadoriporinky lferi ﬁléahyammaawm&@daccordmg to

any one of claims 1 to 5, wherein the functional group of the
ethylenically unsaturated polymerizable monomer {a} having a
functional group for fixing a biologically active substance is
ét least one functional group selected from an aldehyde group,
an active ester group, an epoxy group, a vinylsulfone group,

and biotin.

7. The polymer compound for medical material according to
any one of claims 1 to 6, wherein the ethylenically unsaturated
polymerizable monomer (a) having a functional group for fixing
a biologically active substance is a monomer having an active
ester group and represented by the following general formula
[1]:

[Formula 1]

oL .
S

wherein R; represents a hydrogen atom or a methyl group,
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pol ymeri zabl e nononer (c) having a hydrophobic unit, wherein the
copolynmer has a reactive functional group on at |east one term nal
side thereof. 49 4. The pol yner conpound for nedical materi al
according to any one of clains 1 to 3, wherein the reactive
functional group on the terminal is a reactive silyl group. 5. The
pol ymer cogpound for mat eri al acc rdlg%ﬁ claim4, wherejn

the reacti §%$r%ﬁe“&ﬁdﬁﬁ41}¥%ﬁ%ﬁ%%§v§?“ glﬁco#ﬁésﬁSPﬁﬁﬁﬁlng

df | t di f 1tob
Sherain -ttt B EhaR fﬁeépf'é‘%&frse A Veneatar g ates
pol ymeri z '&gg&% s @) 1'?1%\@ g @roﬁufcﬁn% 00, F%LSIHI fdort 'txevﬂgn% is

bi ol ogi cal tive substance i s | eas |ona gr oup
sel ect ed fa@rﬂr@fbféldwdzec&r%e aBR 3gb 8F 28587 BhOUPepddi AR na
group, a vinylsulfone group, and biotin. 7. e pol yner conpoundl?d¥

medi cal nepertad SeeOrsh ngi £ =raty. one of cI a| ne 1 to 6, wherein the
ethylenically unsaturated polynerizable nononmer (a) having a
functional group for fixing a biologically active substance is a
nononer having an active ester group and represented by the

f ol | owi ng Yener alhd gratymeer IdolnpojuRdr fokramdfifi]l mEdebiaWacdddding to

claim 6 or 7, wherein the active ester group is a p-nitrophenyl

ester or N-hydroxysuccinimide ester.

9. The polymer compound for medical material according to
any one of claims 2 to 8, wherein the ethylenically unsaturated
polymerizable monomer (b) having an alkylene glycol residue is
a monomer represented by the following general formula [2]:

[Formula 2]

wherein Ry represents a hydrogen atom or a methyl group,
R3 represents a hydrogen atom or an alkyl group having 1 to 20
carbon atoms, Y represents an alkylene glycol residue having
1 to 10 carbon atoms, and q represents an integer from 1 to 100
provided that when g is an integer of 2 or more and 100 or less,

the repeated Ys may be the same or different.
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0 wherein R represents a hydrogen atomor a nethyl group, 50 X
represents an al kyl group or an al kyl ene glycol residue having 1 to
10 carbon atons, Wrepresents an active ester group, and p
represents an integer from1 to 100 provided that when p is an
integer of 2 or nore and 100 or less, the repeated Xs may be the
sane or different. 8. The pol yner conpound for nedical materi al
according to claim6 or 7, wherein the active ester group is a

-ni t henyl t N- hyd i ni mi ter., 9. Th I
compound /- el ESIP T A TRACEIICY 6 iany Bnbesiocl aphe-o:t
wherein the_ et [ | d_.pal i .zabl
navi g an ST EnE ol EO1e Fogs dlcrre: o4 Tl REr T2 apr Saunt o By dirred
fol | ow ; I ; | ~ .
L e R R e e
repr esent sy@: RyLY9IEPe 8 PTR QL &qyégfyrméggwgbfymggg)grto 20 carbon

atons, Y represents an al kyl ene glycol residue having 1 to 10 carbon
atons, andethéepsespatisy Bénd i egesl f ) 40100 provi ded that when

gis an integer of 2 or nore and 100 or less, the repeated Ys may be
the same or different.
11. The polymer compound for medical material according to
claim 10, wherein an average repeating number of the ethylene

glycol residue of themethoxypolyethylene glycol (meth)acrylate

or ethoxypolyethylene glycol (meth)acrylate is from 3 to 100.

12. The polymer compound for medical material according to
any one of claims 3 to 11, wherein the hydrophobic group of the
ethylenically unsaturated polymerizable monomer (c) having a

hydrophobic group is an alkyl group.

13. The polymer compound for medical material according to
any one of claims 3 to 12, wherein the hydrophobic group of the
ethylenically unsaturated polymerizable monomer (c) having a

hydrophobic group is an alkyl group having 3 to 20 carbon atoms.

14. The polymer compound for medical material according to
claim 13, wherein the ethylenically unsaturated polymerizable
monomer (c) having a hydrophobic group is at least one monomer
selected from n-butyl methacrylate, n-dodecyl methacrylate,

n-octyl methacrylate, and cyclohexyl methacrylate.
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51 10. The polynmer conpound for nedical material according to any
one of clainms 2 to 9, wherein the ethylenically unsaturated

pol yneri zabl e nononer (b) having an al kyl ene gl ycol residue is

met hoxypol yet hyl ene gl ycol (meth)acrylate or ethoxypol yet hyl ene

gl ycol (nmeth)acrylate. 11. The pol ymer conpound for nedical materi al
according to claim 10, wherein an average repeating nunber of the
ethyl ene glycol residue of the nethoxypol yethyl ene glycol (neth)

200 5. SRSt aRnalas et Auole IBLILASLY EBhElA! FOM fedfoar

100. 12. T ner conpound for _ ccording
one of cl ahfBeBidP delsindRELG Mnd R Yer ophehi g g%ﬁp,h‘?;hetfﬂé‘:ﬁn at least

ethyl enically unsaturated pol ynerizabl e nononer aving a

hydr ophobi gn grtoLp. drsi i 18} kitka8L2HR edlSe 1 JiiEr POAYIE mdrMRauUNd ) fl94ving
medi cal material according to any one of clains 3 to 12, wherein the
hydr ophobi & frotp @fal heouet ykeni eahd yu Wisdlogriakhed ypakyiesi g@bd€ance
nmononer (c) having a hydrophobic group is an al kyl group having 3 to
20 carbon &s$ opsbjeded The podiyoel pehpoemndz4ioromerh cdle ateydrate of a
according to claim 13, wherein the ethylenically unsaturated

pol yner i zab¢ecapmpmor@medw)d habl npalhy dr optaodi tvegrbupctisors ] |@astp dne
mononer selected fromn-butyl nethacrylate, n-dodecyl nethacrylate,
n-octyl nmethERHY FRESCIaME LGRNRMERS haenEddrs Faaet 1 52 fIRCTA OB EdcHE2UP
for producjng a, polyner conpound for nedical material defined by any
one of cl aJr’??gr‘id‘F ea./t41':° 15T 2N o ddteTSRE et hyl eni cal |y unsat ur at ed

pol yneri zabl e nononer (a) having

le6. A process for producing a polymer compound for medical
material defined by any one of claims 2 to 14, wherein at least
an ethylenically unsaturated polymerizable monomer {a) having
a functional group for fixing a biologically active substance
and an ethylenically unsaturated polymerizable monomer (b)

having an alkylene glycol residue are subjected to radical

copolymerization in the presence of a mercapto compound (d)
havingareactive functional group toobtain the polymer compound
having the reactive functional group introduced to the terminal

thereof.

17. The process for producing a polymer compound for medical
material according to claim 15 or 16, wherein the mercapto
compound (d} having a reactive functional group is a
mercaptosilane compound represented by the following general

formula [3]:
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a functional group for fixing a biologically active substance is
subj ected to radical polynerization in the presence of a nercapto
conpound (d) having a reactive functional group to obtain the

pol ymer conpound having the reactive functional group introduced to
the termnal thereof. 16. A process for producing a pol ymer conpound
for nmedical material defined by any one of clains 2 to 14, wherein
at least an ethylenically unsaturated pol ynerizabl e nononer (a)
having a fpggﬁhgﬁab j9roup for f|X|ng a biologically active substance
and an ethylenically unsaturated pol g rlzable mononer (b) having an
al kyl ene gl ycol residue are subject to radical copolynerization in
the presence of a nercapto conpound (d) having a reactive functional
group to obtain the polyner conpoundArhavi ng the reactive functional
group introduced to the term nal thﬁreof. 17. The process for
produci ng a pol yner conpoungis-erRpedisgai—pmaterial according to claim
15 or 16, wherein the nercapto conpqund (d) having a reactive
functional group is a nmercaptosilane lconpound represented by the
followi ng general fornula [3]: 53 [ﬁ%rnula 3] [3] A HS-R4-Si-AZ
A3 wherein R4 represents an al kyl group having 1 to 20 carbon

wherein Ry represents an alkyl group having 1 to 20 carbon
atoms, and at least one of A;, A; and A; is a reactive moiety,

and the others are each an alkyl group.

18. The process for producing a polymer compound for medical
material according to claim 17, wherein the reactive moiety of
the mercaptosilane compound represented by the general formula

{3] is an alkoxyl group.

18. A surface coating material for medical material, which
comprises a polymer compound for medical material defined by
any one of claims 1 to 14, or a polymer compound for medical
material obtained by the producing process defined by any one

cf claims 15 to 18.

20. A biochip substrate, wherein a layer comprising a surface
coating material for medical material according to claim 19 is

formed on a surface of a substrate.

21, The biochip substrate according to claim 20, wherein the
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atons, and at |east one of Al, A2 and A3 is a reactive noiety, and
the others are each an al kyl group. 18. The process for producing a
pol ymer conpound for medical material according to claim1l7, wherein
the reactive noiety of the nercaptosilane conpound represented by
the general formula [3] is an al koxyl group. 19. A surface coating
material foubsedical igoheasabs whprhstceonprises a pol ymer conpound
for medical material defined by any one of clains 1 to 14, or a

pol ymer conpound for nmedical material obtained by the producing
process defined by any one of clains 15 to 18. 20. A biochip
substrat e, 2dher eTme diloayepr sohptistagacuifraseo chatm iy ,mahereah flos
medi cal material according to claim19 is fornmed on a surface of a
subst r at e. PPastimel i dcti prrabed rayel Beaee yoefion cl ai m 20, wherein
the 54 substrate is nade of a plastic. 22. The biochip substrate
according to claim 21, wherein the plastic is a saturated cyclic

pol yol ef i 23. 1 ochi p, erein a bjologically active substance is
fixed to 2D oéﬁ‘?bog%ﬂgt Wﬁgé%@o‘?m%@%%%ﬂdya%%‘f%fwtﬂﬁﬁﬁez@ fipeed
22. 24. T, i achipaccordi.ngtocl ai n3,. wherei n the bi.ol.ogi cally
active sunst anoLoPBRE AR & A B 1Y core, BE Staried T 22.
sel ected fromnucleic acid, aptaner, protein, oligopeptide, sugar
chain and gl ycoprotein. 55

24, Thebiochipaccordingtoclaim23, whereinthebiologically
active substance is at least one biologically active substance
selected from nucleic acid, aptamer, protein, oligopeptide,

sugar chain and glycoprotein.
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