WO 2006/ 101798 PCT/ US2006/ 008877 DESCRI PTI ON PCLYMER COVPOUND FOR
Bl OVEDI CAL USE AND 5 BI O CH P SUBSTRATE USI NG SUCH A POLYMER
COVPOUND Texdbiogab176d €l d The present invention rel ates tyraudedadss7
conpound for bionedical use having a function of fixing a
biologically active 10 substance. The present invention further
relates to a surface coating nmaterial containing such a pol yner
conpound, and relates to a biochip substrate using such a pol yner

conmpound. Background Art 15 Conv@mgomaippronari ous attenpts to
eval uate the genetic activity or decode the biol ogical process
i ncluding a di sease process or a biological process of
phar macol ogi cal effect have been focused on genom cs. However,
proteom cs can pr oRDA&MER HOMPOUNBt FOR BIDMEDitea hiwsegi cal
function of cells. Proteom cs includes 20 qualitative and
guantitative neasurenent of the gene ANDvity by detecting and
quantifying the expression on a protein |evel rather than a gene
l'evel . %r ot &bk CHIZ SUBHERANE USENGA§ U Hed O KYMERNCOMEBOTIND
coded for gene, such as a post-translational nodification of protein
and an interaction between proteins. 25 At the present, it is
possi ble to obtain an enornous volunme of genone information.
Accordingly, there is an increasilfghewaddtield WO 2006/ 101798
PCTIU82006/0088a7 for high_throughput prot eom cs. DNA chi ps have
been cone into he present invention relates to a polymer compound for
biomedical use having a function of fixing a biologically active
10  substance. The present invention further relates to a surface
coating material containing such a polymer compound, and relates

to a biochip substrate using such a polymer compound.

Background Art

15 Conventionally, various attempts to evaluate the genetic
activity or decode the biological process including a disease process
or a biological process of pharmacological effect have been focused
on genomics. However, proteomics can provide further information
about the biological function of -cells. Proteomics includes

20 qualitative and quantitative measurement of the gene activity by
detecting and quantifying the expression on a protein level rather
than a gene level. Proteomics also includes a study of events which
are not coded for gene, such as a post-translational modification of
protein and an interaction between proteins.

25 At the present, it is possible to obtain an enormous volume of

genome information. Accordingly, there is an increasing demand



practical use, as nolecular arrays for this purpose. On the other
hand, in order to detect proteins which are the nost conplicated and

the nost vayd addk[odses bi ol ogi cal functions, there are proReseso&coss?7
protein chips, which are enthusiastically studied in these days.

Protein chip is a collective termused to refer to any device in

which protein or a nolecule for catching such a protein is fixed on

a surface of a chip (a fine substrate or particle). However, the

protei n chigs MabhPESSAIELhALE pIeRRRIdsY d8KS) a &%ﬂsi on

of DNA chips. Therefore, Igjtttgrrpts areS nmade |%B%g%c}éa?v g)ef@%l)(?&; _rbl%té}. n

or a nol ecykgetiosl edbChisntholbSilad RQIVA Bo10Rhds éﬁﬂ'ﬁafogg.e ®n AnENbbher
se” Pat ent

such as gl ass substrate or particle (e.g. Japan

Appl i cati ohahdi dnopedeNgGo detbktlfAe®hs whidls SRNehehEg: tc%ﬁioplgcated

nonspeci fic adsorption of a substance 15 to be detected ont

substrat e andotiee neasbrvafiabkeirabiolggicae ®lNtiddd, i thdfe debesiifthed
signals of protein chips (e.g. Hayashizaki, Y. and Okazaki, K.,

2000, "Burproteifethijss, awlichchieadniVhniaktiebliPNAtuM T Gar RAKse BRyS 7,
Yodosha, Tokyo). As a nmethod of fixing proteins or the like, two
net hods ar Broizini dypeisentcotleativpriesentisenp tefed thi ahpdeiriid o8 viaisad
on a physical adsorption of protein. According to this method,
adsor pt i onP¥tEeiRnet ny mgdetdeafer costkthg mumhder hoteirevenfixed on a
nonspeci fic adsorption of the secondary anti body after the protein is
fixed. Howtdeace e ghin Kaﬁnﬁsmhﬁsetagemammleﬁr eventing the 25
nonspeci fic adsqrption is not sufficient. Furthernore, since the
adsor ption prevdhtVRYehda Pretein ships attryesens ayei geaveradiy develpped
2 WD 2006/ 101798 PCT/ 'US20(%66?\?£877~
10" as ‘an extension o chips. Therefore, attempts are made in
order to fix-a protein or a molecule for catching such a protein on a
surface of a chip such as glass substrate or particle (e.g. Japanese
Patent Application Laid-open No. 2001-116750).
It is considered that a nonspecific adsorption of a substance
15  to be detected onto a substrate is one reason of decreasing the S/N
ratio in detecting signals of protein chips (e.g. Hayashizaki, Y. and
Okazaki, K., 2000, "Sure to Get data: Practical Manual of DNA
Microarray", pp.57, Yodosha, Tokyo).
As a method of fixing proteins or the like, two methods are
20 implemented at present. One is a fixing method based on a
physical adsorption of protein. According to this method,
adsorption preventing agents are coated in order to prevent a
nonspecific adsorption of the secondary antibody after the protein is
fixed. However, the ability of these agent for preventing the

25 nonspecific adsorption is not sufficient. Furthermore, since the

adsorption preventing agent is coated after the primary antibody is



fixed, the coating is made on the fixed protein which prevents the
reaction between the biochip and the secondary anti body. Thereby,

there is aweefsh®rog@ biochip capable of restricting thedonahiiuisse
adsorption of biologically active substances w thout coating the 5

adsorption preventing agent after the primary antibody is fixed. In
order to solve the problem above, there is a need for a biochip
capabl e of restricting a nonspecific adsorption of biologically

active subfikadcehe tontihg icasddoh 1 i Dpe6tiiR Wwhikk ev%tﬁ%% GHeS
a problemthat the protein or the nolecule for catching the protein

10 whi ch i seddtiend betwicba thdhbideiip 4h@WheOsdcdnldriea NashipY ﬁ*h%?@gg
after the protein is caught, so that the signal is deteriorated. {

one appr oathereois ke npedbicens diiovhip tdagadlé ofdisthkRgars ahEehbadp&fific
coating an active conponent containing a functional group, a spacer
group and ad¢mpdiony of duplogicallys sctiviei mybeoanEsEe Ny iARAtA cdBting the
mat ri x-form ng conponent on a support and curing them so that a

f unct i dhal 2$¥PAten preventipshopeietiaftior theherisuppos htibadybie figsqed on
t he support (e.qg. Japanese Patent Application Kohyo (Laid-Qpen under
nati onal phase %Fl prtengpel Felaei 6hy pewbles04bs3e3abere idoweveed for a
this discl o.seg. met ho a_curing of a | ow nol ecular 20 conponent is
proceeded B¢ H?ecelaag%ﬁ pf replgieng 4 monspecifppadsottion ofltestdgically

substrat e, tthe suggggt rrayxf)e 1eidver sel.y warped or deforned.
Fur t her nor Y6 REESLARERS | X0 he sasadbiat sush pobiechip netwsedy theherie

bi ol 0gi cal 1 J7AER o B RrBboid ob dbaciPalatly fosseaiobing, ther broiain25

bi ol ogeal V5Bt i A8yt Fheo SEbEBETe. BElis Rutnir het Hashong peicere

3 after the protein is caught, so that the signal is deteriorated. As
one approach to the problem above, there is disclosed a method of
coating an active component containing a functional group, a spacer
group and a bonding group, a cross-liking component and a

15  matrix-forming component on a support and curing them, so that a
functional surface strongly bonded with the support can be formed
on the support (e.g. Japanese Patent Application Kohyo (Laid-Open
under national phase of PCT Application) No. 2004-531390),
However, in this disclosed method, a curing of a low molecular

20 component is proceeded on the support. Thereby, if the support is a
plastic substrate, the support may be adversely warped or deformed.
Furthermore, since a matrix is formed in the form of network, there
are problems that the reaction of the functional group for fixing the
biologically active substance may be adversely restricted, or that

25 the reproducibility of the functional expression of the fixed

biclogically active substance is poor. Furthermore, the nonspecific



WO 2006/ 101798 PCT/ US2006/ 008877 adsorption is not always restricted
sufficiently, because the protein infiltrated into the inside of the

matri x i s e§d tdogdibost 0 wash. Disclosure of Invention 5 ddpph@Rbds®
be sol ved by the Invention) An object of the present invention is to

provi de a polyner conpound for bionmedical use, which has an
excellent ability of fixing biologically active substances, and
hardly adsorbs to proteins nonspecifically, and has a chem cal and

physi cal shabbtpthion 619%61;%1&9375’@1%%9}1&&9sﬁ?f(}%}u%y,oﬁ@&id}% j?ﬂ]e gJS;ein
al S (0]

washi ng process, and can be Suitably coate on a surtac

plastic subsfilightsd it Wed ingiglel 6 tHY @198k & RIGRIIIP tSUPsiKate with a
high S/N ratio using such a polyner conpound. (Means for solving the
Probl em) 15 The inventors have studied enthusiastically in order to
devel op a pol yner compound for bionedical use having an excell ent
ability of fixing biologicallRisdbsuee sfibsvanties and capabl e of
restricting a nonspecific adsorption to proteins. In the result, it

was found t hdtrohlem! ke sobrasbhpdhiedinvintimel cal use obtai ned by 20
copol ynmeri zing an ethyl enically unsaturated polynerizable nononer

(a) having an al&yl@necylofcthe ewisdue, iraeutidy liente alroyidains aiolyaleed

pol yneri zabl e nononer (b) having a functional group for fixing a

bi ol ogi cal $§mpetnde fendeivaredicahdusm sthhighehiasalatny exeaHanur abdéty of

pol ymeri zafl e nomer (c¢) having a cross |inkable 25 functional group

has an exceFiEhoielggisally srtiviexsabstsinsesginndl hgrdiot adsorbsutrs paotsss

and hardly causes, a ﬂonspecific adsorption, and can be 4
nonspecifically, and has a chemical and physical stability against

10  dissolving or deteriorating in the washing process, and can be
suitably coated also on a surface of plastic substrates, as well as to
provide a biochip substrate with a high S/N ratio using such a
polymer compound.

(Means for solving the Problem)

15 The inventors have studied enthusiastically in order to
develop a polymer compound for biomedical use having an excellent
ability of fixing biologically active substances and capable of
restricting a nonspecific adsorption to proteins. In the result, it
was found that a polymer compound for biomedical use obtained by

20 copolymerizing an ethylenically unsaturated polymerizable
monomer (a) having an alkylene glycol residue, an ethylenically
unsaturated polymerizable monomer (b) having a functional group
for fixing a biologically active substance and an ethylenically
unsaturated polymerizable monomer (¢} having a cross-linkable

25  functional group has an excellent ability of fixing biologically active

substances, and hardly causes a nonspecific adsorption, and can be



WO 2006/ 101798 PCT/ US2006/ 008877 coated uniformy on a plastic
substrate w thout warping or waving, so that such a pol ynmer conpound

can be useqy§biokadbd for biochips. Fromthis finding, thedHyRRHGHS
have been acconplished the present invention. 5 That is, the present
invention is (1) a polyner conpound for bionedical use obtained by
copol yneri zing an ethylenically unsaturated polynerizable nononer
(a) having an al kyl ene glycol residue, an ethylenically unsaturated

pol ymer i zabbztednaifera(ly) ol ay plstic fsu%ﬁtimaki%%bowé%g%% ol %5@9118,

bi ol ogi cally active substance and an et hyl eni cal rate

pol yner i zabb éhabrowr a(lyheet egmpoandssah ikabhe suitly! RAahi FHOHE.
(2) a polyner conpound for bionmedical use obtained by opol ynerizi'ng

an et hyl enfeam thisnadinmtide polepters mb%eéhﬁaﬁ@é}ﬁﬁirsh@a)tﬂbaﬂ}é%ﬁn
al kyl ene gl ycol residue, an ethylenically unsaturated pol ynerizable
monomer ( bYWy a functional group for fixing a biologically
active substance, an ethylenically wunsaturated pol ynerizabl e nononer
(c) hadng a cr obkat I k4is| presuhdbventiongisoup and an et hyl enically
unsat urated pol yperizable 20 nononmer (d) having an al kyl group, (3)
t he pol yner con‘pgé ndl POIYIBEBmeeinpaund efoac bioniedgedlo k) okdaited . by

wherein the e hé%eni.cal |y unsaturated polynerizable nononer (a)
havi ng an %H&SY E1G%c ol 21 esiedhBlanicallionomesat urepe ds e podpimbyiddide

fol I ow ng ]%%%%516}2'1 f(gf alﬂ?in ljé’n. 2&1 k;fernrremg%ygolll rgsidue, an ethylenically

unsaturated polymerizable monomer (b) having a functional group

10 for fixing a biologically active substance and an ethylenically

unsaturated polymerizable monomer (¢) having a cross-linkable
functional group,

(2) a polymer compound for biomedical use obtained by
copolymerizing an ethylenically unsaturated polymerizable

15 monomer (a) having an alkylene glycol residue, an ethylenically
unsaturated polymerizable monomer (b) having a funectional group
for fixing a biologically active substance, an ethylenically
unsaturated polymerizable monomer (¢} having a cross-linkable
functional group and an ethylenically unsaturated polymerizable

20 monomer (d) having an alkyl group,

() the polymer compound for biomedical use according to (1)
or (2), wherein the ethylenically unsaturated polymerizable
monomer (a) having an alkylene glycol residue is a monomer
represented by the following general formula f1l,

25 Formula [1]



WD 2006/ 101798 PCT/ US2006/ 008877 R, (X)P Rz 0 wherein Rl is a
hydrogen atomor a nmethyl group, R2 is a hydrogen atomor an al kyl
group havi Rgo 2o0k@0126k carbon atonms; X is an al kyl ene gl yialud:6Ri0H4487
having 1 to 10 carbon atonms; p is an 5 integer from1l to 100; in a
case that pis an integer no less than 2 and no nore than 100, the
repeated X may be the same or may be different, (4) the polyner
conpound for bionqucal use according to (1) or (2), wherein the

et hyl eni cal | y unsat piraj.ed polyneri zable 10 nononer (a) having an

al kyl ene gl ycol r \L%/ﬁgﬂhoxypolyethylene gl ycol acrylate or
met hoxypol yet hyl ene y P nmet hacryl ate, (5) the polymer conpound
for bionmedical use according to (4), wherein an average repeating
nunber of the ethylene glycol residue 15 of the methoxypol yethyl ene
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ethyl eni cajh ¥y dNSadM & 8 100, the repeated X may be the same or may be
different,

(4) the polymer compound for biomedical use according to (1)
or (2), wherein the ethylenically unsaturated polymerizable

10 monomer (a) having an alkylene glycol residue is
methoxypolyethylene glycol acrylate or methoxypolyethylene glycol
methacrylate,

(5) the polymer compound for biomedical use according to (4),
wherein an average repeating number of the ethylene glycol residue

15 of the methoxypolyethylene glycol acrylate or methoxypolyethylene
glycol methacrylate is 3 to 100,

(8) the polymer compound for biomedical use according to any
one of (1) to (5), wherein the functional group of the ethylenically
unsaturated polymerizable monomer (b) having a functional group

20 for fixing a biologically active substance is at least one functional
group selected from an aldehyde group, an active ester, an epoxy
group, a vinyl sulfone group and biotin,

(7) the polymer compound for biomedical use according to any

one of (1) to (5), wherein the ethylenically unsaturated



6 WD 2006/ 101798 PCT/ US2006/ 008877 pol yneri zabl e nononmer (b) having
a functional group for fixing a biologically active substance is a
mononer hawydenodRoded i ve ester represented by the foll oyigk6RREIs3
formula [21, Formula [21 5 R3 O- ~W (Y)g Owherein RB3i1s a
hydrogen atom or a methyl group, Y is an al kyl group or an al kyl ene
gl ycol residue having 1 to 10 carbon atons; Wis an active ester
group; g is an integer froml1l to 20; in a 10 case that g is an

i nt eger no poémaecti¥anld ROdoREITERR Haki , i p :

t he sane orp 2]3 be different, I?‘Eg))et hlgﬂg%%)r?gidégloor]r{pagugga%grfxﬁ%%nle%e@al
use accor dibiglogicalt) active GubstiigéLiin 4 MBoAGkIcwE ' :

p- ni t rophenyl esterw or N-hydroxysuccini m de g\é‘t grg%h?% d(lg)acg:hvg ester
pol yner compprembnited Hy thiedoliewing ecacesl thigulL[2Ny one of (1) to
(8), wherein the cross-linkable functional group of the

et hyl eni calfloymuradi2ir at ed pol yneri zabl e nononmer (c) having a
cross-linkable functional group is at |east one functional group

sel ecte® from an al koxysilyl, epoxy, acryl and methacryl, 20 (10) the
pol ymer conpoundRfor biomedi cal use according to any one of (1) to
(8), wherein thel|ethylenically unsaturated polynerizable nononer (c)

havi ng a cross- abl anu/\onal group
(Y)q

wherein R3 is a hydrogen atom or a methyl group, Y is an
alkyl group or an alkylene glycol residue having 1 to 10 carbon
atoms; W is an active ester group; q is an integer from 1 to 20; in a

10 case that q is an integer no less than 2 and no more than 20, the
repeated Y may be the same or may be different,

(8) the polymer compound for biomedical use according to (6)
or (7), wherein the active ester is p-nitrophenyl ester or
N-hydroxysuccinimide ester,

15 (9) the polymer compound for biomedical use according to any
one of (1) to (8), wherein the cros;s-linkable functional group of the
ethylenically unsaturated polymerizable monomer (c) having a
cross-linkable functional group is at least one functional group
selected from an alkoxysilyl, epoxy, acryl and methacryl,

20 (10) the polymer compound for biomedical use according to
any one of (1) to (8), wherein the ethylenically unsaturated
polymerizable monomer (c) having a cross-linkable functional group

is a monomer having an alkokysilyl represented by the following



is a mononer having an al kokysilyl represented by the followng 7 WO
2006/ 101798 PCTI US2006/ 008877 general formula [3], Fornmula [3] Rq Al
A2 0~ d Zwgrgidrgherein R4 is a hydrogen atomor a nq{diy[hszgfﬁgygng
is an alkyl group having 1 to 20 carbon atons; at |east one of A,
A2, A3 is hydrolyzable al koxy group and the rest of A, A2, A3
is/are al kyl group(s), (11) the polynmer conpound for bionedical use
according to 10 any one of (2) to (10), wherein the ethylenically
unsat ur at edenpmdlyfoRiriwlabisd, nononer (d) having an al kyl ene group is at
| east one nononer selected fromn-butyl methacryl ate, n-dodecyl

met hacr yl aFermniladBy| net hacryl ate, and cycl ohexyl methacrylate, (12)
a surface coating material for bionedical use containing 15 the

pol ymer conpound for biomedi cal use according to any one of (1) to
(11), (13) a bioghip substrate obtained by formng a |ayer

containing the p Iyner conpound fgr bionedical use according to any
one of (1) to ( on agsurfa@@/bf a supporting substrate, 20 (14)
the biochip s ac\bzdfhg\hga(13) wherein the supporting
substrate i s nmade of|j pl asti c,

5 wherein R4 is a hydrogen atom or a methyl group, Z is an
alkyl group having 1 to 20 carbon atoms; at least one of Al, A2, A3
is hydrolyzable alkoxy group and the rest of Al, A2, A3 is/are alkyl
group(s),

(11) the polymer compound for biomedical use according to

10 any one of (2) to (10), wherein the ethylenically unsaturated
polymerizable monomer (d) having an alkylene group is at least one
monomer  selected from n-butyl methacrylate, n-dodecyl
methacrylate, n-octyl methacrylate, and cyclohexyl methacrylate,

(12) a surface coating material for biomedical use containing

15 the polymer compound for biomedical use according to any one of (1)
to (11),

(18) a biochip substrate obtained by forming a layer
containing the polymer compound for biomedical use according to
any one of (1) to (11) on a surface of a supporting substrate,

20 (14) the biochip substrate according to (13), wherein the
supporting substrate is made of plastie,

(15) the biochip substrate according to (14), wherein the

plastic is a saturated cyclic polyolefin,



(15) the biochip substrate according to (14), wherein the plastic is
a saturated cyclic polyolefin, 8 WO 2006/101798 PCT/ US2006/ 008877

(16) a et kasgl® &uﬁmﬁufacturlng the biochip substrate acgeifidithslofss?Ny
one of (13) to (15), including applying a solution containing the
pol ymer conpound for biomedi cal use according to any one of (1) to
(11) onto a surface of a supporting substrate, and 5 after the
appl yi ng process, cross-linking the polyner conpound, (17) a biochip

obt ai ned by fixi{18)a i slatibaaldfy Bahues tv?zliﬁ téme
substrate according to any one of (13u tg 1 (18 tﬁgﬁb%g%%m&e

accor di ng tecrlilpg theangi onéher Giz) egi(aa)) Ynclii‘alﬁgt%ﬁ/ﬁﬁﬂgsé F&tioR

at |l east one biologically active substance selec fromnuclelc

aci d, apt acextaipimg efilie, poly:gepepimhgeundufnr bishadieANds8! YSRRAM £118-
(Effect of Inventi 08 According to the present invention, it is
possi bl e tanprane d¢é @) tmdlﬁblquteracsmﬁ@&m@ffeorsu,bpaﬁﬁehgcghbélt&%e wahgh
has an excellent ability of fixing biologically active subst ances,

and har&ll yaggs dhesanplyipg orecess, nunspdii Kingathe/ pobnd e has meép el cal
and physical st b| ity against dissolving or deteriorating in the
washi ng process ‘13 dacabiocb@ sabtaiieyl chomt dikiaksm obidogivdlaceaofive
pl astic substrates. is also 20 possible to provide a biochip
substrate YWREFazca ‘@)’h t@«lel\bilf%’thilb i igate vehondipg yorerny emeoufidl3Best
Mbde for C@ép]yl ng Qut the Invention The pol ymer conpound of the
present invéntion is

(18) the biochip according to (17), wherein the biologically

10 active substance is at least one biologically active substance

selected from nucleic acid, aptamer, protein, oligopeptide, sugar
chain and glycoprotein.
(Effect of Invention)

According to the present invention, it is possible to provide a

15 polymer compound for biomedical use, which has an excellent ability

of fixing biologically active substances, and hardly adsorbs to

proteins nonspecifically, and has a chemical and physical stability

against dissolving or deteriorating in the washing process, and can

be suitably coated also on a surface of plastic substrates. It is also

20 possible to provide a biochip substrate with a high S/N ratio using

such a polymer compound.

Best Mode for Carrying Out the Invention
The polymer compound of the present invention is
25 characterized in that it can be obtained by copolymerizing an

ethylenically unsaturated polymerizable monomer (a) having an



25 characterized in that it can be obtained by copol ynerizing an
et hyl enical ly unsaturated pol ynerizable nononmer (a) having an 9 WO

2006/ 101798y sobsAln26406/ 008877 al kyl ene gl ycol residue, @ius2oo6/008877
et hyl enical ly unsaturated polynerizable nononer (b) having a

functional group for fixing a biologically active substance, and an
ethylenically unsaturated polynerizable nononer (c) having a
cross-linkable functional group. This 5 polyner conpound is a polyner

having a naikylenefglyebl kebidie:, aan REASRAGLLIIG aﬂ%ﬁ%@& P81y merizable
bi ol ogically active substances, a nature of  fixing biol og?ca‘? Iy

active substcamaesr afbd havdbgr® Afndiesst ldr8kipnd, Iy CHRtHS:,
this pol ymer conpound, the gl kyl ene gl yco% &?es?%ggkggsat%%?ﬁ%cglhg
the nonspegétive aulssiaptdeoramd dn cdtbgilenidallyl Quaituvatsl B5d19868% 2180
the functional group for fixing a biologically active subStance acts
to fix bi omsgiosaet y(cdcthaeingubst anceslinkablet itherioeal | yronpat urpgied
pol yneri zabl e nononer (a) having an al kyl ene glycol residue to be
used i rP t heolymeerrmomponedt isom iplymier! havirg 4 onatyrespecirlibiting a
structure, but preferably may 15 be a conpound represented by the
general foPPRSReqific adearpdion of bickwminally fativd sabsyhheesyrowptand of
al kyl ene gl.ycol residue _X having 1 to 10 carbon atons. In the

pr esent ap%ié}xb%thlﬁlfﬂglﬁﬁjéyt eelave Hubdtenges gyt ol nagsivduef cresnbinding
"al kyl eneox roup" gR-O wherein Ris al kylene group) which remains
after a cdH ﬂ%%ﬁ iR iP8actibothéy ralgmer sentaundndhiydioklengr glpslof

compounds, ' HETHEVARE do IThIbI) Hite RARRRRC ReshdberD oA not iyblgcally
0 Yeolof PR SibotSncd® Ml REFRARM G TP s it n Klotomientiy
active substance acts to fix biologically active substances.

The ethylenically unsaturated polymerizable monomer (a)
having an alkylene glycol residue to be used in the present
invention is not limited to any special structure, but preferably may

15 be a compound represented by the general formula [1] including a
chain of (meth)acrylic group and alkylene glycol residue X having 1
to 10 carbon atoms. In the present application, the term "alkylene
glycol residue" means an "alkyleneoxy group” (-R-O- wherein R is
alkylene group) which remains after a condensation reaction of one

20 or both end hydroxy groups of an alkylene glycol (HO-R-OH,
wherein R is alkylene group) with other compounds. For example,
"alkylene glycol residue" of methylene glycol (HO-CHz-OH) is
methyleneoxy group (-CHz2-0-), and "alkylene glycol residue" of
ethylene  glycol (HO-CH2-CH.-OH) is ethyleneoxy group

25  (-CHz-CHz-0-).

Formula [1]

10



et hyl ene gl ycol (HO CH2-0H2-OH) is ethyleneoxy group 25
(-CH2-CH2-0-). Formula [ii 10 WD 2006/ 101798 PCT/ US2006/ 008877 |IRS

OP Rz N ywaadobgohsy mula [ii, the carbon nunber of the @ithaRB0ss77
glycol residue Xis 1 to 10, preferably 1 to 6, nore preferably 2 to

4, still 5 nore preferably 2 to 3, the nost preferably 2. The
repeating nunber p of the al kylene glycol residue is an integer from
1 to 100, preferably an integer from2 to 100, nore preferably an
integer from 2 to 95, the nost preferably an integer from20 to 90.
In the case that the repeating nunber is not |less than 2 but not
nore than 100, 10 the carb nunbers_of the al kyl ene glycol residue X
repeated in a chain may %\§anERbr may be different. Exanples of
the ethylenically unsaturate poﬂ§ﬁbrizable nmononer (a) having the

al kyl ene gl ycol residue include:
met hoxypol yet hyl enegl ycol (net h) acryl ate; (neth)acrylates of an 15

2= hydr oxyet hyl (19t RagPpRaNe, 15, Wyt oaxhpR opymireet o tloe yilhyancagtycol
(mot ) aer YKL A haGE Ho plhyBrIBA Ehe Lty Bom et relranhly 2 to 4, stil
et hoxy GERYT CREUCFEBI et 1) dor §hac B105b1 FER{arbtiyPoncihg cormensing
acrylate; pumper p of the alkylene glycol residue is an integer from 1 to 100,
preferably an integer from 2 to 100, more preferably an integer from
2 to 95, the most preferably an integer from 20 to 90. In the case
that the repeating number is not less than 2 but not more than 100,
10  the carbon numbers of the alkylene glycol residue X repeated in a
chain may be the same or may be different.

Examples of the ethylenically unsaturated polymerizable
monomer (a) having the alkylene glycol residue include:
methoxypolyethyleneglycol(meth)acrylate; (meth)acrylates of an

15 ester substituted by one hydroxy group such as
2-hydroxyethyl(meth)acrylate, 2-hydroxypropyl(meth)acrylate, and
2-hydroxybutyl(meth)acrylate; glycerolmono(meth)acrylate;
(meth)acrylate having a polypropyleneglycol side chain;
2-methoxyethyl(meth)acrylate; 2-ethoxyethyl(meth)acrylate;

20 methoxydiethyleneglycol{meth)acrylate;
ethoxydiethyleneglycol(meth)acrylate;
ethoxypolyethyleneglycol(meth)acrylate and so on. Among them,

methoxypolyethyleneglycol methacrylate is preferable in view of

availability. In the present invention, "(meth)acrylate" refers to

11



et hoxypol yet hyl enegl ycol (neth)acrylate and so on. Anong them
met hoxypol yet hyl enegl ycol nethacrylate is preferable in view of

avai | abi | i tyg 2dob/181h& Present invention, "(neth)acryl ate"pd@tBhdohid77
11 WO 2006/ 101798 PCT/ US2006/ 008877 nethacrylate or acrylate. The

functional group of "the ethylenically unsaturated polynerizable
mononer (b) having a functional group for fixing a biologically
active substance" according to the present invention 5 may be a

chem cal | y nesihiaveyBitewy, aéldepd.or group, |igand group and so on, but
not limted to them Specific exanples includes al dehyde group,

activate ester, FhexyugeoishalVighshpsudff ongeor 169&051%3;1, uﬁﬂh%rate d
group, am no group, isocyanate group, hydroxyl droup, dcrylate

group, nal polimerigablp mbydmazi 49 beeupy AFudetBHRUP } 49y 9F 10
sul fonate group, streptoavidin, netal ilj(ﬁel ate and so"?"]i)'ilufB bu¥ n}gitq!%’ a

linted tobidesmcathrmgtitemulatdabytieigoodihg aet ke Sﬁéﬁnthﬁﬂ%ﬂtion

group and vinyl sulfone group are preferable, in view of the

react i Vi t ymas hetthehaninollyr actpvegronpi secuciorcoriw,NBdahtl group and
bi ol ogical | y active substances, while biotin is preferable in view of
15 its hi g% eBupuitmpichindtedto tbleat. vEpecifhi ek ngipdas lisclacldsveldehyde
substances. Particularly, active ester is the nost preferable, In

vi ew of th&OWRk-credeata aptan eposy sivamuonoyersulide: erbypebicah) yhiol
unsat urated pol ynerjzable nmononer (b) having a functional group for
fixing a bgrcqp i AR £LOUPe HsTeRAtR SrOumcdorddonyl t grade preglnt
invention is not limted to any special structure, but may be

pr ef er abl ygré)uc?oﬁﬁakﬁ? ﬁ@&’é&%t 1ridaeropg) paiagrovne palidbgnumips

[2] ir!to\’\his%nf&a{t@tg%%%t ysltirgpgoré)vléﬁina,nclingtgl chelate and so on, but not
limited to them. Among them, aldehyde group, active ester, epoxy
group and vinyl sulfone group are preferable, in view of the
reactivity with the amino group which is much contained in
biclogically active substances, while biotin is preferable in view of

15 1its high coupling constant relative to biologically active substances.
Particularly, active ester is the most preferable, in view of the
storage stability of the monomer.

The ethylenically unsaturated polymerizable monomer (b)
having a functional group for fixing a bioclogically active substance

20 according to the present invention is not limited to any special
structure, but may be preferably a compound represented by the
following general formula [2] in which a (meth)acrylic group and an
active ester group are bonded via an alkyl group or a chain of an
alkylene glycol residue having 1 to 10 carbon atoms.

26 Formula [2]

12



active ester group are bonded via an al kyl group or a chain of an
al kyl ene glycol residue having 1 to 10 carbon atons. 25 Fornula [ 2]

12 WO 2006A3§30038018gT/ US2006/ 008877 R3 0-,, ~W (Y)d QdriudbRmoss77
formula [2], the carbon nunber of the al kylene glycol residue Yis 1
to 10, preferably 1to 6, nore preferably 2 to 4, still 5 nore

preferably 2 to 3, the nost preferably 2. The repeating nunber q of
al kyl ene glycol residue Yis an integer from1 to 20, preferably an
integer from2 to 18, nore preferably an integer from 3 to 16, the
nost preferably an integer from4 to 14. If the repeating nunber is
not less than 2 4Ad not nore than 20, the 10 carbon numbers of the
al kyl ene gl ycol si du repea;ed in a chain may be the sane or may
be different. e’ ive aer group” according to the present
invention means anlester group activated relative to a nucleophilic
reacti on by having hi gh acidic electron attracting group as one
substituent of 15 the ester group, that is an ester group having a
hi gh reaction activity, which is conventionally used in various

chem cal synthesis ch as in,a field of mer chem str in a
field of pepti dan E‘%ﬁ#ﬁ%‘?@a [B).atke carpyn rprh@ﬁ)@pc e the sa,lkyi%}xqoakmﬂ
esters, - hydr oxyam ers sters of het erocycl i ¢ hydroxy

conpound %Sﬁ]&eglﬁrfi?ﬁmfgﬁ%b clitPebesree Bi‘@éﬁgbba@ﬁtmalws’sdla

nmuch 5

more preferably 2 to 3, the most preferably 2. The repeating

number ¢ of alkylene glycol residue Y is an integer from 1 to 20,

preferably an integer from 2 to 18, more preferably an integer from

3 to 16, the most preferably an integer from 4 to 14. If the

repeating number is not less than 2 and not more than 20, the

10 carbon numbers of the alkylene glycol residues repeated in a chain
may be the same or may be different.

The "active ester group" according to the present invention
means an ester group activated relative to a nucleophilic reaction by
having a high acidic electron attracting group as one substituent of

15 the ester group, that is an ester group having a high reaction
-activity, which is conventionally used in various chemical synthesis
such as in a field of polymer chemistry, or in a field of peptide
synthesis. Practically, phenol esters, thiophenol esters,
N-hydroxyamine esters or esters of heterocyclic hydroxy compound

20 and so on are known as active ester groups each having a much

higher activity than that of alkyl ester or the like.
Examples of such an active ester group include p-nitrophenyl

active ester group, N-hydroxysuccinimide active ester group,

13



hi gher activity than that of alkyl ester or the |ike. Exanples of
such an active ester group include p-nitrophenyl active ester group,

N- hydr oxys bddl active ester group, 13 WO 2006/ 10%¢94;52006/008877
PCT?/USZOB(;G%%@%BIQ(%UCG nimde active ester group, phthalic aci
imde active ester group, 5-norbornene-2, 3-dicarboxyimde active
ester group and so on. Anpbng them p-nitrophenyl active ester group
or N-hydroxysuccinimde active ester group is preferable, and 5

- ni trophesiytciathide 26i06 S5RYWPghéud NGHOSHIP&E" ahlge 108 t
Br ef er agl e@?[atli o of the 1et hyl eni gal I% 3pnsat u]rL at ed glg%yrrerl 7ap| &°ver

monomer  ( brdigyi rgoabbinesé-0NRHdiea Mk alidb! adige 8std) Gald! ¥ on.
active S&E%td;?ée&glccordi ng to the presy](;nt inve% on |sgﬁ% oﬁgo nor-
% nore préfemghly thdm, 30 politfepHdieyImostadiwl er apdp,1 t%m% 20 ol
% The ethylenically unsaturated pol ynerizabl e nononer (c) ving a
cross- | i nkdbhedfarysticonaimigieoupctiveor diteg t gréwe PseSBRtferhPUENT 4 QR -
is not limted to any special kind, insofar as the reaction of the
cross- Bi nkasitraphotiloardivgesier goesp iwthouosaesraforakie.t he 15
synthesis of the polynmer conpound. Exanples of the cross-Iinkable
functional grouficibrgéerablé unetionaf gheupetiepRrdtilly auwsédfnaked
group via hydrolysis, or epoxy ?roup_., (et h) aqryl ic group, g'I yci dyl I
group and YB%ﬁn%]blr@gn%‘ﬁ%ﬁler db Lhmvlm@nahgmgwg?g];{gegfghgga?:snga@o
via . hydrql ysis, or epoxy group a : e
g; 2:‘1 gr abl é’,leorgl(%%@% HI e §Yrbs Iéfésapq‘:tmdmg for blee pses&ut iireemidog, isal

ot er o, doH QIR SN Besedably %0 a8 meP o the as proforably 1 b
10 20 mol %.

The ethylenically unsaturated polymerizable monomer (c)
having a cross-linkable functional group according to the present
invention is not limited to any special kind, insofar as the reaction
of the cross-linkable functional group does not proceed during the

15 synthesis of the polymer compound.

Examples of the cross-linkable functional group include a
functional group generating a silanol group via hydrolysis, or epoxy
group, (meth)acrylic group, glycidyl group and so on. Among them,
a functional group generating a silanol group via hydrolysis, or

20 epoxy group and glycidyl group are preferable, in view of easy
cross-linking process. Furthermore, a functional group generating
a silanol group via hydrolysis is more preferable, in view of its
cross-linking ability in a lower temperature environment.

The functional group generating a silanol group via

25  hydrolysis means a group which is easily hydrolyzed and generates

a silanol group, when it comes into contact with water. Examples

14



cross-linking ability in a | ower tenperature environnment. The
functional group generating a silanol group via 25 hydrolysis means

a group whiyeddesfiassl |y hydrolyzed and generates a sil 3qlusd80/ ks
when it comes into contact with water. Exanples 14 WO 2006/ 101798

PCT/ US2006/ 008877 of such a functional group include silyl halide
group, al koxy silyl group, phenoxy silyl group, acetoxy silyl group
and so on. Anong them al koxy silyl group, phenoxy silyl group and

acet oxy si bflsuctr aufurddteoRs1ebes@H ! ®iclh e ;i f I -fr .
conposition. 5 Especially, a ko%k/) 1si | yl grlg%!pgﬂ%ﬂ}t%hgg%%t apr%}f%rséwle,

in view of gregs, bhegeﬁﬁrsal}iln?r@ﬁi é@gt@kygggyp.grg{lﬁfgﬁabg&/ nt h%mong
ethyl enically unsaturated polynerizable nonorer having tﬁe

functi onal thmypalexgr ailybggeows, RN oGlOERly| %roﬂﬁfdéﬁliy%étd:% Ebé{i;lx[lhe

et hyl eni cal ly unsaturated pol ynerizabl e nononmer 10 represente
general fogmim [88% i prefeirable (et Wiawr ybf c hapgsR-@ed %nﬁ’ﬁm‘fﬁ’élﬁm.
silyl %aoqg are bonded to each other directly or via an alkyl chain
havi ng 31 t%speciedlyborllaxymsilyFogmua i633hRombkt Peefedahl, dirZ Adw @15
Exanpl es of the ethylenically unsaturated polynerizable nononer
cont ai ni ngeafiaBrRBRYAaNEYA siferoopgroepude a (neth)acryl oxy
Preferably, the ethylenically unsaturated polymerizable
monomer having the functional group generating a silanol group via
hydrolysis is an ethylenically unsaturated polymerizable monomer
10 represented by the general formula [3] in which a (meth)acrylic
group and an alkoxy silyl group are bonded to each other directly or

via an alkyl chain having 1 to 20 carbon atoms.

Formula (3)

15

Examples of the ethylenically unsaturated polymerizable
monomer containing an alkoxy silyl group include a (meth)acryloxy
alkyl silane compound such as 3-(meth)acryloxy propenyl
trimethoxy silane, 3-(meth)acryloxy propyl bis(trimethyl siloxy)

20 methyl silane, 8-(meth)acryloxy propyl dimethyl methoxy silane,
3-(meth)acryloxy propyl dimethyl ethoxy silane, 3-(meth)acryloxy
propyl methyl dimetoxy silane, 3-(meth)acryloxy propyl methyl

diethoxy silane, 3-(meth)acryloxy propyl trimethoxy silane, 3-(meth)

15



al kyl silane conmpound such as 3-(meth)acryl oxy propenyl trinethoxy
silane, 3-(neth)acryloxy propyl bis(trinmethyl siloxy) 20 nethyl
silane, 3- (y@tddyamnsl oxy propyl dimethyl nethoxy silanepcrys2006/008877
3-(neth)acryl oxy propyl dinmethyl ethoxy silane, 3-(neth)acryl oxy
propyl nethyl dinetoxy silane, 3-(neth)acryloxy propyl nethyl

di et hoxy silane, 3-(meth)acryl oxy propyl trinmethoxy silane, 3-(neth)
15 WD 2006/ 101798 PCT/ US2006/ 008877 acryl oxy propil triethoxy

silane, 3-aowtlbxyacpydeily PrieBNbxy t ris4AB! h@‘gx%te?%%’%%g)g%x ypropyl

8- (net h)acryl oxy octanyl trinmethoxy silane,

undenyl tr trietthettyosidtaney Angilg@e ONS- (nAVEH) Qciﬁlﬁﬁ}r %‘cﬁﬁﬁf‘cfﬂlﬁ?ﬁﬁoxy
y

propyl trinmethoxy silane, 5 3-nethacryl oxy prop triethoxy silane;

3- net achr y$idage pridpfineth) sty bosty nehdexy! irimrehard 3iaRENAGY XN,
propyl dinethyl ethoxy silane are preferable, in view of superior

copol yneri #adng abhenty B8ehathaeylexyt he pabohyl enigahkyhspsat Wahad
pol yrmeri zabl e nononer having an al kyl ene gl ycol residue, or in view
of the favabimagihacrylend pOosyl otrielhese eilayleniscaldtichisiaky a5@yl
pol ynmeri zabl e nonomers each having an al koxy silyl group nmay be used
sol ely or ethyd grpthery sHaoe amd Jometrbrerylongsprofyd dinedtdyalkBoxy
ratio of the ethylenically unsaturated polynerizable nononer (c)
havi ng a c¥ 14t RKBES TRt I ride Wy pd mp edomcopotiimgrizatite apiksent
i nvention ieg tl to 20 nol % nore preferably 2 to 15 nol % the nost
pr ef er abl yre2atge1bp e wthylrnisallymamsesnpatest podyoredizapleo nidemer
present invention d’ﬂgﬁi ncl ude .anot her et hyl eni cal lé unsat ur at ed
pol yner i zabt'8"&nth Eﬁéﬁ/grﬁéc‘ﬂ Healne.obhéR wiREnof hhe v batekity cnedl
9roupP.;ol " s on. These ethylenically unsaturated polymerizable monomers
each having an alkqu silyl group may be used solely or as a
combination of two or more kinds.

The preferable ratio of the ethylenically wunsaturated
polymerizable monomer (¢) having a cross-linkable functional group

15  according to the present invention is 1 to 20 mol %, more preferably
2 to 15 mol %, the most preferably 2 to 10 mol %.

The polymer compound according to the present invention
may include another ethylenically unsaturated polymerizable
monomer having a group other than the aforementioned group, in

20  addifion to the ethylenically unsaturated polymerizable monomer
having an alkylene glycol residue, the ethylenically unsaturated
polymerizable monomer having a functional group for fixing a
biologically active substance and the ethylenically unsaturated
polymerizable monomer having a cross-linkable functional group.

25  For example, an ethylenically unsaturated polymerizable monomer

(d) having an alkyl group may be copolymerized. As such an
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20 addition to the ethylenically unsaturated pol ynerizabl e nononer
havi ng an al kyl ene gl ycol residue, the ethylenically unsaturated

pol yreri zakd&20¥0069&% having a functional group for fi Xigegaikaoa6/008877
bi ol ogi cally active substance and the ethylenically unsaturated

pol ynmeri zabl e nononer having a cross-1inkable functional group. 25
For exanple, an ethylenically unsaturated pol ynerizabl e nononmer (d)
havi ng an al kyl group may be copol yneri zed. As such an 16 WD

2006/ 101798t PEIBMGADH 648088 teat @ﬂﬁﬂe@@idﬁieUM%@}e@q) having an
y

pol ynmeri zabl e nononer (d) having an al kyl group, n-but

met hacr yl atgkylngsingeaybutpl heethdcay el fdegbyy] mEhharyvkals xih'%ct)g
preferable. A nethod of synthesizing the polynmer conpound of the
present i nuesthiacnylaserstprefenaidd. to any special nethod. Fromthe
vi ewpoi nt of easiness in the synthesis, however, it nmay be preferably
a method of conddicniethod rddisyakhpsizyngr that poly@br achintodr®l of the
containing, at least, the ethylenically unsaturated polynerizable
nmononerd (apresaptnipeentadiyikenet dlmiteld tesimuepetizd aidiyibani @bhy the
unsat ur at ed_pol yneri zabl e nononer (b) having a functional group for
fixing a bVEveRiadlafeesineseis dhstamibesimhaviveres liy ey balpreferably
unsat ur at ed poltér;eri zabl e nononer (c)_ having a cross-linkable group,
under the &xiRt&ede odf cangsriimer iszatd dinal npelya erizations alfventmifhee
solvent is not .limted %@_any special solvent insofar as 15 each
et hyl eni caf93F2iREs upht Bdshol e et halandcaliomasaguratsel wilgswirvanble
therein, but may b t hanol , et ol, t-butyl alcohol, benzene,
t ol uene, t‘é‘t‘)P&Hi//% g?ﬂﬁ%‘fmai aﬁaﬁillfaﬁ&méhgéy%%f%ﬁae, e etbylemicaliy
SO On'10Theﬁﬁsa§t%r\é%géSpoq?r}/nebr?za ednfc(’)xlloexlagi- @)5 I:K]E\)r/inbgea functional group
for fixing a biologically active substance, and the ethylenically
unsaturated polymerizable monomer {(¢c) having a cross-linkable
group, under the existence of a polymerization initiator, in solvent.
The solvent is not limited to any special solvent insofar as
15 each ethylenically unsaturated polymerizable monomer can be
dissolved therein, but may be methanol, ethanol, t-butyl alcohol,
benzene,. toluene, tetrahydrofuran, dioxane, dichloromethane,
chloroform and so on. These solvents may be used solely, or may be
used as a combination of two or more kinds. In the case that the
20 polymer qompound 15 applied onto a plastic substrate, ethanol or
methanol is preferable, in view of avoiding the denaturation of the
substrate.
The polymerization initiator may be any usual radical
initiator, including azo compounds such as

25  2,2'-azobisisobutylonitrile (hereinafter abbreviated as AIBN) and

1,1'-azobis(cyclohexane-1-carbonitrile); and organic peroxides such

17



used as a conbination of two or nore kinds. In the case that the 20
pol ymer conpound is applied onto a plastic substrate, ethanol or

nmet hanol i 108550843 e, in view of avoiding the denatur gidqR,akoisds
substrate. e polynerization initiator nmay be any usual radical

initiator, including azo conpounds such as 25
2,2' -azobisisobutylonitrile (hereinafter abbreviated as Al BN and
1,1 -azobi s(cycl ohexane-| -carbonitrile); and organic peroxides such

17 WO 2006&&Qéﬁ98¥?@*d§a@%{£@%§;%1t9&%}88&28¥ht e&gxi de and | auryl

per oxi de; and so on. The chemc ucture o e pol yner conpound

of the present THYesHdATkdlS 8Pk cthirdi to@dgggyﬂg%gr%gFCi;@ﬁlg%ﬂcto‘# Rhe

I nsofar as the polynmer conpound is a co tal ne

copol ymer i grexgndtinyengast ié hvtelilitediwahhy dNsaiUsahad upe! %gﬁ%lz ah

| e
nononers each having an al kyl ene glycol residue, a function roup

for fixingle pblyhegicoaldourmt s \aeccﬁwlfhféic%?dlﬁeé 15 9§§61yixﬂ§ﬂlﬂil§g at

functional group, regardless of copolyner type such as random
copol yser ,lebbbcthe edhplonfesllgndngntifatedppoiy@meriide mOnbifers each.

mol ecul ar wei ght of the polyner conpound of the present invention is
pr ef er abl yhawingl essatlans0glycolraresipnef ar abhytionkl lg@ssp Fham0808,
on the basis_of nunber-average nol ecul ar weight, in view of easiness
in the purhipiegicaly dstivepabstange thel pobyoeerlinkabbo Fadcfioaml theup,
unreacted ethylenically unsaturated 15 polynerizable nmononers. Ow ng
to the polipgerdiessp@indopslymher pixerguimvant famjomt copslywasy, tidock
provide a nature of restrjcting a nonspecific adsorption of
copolymer and graft copolymer type.

10 The molecular weight of the polymer compound of the present
invention is preferably not less than 5000, more preferably not less
than 10000, on the basis of number-average molecular weight, in
_view of easiness in the purification by separating the polymer
compound from the unreacted ethylenically unsaturated

15 polymerizable monomers.

Owing to the polymer compound of the present invention, it
is easy to provide a nature of restricting a nonspecific adsorption of
biologically active substances, and a nature of fixing a specific
biologically active substance, by coating a surface of a supporting

20  substrate with the polymer compound. Furthermore, since the
polymer compound of the present invention has a nature of
cross-linking a plurality of polymer main chains, the cross-linking
can be caused after the surface of the supporting substrate is coated.
Thereby, the polymer compound on the substrate can have

25 insolubility, so that signal degradation due to the supporting

substrate washing can be reduced.
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bi ol ogically active substances, and a nature of fixing a specific
bi ol ogically active substance, by coating a surface of a supporting

20 substra%wogtﬂm?ﬁe pol ymer conpound. Furthernore, si ri?ﬁ"fﬁSQ&)ﬁ/OOSS'IT
pol yrer corrpounJ of the present invention has a nature o

cross-linking a plurality of polymer main chains, the cross-Iinking
can be caused after the surface of the supporting substrate is
coated. Thereby, the pol yner conpound on the substrate can have 25

insolubility, soudabasi 0 portin
substrate washi ng canabé@rngfdSgggjfoqgg{é\}\ﬂgb%gg}l%gl%ﬁ) ISL‘E%?)%%PB&%??
The coati ngu fthes POLYSRE £ ORoU rf.ac . . .
supporting s%%lt?jg%e may be ach?e\?gdgggﬂe't‘;ﬁ@es egislgi ﬁ%%dﬁﬂgh’(‘%lflg @

preparing prapAyiRr aCopgloud: SQivpondWRbtitibs QPhaLNed %tag%eed 5by

di ssol ving a pol ymer conpound in an organi c sol vent so that

concent r atdissobhdngnespblydbet Gokdpoveh@hin PG €@Bhnid isblvaPly Agh{ hfe
pol ymer conpound sol ution onto the surface of the supporting -

subst r d@it e dppcankrmbinnpbeaasss 0D a5 101 pRigEt Yerbbow G8) adpdyid ithe
then drying the applied solution in a roomtenperature environnent

or in a hexlgaremperpeuné eolitiammento #ié esuifaab, of thail shppyrtohe 10
polymer main chains is cross-linked by any nethod suitable for a
cross- | i nkathisérakmébyi anatoynopmmeeds furh ebedipgliyges: boowpouedandoétid) ng
in the case that the cross-linkable functional group is a functional
group whi dRegedibriziEckhaappligdotolytivumpiipardopdtensiratuse efivir@nheht on
obt ai ned by containing water in an organic solvent nmay 15 be used.
The cont ai%feld %@%@t%ﬁﬁ%@@%ﬁﬁw enysionmeyt.whidlterathat, | apdhraiitupfi s

enerated in the synthesi zed pol yner,
9 %b porfymer ain clslalzns 19? crgss-linked by any method suitable for a

cross-linkable functional group. As for the polymer compound
coating in the case that the cross-linkable functional group is a
functional group which generates a silanol group via hydrolysis, a
mix solution obtained by containing water in an organic solvent may
15 be used. The contained water causes a hydrolysis, by which a
silanol group is generated in the synthesized polymer.
Furthermore, by heating the synthesized polymer, a plurality of
main chains is bonded, so that the polymer compound becomes
insoluble. From the viewpoint of easiness in preparation of the

20 solution, the water content can be about 0.01 to 15 weight percent.
The organic solvent may be a simple solvent such as ethanol,
methanol, t-butyl alcohol, benzene, toluene, tetrahydrofuran,
dioxane, dichloromethane, chloroform, acetone, methylethylketone
or the like, or may bhe a solvent mixture thereof. Particularly,
25 ethanol and methanol are preferable, because they do not cause

denaturation of the plastic substrate, and they are easy to dry.
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Furthernore, by heating the synthesized polyner, a plurality of main
chains is bonded, so that the pol yner conmpound beconmes i nsol uble.

From the VigypRkRs17sf¥ easiness in preparation of the ZOF%qJ j the
wat er content can be about 0.01 to 15 wei ght percent. he[%grzgogﬁ?sg

solvent may be a sinple solvent such as ethanol, nethanol, t-butyl
al cohol, benzene, toluene, tetrahydrofuran, dioxane,
di chl oronet hane, chl orof orm acetone, nethylethylketone or the I|ike,

or may be @Iusoh¥@Abrdl ¥tHER0L hﬁic?%et]lf%é&fnO%{‘f'e?ékgferagé%; %?g{lfgﬁ%&g

met hanol are preferable, because they use

the plasticasubstmated wivh thederdhe £a3Ysit bl Yeati 6/ 191798
PCTI US2006/ 008877 Furt her nor e, et hanol - and m%ﬁﬁgﬁ%%%%zg%efpﬁ%ﬁ}e&

because t heympoandbie #0 Kehydrolynal &1 tRE sB1dgshr abl e rati o when the
pol ymer conpound is to be hydrolyzed in the solution. In the drying

process after thea siod driydimg iprovdis AfieRes HROLYIRE on $n GRRRAH PHe g)fol%ﬂﬁr
present invention is dissolved is applied onto the surface of e

suppor td ngceupstingdt ef thhepisean oinveholiRs is NMikb6lvedolsy BBH1EATBAHY G he
generate cross-linkings by condensing with silanol groups, hydroxy
groups, antwdfage oopstlandsspporting anbthete, pte/ nEla g6l «SQpashko
dehydrate water. Furthernore, also in 10 the case that hydroxy
groups, caP¥amer gewopeundrigenaadepsreswlisdings &¥i sdor@ledsheg s witRce
of the suggirting substrate, the condensation wth dehydration is
caused, soSi¥aRl EreRsv buflrovsndraiph, thdnsugfages anll sthersippaidthes
substrate c(ggy be made. Since the coval ent bond which is fornmed by
the condenRH¥PYH sPmpREnd farfsl tgdebydnate WstedehyRindheomors, hisdliy
hydrohyzed in its nat rﬁ, t he pol yner
0"~ "the case that hydroxy groups, carbonyl groups, amino groups and so
on exist on the surface of the supporting substrate, the condensation
with dehydration is caused, so that a chemical bond with the surface
of the supporting substrate can be made. Since the covalent bond
which is formed by the condensation of the silanol group with
156 dehydration is hardly hydrolyzed in its nature, the polymer
compound coated on the surface of the supporting substrate hardly
dissolves, or hardly detaches from the supporting substrate. The
condensation of the silanol group with dehydration is accelerated by
a heat treatment. A temperature range in which the polymer
20 compound is not thermally denaturated is preferable. For example,
a heat treatment is preferably performed in a temperature range
from 60 to 120 °C, for a time range from 5 minutes to 24 hours.
A material for the biochip substrate to be used in the present
invention may be glass, plastic, metal and other materials, but

25 plastic is preferable, in view of easiness in the surface treatment

and the mass productivity. Thermoplastic is more preferable.

20



conpound coated on the surface of the supporting substrate hardly
di ssolves, or hardly detaches fromthe supporting substrate. The

condensat i Qg AfoskdSesSi | @anol group with dehydration is a%qll%%ﬁ,gggly
;

a heat treatnent. tenperature range in which the pol yne

conpound is not thermally denaturated is preferable. For exanple, a
heat treatnment is preferably perforned in a tenperature range from
60 to 120 C, for a time range from5 mnutes to 24 hours. A materi al

for the biochip gubstrate to sed in the.present inpvention may be
gl ass, plastic, %tgj%é aﬁbeldjf'?i% Skt efti Z?Ss% %ﬁ?re%nﬁl Sg??léopl]a‘&tlc is

s proauBEy DrE bR R ERARRR § gl Mol Er B Rachons wslyethylone

mass productivity. Thérnopla

2060 L0115 et B R AT y Fand o

fluorescent thernoplastic i

pol yol ef | nos e BEeRokYR! AeNC Pl ARLKR MMERRed FyRHE! Lyotefin is

pol yolefin; fluorine- contained resin an on are

Par ti cul arfuprospiafbaiiny GXell hoBRLYOI A 18 LeocndIe el ST gl sed.

¥ ¥
because of its excellency in heat resistance, mcal rest

| ow f1 uor esecanim]langsish Habi |15§v¥-ﬂﬁ6‘ré§|3laﬁce Caﬁheﬁgleéﬁgg%ﬁt uraf e ;s

cyclic polyolefin means a saturated polyner obtai ne
hydr ogenat ¢orgeat,sthplsatnoh yae rc%rbﬂt‘l ﬂlﬂiy@léi‘i/ﬁ lheagkef 's%tu?%%é!g E)légfnenf% 0
- in.

by hydrogenating a copolyner of a cyclic olefin and an

In order tabtiaipedvey aghiestuantisg hesMepr bBEySUE LA al Bfvlic olefin
supporting substrate and the pol yner conpound coated thereon, it Is
pr ef er abl estryctwte vntby hidrsgedaidagof copelssuppaft i RgcEYhsbrat Snd A

activating method may be a nethod of conducting a plasm
10 T« -olefin.

In order to improve adhesiveness between the surface of the
supporting substrate and the polymer compound coated thereon, it
is preferable to activate the surface of the supporting substrate.
An activating method may be a method of conducting a plasma

15 treatment under a condition such as oxygen atmosphere, argon
atmosphere, nitrogen atmosphere, or air atmosphere, or may be a
method of conducting a treatment with excimer laser such as ArF or
KrF. Particularly, the method of conducting a plasma treatment in
an oxygen atmosphere is preferable.

20 By applying the polymer compound of the present invention
onto the supporting substrate, it is possible to produce a biochip
substrate capable of restricting nonspecific adsorption of
biologically active substances. Furthermore, by cross-linking the
polymer compound, it is possible to provide the insolubility to the

26 polymer compound on the supporting substrate. Thus, the

supporting substrate coated by the polymer compound can be
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15 treatnment under a condition such as oxygen atnosphere, argon
at nosphere, nitrogen atnosphere, or air atnosphere, or nmay be a

nmet hod of @ARdYeghdRes @ treatment with excimer |aser such@s;dNdgots77
KrF. Particularly, the nmethod of conducting a plasnma treatnment in an

oxygen at nmosphere is preferable. 20 By applying the pol yner conpound
of the present invention onto the supporting substrate, it is
possi ble to produce a biochip substrate capable of restricting

nonspeci f i sut@ddy pisednfodia bhi&iiﬁ%é@' Iy active substances.
Furthernore, by cross-linking the polymer conpound, it is possible
to provide the iBgoushigithe tisiobhfh 25u Ay PEr o QKO t :
supporting substrate. Thus, the ?upporti ng substra’tﬂggggg%e t%}lt%%%
pol ymer covpuions wiabodieallgladdbr 8Q658:0106238: ACHe UB2HP6/ QQ%Sgizylogica%ly
suitably used for a biochip use. By using the biochip substrate o
t he presentcliing esntliséance vtar befixdd ohayitwahluelsiet o, SUHRLAEE §5r otath be
fixed. The biologically active substance to be fixed may be nucleic
aci d, dpt apéeorepiddei Augbr alliajupedyiateoteigandcbaion. gRyeeraeislen iand
so on. For exanple, in the case that nucleic acid is to be fixed, it
i s preferaftecter thet sawdeic aeidns tr bafixed oitdisr pteforablote ithe duce
reactivity with active ester group. An introduction position where
the am no {YreBD $LPUR Beorden fodimpyoveythse ranckmityofwidhmatideyl ester
chain or may be a,side 10 chain (also called "branch"). However, it
is prefer a%ll)é’é‘pt'ha‘f“nt hatrogiickiong PespieR Wheredihedminargong o6 ta be
nmol ecul ar .chai(i. %Iﬁ; t he 1gresent jnyentionp, in order to fix

i b

bi ol ogi cal'y* AT G Fft &bl thanplesatap chajnt patmayaberea ode of

at tachigng dshaqglo?éﬁsto called "branch™). However, it is preferable that the
amino group is introduced at an end of a molecular chain.

In the present invention, in order to fix biologically active
substances on the biochip substrate, a method of attaching a droplet
of the solution or dispersion of biologically active substances is

15 preferable.

After attaching the droplet, the biochip substrate is left at
rest, so that the biologically active substance is fixed. For example,
in the case that aminated nucleic acid is used, it is possible to fix
the aminated nucleic acid by leaving it at rest for 1 hour at a

20  temperature in a range from a room temperature to 80°C. The
higher process temperature is preferable. The liquid in which the
biologically active substance is dissolved or dispersed is preferably
alkaline,

After washing, functional groups on a part of the surface of

25 the biochip substrate other than a part where the biologically active

substance is fixed are inactivated. The inactivation is preferably
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of the solution or dispersion of biologically active substances is
15 preferable. After attaching the droplet, the biochip substrate is

left at r t the biologically active substancedgydbosfbksry
For exanpl gﬁzqgﬁﬁglﬁeﬁacase that am nated nucleic acid is used, It Is

possible to fix the amnated nucleic acid by leaving it at rest for
1 hour at a 20 tenperature in a range froma roomtenperature to 80C
The higher process tenperature is preferable. The liquid in which

the Dbi ol ogis@hénedatin ansshileR6mpotatd 550! Ul Bl RRETSEY &’Lff‘fnadfﬁ’

preferably alkaline. After washing, ctional “groups

the surfacemiho @oulphtn bhoehid ﬁ%Q%iﬂeaé&thdl%lde'}%‘Hea%lg&{ﬁrhmer e the

biologically active substance is fixed are inactivat e

inactivation is DPxemngladlof 1B MRA0MPHRE BRILVSZA0HIA8RE rably

conducted with an alkali conpound or a conpound having a prinary
ami no groupséd thelwhsesodivast iMelRXi®s, %ot@!s@?@ﬁﬁdehﬁﬂ%degxéﬂgitﬁﬁ
of the alkali conpound which can be preferably wused include sodium
hydr oxifde, cgdoasdeum Ispdivxi dehydoskdnvarbogatdonabedigadi Ullhydrogen
hydr ogencar bonat e, sodi um di hydrogen phosphate, cal ci um hydroxi de,
magnesi um Miyeisdyd tge cadeidinu rhysbmaide, mlaighlRsitomhlidld eoctide, spai@ssheiite,
phosphate and so on. Exanples of the conpound having a primary am no
group whilkéthisun hyelusréder potiapsismdp hoxghete ard yl owm ne, et hyl
amne, 10 butyl am ne, glycine, 9-anm noaquagene, am nobut a_nol ,
4- ani nobut yri ¢ AFaIPigR wicthe WOMP@@mﬁ,hamﬁmﬁw_: h?cnﬁia,;y amino group
-am no- 2, 3:di_hydro- 1, 4- pent anol , am noet hanet hi o ydr ochl ori de,
5-am no 2’Wh90h ycan be prgferably used include methyl amine, ethyl amine,
10 butyl amine, glycine, 9-aminoaquagene, aminobutanol,
4-aminobutyric acid, aminocaprylic acid, aminoethanol,
5-amino-2,3-dihydro-1,4-pentanocl, aminoethanethiol hydrochloride,
aminoethanethiol sulfuric acid, 2-(2-aminoethylamino)ethanol,
Z-aminoethyl dihydrogen phosphate, aminoethyl hydrogensulfate,
15 4-(2-aminoethyl) morpholine, 5-aminofluorescein, 6-aminohexanoic
acid, aminohexyl cellulose, p-aminohippuric acid,
2-amino-2-hydroxymethyl-1,3-propanediol, S5-aminoisophthalic acid,
aminomethane, aminophenol, 2-aminooctane, 2-aminooctanoic acid,
1-amino-2-propanol, 3-amino-1l-propanol, 3-aminopropene,
20  3-aminopropionitrile, aminopyridine, 11-aminoundecanoic acid,
aminosalicylic acid, aminoquinoline, 4-aminophthalonitrile,
3-aminophthalimide, p-aminopropiophenone, aminophenyl acetic
acid, aminonaphthalene and so on. Particularly, aminoethanol and
glycine are the most preferable.

25 The biochip thus obtained by fixing the biologically active

substance can be used for various analysis systems including an
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am noet hanet hi ol sulfuric acid, 2-(2-am noethyl am no) et hanol ,
2- am noet hyl di hydrogen phosphate, am noethyl hydrogensul fate, 15

4- (2- am nogfdydos1di@ésPhol i ne, 5-am nof |l uorescein, 6-am nghexaMisfHoss77
aci d, am nohexyl cellul ose, p-am nohippuric acid, 2- amno-2

- hydroxynet hyl - 1, 3 -propane diol, 5-am noisophthalic acid,

am nonet hane, am nophenol, 2-am nooctane, 2-am nooctanoic acid,

| -am no- 2- propanol, 3-am no-I|-prop anol, 3-am nopropene, 20

3-am nopr opheRidddib8nodl¥ NBRYEHII ge, - ank angLc..acid, .
anmi nosal i cylic aci d,g a?ﬁﬁnoqui %%I’i %e,g%a%%%ﬁggfo%%%?e,a protein
3- ami nophtatiodirdy s§=86n) QRIPRIRRBEANIGIc @8YAgphenyl acetic acid,
am nonapht hal ene and so on. Particularly, am noethanol and gl ycine
are the nost preferable. 25 The bi ochip thus obtained by fixing the
biologically active substance can be used for various anal ysis
systens including an 23 WO 2006/ 1@Gk&I8pRGT/ US2006/ 008877

i munodi agnosi s system a gene microarray system a protein

m croarray systefyrshésis it pohittoghe ngttosrRrbbugIRBFetiy159Y NENRSIS
of p-nitrophenyl oxycarbonyl - pol yet hyl ene gl ycol nethacrylate

( MEONP) > Onethamiylate MMB@NB)>ene gl ycol nononet hacryl ate (Bl enner
PE- 200 (n=4) avail able from NOF CORPORATI ON) was dissolved into 20
nL of chl orof or d0fmel afhpelyethelesw glyari uasiconetletriytatel (BRYGner
While the solutiaon tenperature was nmintained at -30C, a honpbgeneous
sol ution WHEAGAE= Sr@ﬁwahﬁjé‘mm AVENCORPORATDON)malasolissolved

-ni trophenyl hl qroformate (available from Al drich), 0.01
P P 1n¥o 2% nﬁ', of chlorofogsm. After that, the solutio)n was cooled to —

10 30C. While the solution temperature was maintained at —307C, a

homogeneous solution which was already made in advance from 0.01

mol of p-nitrophenyl chloroformate (available from Aldrich), 0.01

mol of triethylamine (available from Wako Pure Chemical Industries,

Ltd.) and 20 mL of chloroform was slowly dropped into the former

15  solution maintained at —380°C. After the reaction at —30°C for 1

hour, the solution was stirred for another 2 hours. After that, salt

was removed from the reaction liquid via filteration, and the solvent

was removed so that p-nitrophenyloxycarbonyl-polyethylene glycol

methacrylate (MEONP) was obtained. The obtained monomer was

20 characterized with 1H-NMR (in heavy chloroform solvent). In the

result, it was confirmed that 4.5 units of ethylene glycol residue
were contained.

(Synthesis Example 1 of Polymer Compound)
Polyethylene glycol methylether methacrylate (also known as
25 methoxypolyethylene glycol methacrylate) (PEGMA,

number-average molecular weight Mn=about 188, available from
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nmol of triethylam ne (available from Wko Pure Chem cal Industries,
Ltd.) and 20 nL of chloroformwas slowy dropped into the former 15
sol ution NgyHtRkAAGeat -30C. After the reaction at -30C d@hyshooshishs

[ was

the solution was stirred for another 2 hours. After that, salt
removed fromthe reaction liquid via filteration, and the sol vent
was renoved so that p-nitrophenyl oxycarbonyl - pol yet hyl ene gl ycol
net hacryl ate (MEONP) was obtai ned. The obtai ned nononmer was 20

characteri Aedrlwm,h?%ﬂt%éﬂﬂo&?@é{%ﬁﬂh%ﬁg’%ﬁ%}%‘q{e\@g{&i D}lgtrhtears]’?ﬁ{?ete

result, it was confirnmed that 475 unit’s “of “et ene”glyco

wer e cont a{MEONPSY anldesif e XA 6x 1@pﬁ&iﬂ€ﬁ£¥1§gﬁg9§%@anse (l\zf[gDES

Pol yet hyl ene gl ycol nethyl et her nethacrylate (a nown a
met hoxypol geailybbn érahYGBLESTNECY) #68d PV i HBRS s S gﬂkgand
nol ecul ar wei ght Mh=about 188, available from 24 WO 2006/10179 ’
PCT/ US2006400887 %0 Aldpiaeh) a PmdnbohosthemykBisec asdIonydn Poh Y eiivhenge
gl ycol nethacrylate (MEONP), and 3-net hacryl oxypropyl di net hyl et hoxy
si | ane § MPBERemvatioabbé éxdmiGEr&ERBnt! WEs) OVEED em@l/AS 0D MEH thel/T, and
dehydrated ethanol, so as to prepare a nonomer mxture solution in
whi ch t he 8.0PomuBAtr edspeetvlelpdantliisgneairenfurahefnde M0L002 il of
mol /L and 0.05 nol/L, respectively in this order. Furthernore, 0.002
mol / L of 2 Zagokisisnbsdyaoyitailiet r i(ASBNAI BN sivableablfeofor orfiVyiiko Puie
Chem cal Industries, Ltd.) was added to the nononmer m xture

sol ution, GRemigal Norbeerien xLide solutidtedat stha radnontdd midfre
honmogeneous .so] ution was obtained. After that, the reaction was
conduct ed URtWPhoard Ahegoonomen migowegael wionsphaer etirrbé until a

10 homogeneous solution was obtained. After that, the reaction was

conducted for 4 hours at 60°C in an argon gas atmosphere, the
reaction solution was dropped into diethylether, and the
precipitation was collected. The obtained polymer compound was
measured with 1H-NMR (in heavy chloroform solvent). From
15 integral values of a peak appeared around 0.13 ppm  and
characterized as a methyl group bonded to Si of MPDES, a peak
appeared around 3.4 ppm and characterized as an end methoxy
group of PEGMA, and a peak appeared around 7.4 ppm and 8.29
ppm and characterized as a benzene ring of MEONP, the
20  composition ratio of the polymer compound was calculated. The
result was shown in Table 1.
(Synthesis Example 2 of Polymer Compound)
Polyethylene glycol methylether methacrylate (also known as
methoxypolyethylene glycol methacrylate) (PEGMA,
25 number-average molecular weight Mn=about 300, available from

Aldrich), p-nitrophenyloxycarbonyl-polyethylene glycol methacrylate

25



reaction solution was dropped into diethylether, and the
precipitation was coll ected. The obtained pol yner conmpound was

nmeasur ed Wy ackghd¥g (1 n heavy chl orof orm sol vent) . Frofdidiifefiedss

val ues of a peak appeared around 0.13 ppm and characterized as a
met hyl group bonded to Si of MPDES, a peak appeared around 3.4 ppm
and characterized as an end nethoxy group of PEGVWA, and a peak
appeared around 7.4 ppmand 8.29 ppm and characterized as a benzene

.  NEMEONE, 201 S. - . (
ol ul ot o Tha Y sty Pamotidciatof ity luh Dey QLKL SRIOMITIES
Pol ymer Coapailad)e Beiny e NyESE EUEG)Oﬁre@Etdﬂé&l%ﬂr'J?Emyﬂeﬁtzgtl{a?ﬂoﬁ?

known as net hoxypol yet hyl ene gl ycol nethacryl at e3

nunber - avesagesnibequkat raveiaghihoMoEahoUnighde WAL €id ' @Rich the
Al drich), p- nitrophenyl oxycarbonyl - pol yet hyl ene gl ycol nethacrylate

25 WO 2006¢10k7g8a HON/ bS200Mh AA88ddie nt Me@YPD. 9@ ol/L, 0.05 mol/l, and
3-net hacryl oxypr opyl di net hyl et hoxy silane (MPDES available from
GELEST,5 | N@;QE-Y weldl drezciecklynindehjgloader] eFaatidsmosd @D & JIERAT €
a mononer mxture solution in which the concentration of each
i ngr edi ent 2:$a32eRigiokattyronris méAIBNanch#ailable Ndhéd, IWERECt PyebY
inthis oragr. Furthernore, 0.01 nol/L of 2,2-azobisisobutyronitrile
(Al BN avai Yasrdcsl dmdamtsiepur btd ¢herdsc adddertiugt rites, mbhdmerwasiadded
to the mononet. m xture solution, and the monomer mxture solution
was stirretP RN andhbie geresmes shiktuon aekitotn avaedstisbedruhtiat a
the reacti,on was 10 con(["luct ed for 2 hours at 60C in an argon gas
at mspherel}oxpﬁgeneous solution was obtained. After that, the reaction was
10 conducted for 2 hours at 60°C in an argon gas atmosphere, the
reaction solution was dropped into diethylether, and the
precipitation was collected. The obtained polymer compound was
measured with 1H-NMR (in heavy chloroform solvent). From
integral values of a peak appeared around 0.18 Ppm  and
156 characterized as a methyl group bonded to Si of MPDES, a peak
appeared around 3.38 ppm and characterized as an end methoxy
group of PEGMA, and a peak appeared around 7.4 ppm and 8.3 ppm
and characterized as a benzene ring of MEONP, the composition
ratio of the polymer compound was calculated. The result was
20 shown in Table 1.
(Synthesis Example 3 of Polymer Compound)
Polyethylene glycol methylether methacrylate (also known as
methoxypolyethylene glycol methacrylate) (PEGMA,
number-average molecular weight Mn=about 475, available from

25  Aldrich), p-nitrophenyloxycarbonyl-polyethylene glycol methacrylate
(MEONP), and 3-methacryloxypropyldimethylethoxy silane (MPDES

26



reaction solution was dropped into diethylether, and the
precipitation was coll ected. The obtained pol yner conmpound was

measur ed W@ 20bkh&M3 (i n heavy chl orof orm sol vent). Frorpcf}ﬁgrzﬁ%ggsw

val ues of a peak appeared around 0.13 ppm and 15 characterized as a
nmet hyl group bonded to Si of MPDES, a peak appeared around 3.38 ppm
and characterized as an end nethoxy group of PEGVWA, and a peak
appeared around 7.4 ppmand 8.3 ppm and characterized as a benzene
ring of ME@KRilable feATGBIEIN 10at) @eot di y. s

cal cul ated. The result was 20 shovan igé'l%l%igoem%h {%\E}ﬁ?gggl S e%’r?r%rf%’B
of Pol ynmer s€oapouind)prephyet Ay @08 o8l a4C Ol igBI Ay | a t

(al so known as net hoxypol yet hyl ene gl ycol net hﬁpg{oﬁ%ﬁ(gm, The
nurber - avesegentohtionl af ewmibghhgMdbouwad?d.9avablab! 6.07 REE and
Al drich), a ni trophenyl oxycar bonyl - pol yet hyl ene gl ycol nethacrylate
(MEONP) , ahdBmmd{lhavespeckiveip iyl idiisairdplet Faxsthsimare, ONIES 0126 MO
2006/ 101798 PCT/ US2006/ 008877 available from GELEST, INC.) were

di ssol Ved #+% deoligisnbattyeontimile, (ATBAE tavgilebRr € faoMDNONRkoM PiyEe
solution in which the concentration of each ingredient was 0.90

mol /L, 0.08haBYrR! dnflutrs, nbkdl), waspablédety e thbaoBiedemixture
Furthernore, 0.002 mpl/L of 5 2,2-azobisisobutyronitrile (Al BN

avai | abl e $38HORakanPuERe Wememtel mibduger bekititt dwaswakiracdedntid 4 he
nmonomer mxxture sol utig&_ and t he nononmer m xture sol ution was

stirred umt9TOECRROHD GONBHOE wasuPbiRinads obftar nidut, Alteereddtatn whe
;?ﬁg;;)ﬁgr\é&%tdhugc%gguﬁﬂeg.g %{oulr'sSaQ 06u0r°8 Eiizg z?r?ca;gnona%a%r g.i?rgogglsnere, the

10 reaction solution was dropped into diethylether, and the
precipitation was collected. The obtained polymer compound was
measured with 1H-NMR (in heavy ethanol solvent). From integral
values of a peak appeared around 0.15 ppm and characterized as a
methyl group bonded to Si of MPDES, a peak appeared around 3.35

15 ppm and characterized as an end methoxy group of PEGMA, and a
peak appeared around 7.6 ppm and 8.4 ppm and characterized as a
benzene ring of MEONP, the composition ratio of the polymer
compound was calculated. The result was shown in Table 1.

(Synthesis Example 4 of Polymer Compound)

20 Polyethylene glycol methylether methacrylate (also known as
methoxypolyethylene glycol methacrylate) (PEGMA,
number-average molecular weight Mn=about 1100, available from
Aldrich), p-nitrophenyloxycarbonyl-polyethylene glycol methacrylate
(MEONP), and 3-methacryloxypropyldimethylethoxy silane (MPDES

25 available from GELEST, INC.) were dissolved in dehydrated ethanol,

80 as to prepare a monomer mixture solution in which the
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10 reaction solution was dropped into diethylether, and the
precipitation was coll ected. The obtai ned pol ymer conpound was

measur ed WhpdoohkhH3 (i n heavy ethanol solvent). Fromi ,r]ic%iﬂfs%owoossw
ize

val ues of a peak appeared around 0-15 ppm and char acter as a

met hyl group bonded to Si of MPDES, a peak appeared around 3.35 15
ppm and characterized as an end net hoxy group of PEGVA, and a peak
appeared around 7.6 ppm and 8.4 ppm and characterized as a benzene
ring of ME LHRESd 4410k 1:0.,0f e h 0, )
cal cul at ed%%eeﬂﬂgggul t ﬁsédgﬁg%?%%g%gbvglg19'%@%%5&%%}/?311&
Pol yner Co0moRmanclZD, Rek th hac

(al so known as net hoxyp%%%ﬁ]@?g%gj%lgygg&he%ﬁﬁg%rﬂg%ﬁgg%’ ?P%SUL
nunber - aveofigg, 2rakebisi 86bwiighitMr—aboug N1 . i |

Al drich), p- nitrophenyl oi?lcar bonyl - pol yet #}%?aelﬁéygei y%?}ﬁnefvgﬁg%rﬁugtee
(MEONP) , abitieBaival hbodystaxeqr Opdl)divies hyl@tdoxy id 2R noNRRESh 2t ure
avai l abl e from GELEST, INC.) were dissolved in dehydrated ethanol,

so as to ps@pdien,aamincher mindmiee woktitricorRolitivhi Gt Reirrdd VR a
2006/ 101798 PCT/ US2006/ 008877 concentrati on of each ingredi ent was
0. 45 nol / Lhoog2Benub/dolanibn G 025bmmindd. rAaspecthygl thd Rehbiisnowder -
Furthernore, 0.002 nol/L of 2,2-azobisisobutyronitrile (Al BN

avai | abl e e aiaRofPUre h@meritc 0 ‘Cndustam esgoht gay wemoagteds t aht:he
nmononer m xture 5 solution, and the nononer m xture solution was
stirred untgactipn haypdgbissousvaol vtioppedas int aidiethylfther, t hatd, the
reaction was .conducted for_1 hour at 60C in an argon gas atnosphere,
the reactPHFBRBREO W ARsodiesirbd Theoobiained sohener ardnpbrend was

10 measured with 1H-NMR (in heavy ethanol solvent). From integral
values of a peak appeared around 0.16 ppm and characterized as a
methyl group bonded to Si of MPDES, a peak appeared around 3.35
ppm and characterized as an end methoxy group of PEGMA, and a
peak appeared around 7.6 ppm and 8.4 ppm and characterized as a

15 benzene ring of MEONP, the composition ratio of the polymer

compound was calculated. The result was shown in Table 1.

Table 1
Synthesis | Synthesis | Synthesis | Synthesis
Example 1 | Example 2 | Example 3 | Example 4
Feed PEGMA(188) 90 0 0 0
Composition | PEGMA(300) 0 90 0 0
Ratio PEGMA(475) 0 0 90 0
(mol %) PEGMA(1100) 0 0 0 90
MEONP 5 5 5 5
MPDES 5 5 5 5
Composition | PEGMA(188) 92 0 0 0
Ratio PEGMA(300) 0 92 0 0
obtained PEGMA({475) 0 0 91 0
from PEGMA(1100) 0 0 0 92
TH-NMR MEQNP 3 3 4 3
(mol %) MPDES 5 5 5 5
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precipitation was collected. The obtained pol ynmer conpound was 10
measured with 1H- NVR (i n heavy ethanol solvent). Fromintegral

val ues of pgeared around 0.16 ppm and char aCte”P%ﬁ%s%&mf%ossw
nmet hyl grom)@%gﬁlggd to Si of MPDES, a peak appeared arou 3.35 ppm

and characterized as an end methoxy group of PEGVA, and a peak
appeared .around 7.6 ppmand 8.4 ppm and characterized as a 15 benzene
ring of MEONP, the conposition ratio of the polyner conpound was

cal cul ated. (Bxmp¥es t -wgs shown in Table 1. Table 1 Synthesis
Synthesis Synthesis Synthesis Exanple 1 Exanple 2 ..Exanple 3

B 168 ek
Rat 16 PEGVA 475) 00 80 0 (ol 95 ‘FECWAL1100) Db 0 ol hects 49 5

MPDES 5 5 a8 2Cogpi3iminn HEIMyebs3id? it OwaBagtesPaﬁ%l 0908 9¢2 0
O obtained PEGVA 475 0 0 91 0O from PEGVA 1100 O O 0 92 g—%gfg

MEONP 3 3 thegmgholefgrmPBES - tehpbrdiurds Wes2008 201Y 9% btained via
PCT/ US2006/ 008877 (Exanples 1 - 4) A saturated cyclic polyolefin
resin (VFRipEedperFngw Rabk)merization of  5-methyl-2-norbornene  and

hydrogenation the polymerized product, was formed into a slide
glass shape (dimension: 76mm X 26mm X 1 mm) via injection
molding, so that a solid phase substrate was made as a supporting
substrate. The surface of the substrate was oxidized by a plasma

10 process in an oxygen atmosphere. This solid substrate was dipped
mmto a 0.3 weight percent ethanol solution of each polymer compound
obtained by the synthesis examples 1 to 4, and heated and dried for
4 hours at 65°C, so that a layer containing a polymer compound
comprising an ethylenically unsaturated polymerizable monomer

15 having an alkylene glycol residue, an ethylenically unsaturated
polymerizable monomer having an active ester group and an
ethylenically wunsaturated polymerizable monomer having a
cross-linkable functional group was introduced on the surface of the
solid phase substrate.

20 (Comparative Example 1)

(Non-coated Substrate)

A saturated cyclic polyolefin resin (MFR (Melt Flow Rate)
was 21 g/10 min, hydrogenation ratioc was substantially 100 %,
thermal deformation temperature was 128 C ), obtained via

25 ring-opening polymerization of 5-methyl-2-norbornene and

hydrogenation the polymerized product, was formed into a slide
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was 21 g/ 10 mn, hydrogenation ratio was substantially 100 %
thermal deformation tenperature was 123 C ), obtained via 5

ring-openi j zation of 5-nethyl-2-norbornene an
hydr ogenat mﬂ{ah}éﬁgﬁ yneri zed product, was formed into ;l’CéE’(l{S&%ﬁG/O&f{Sg‘?‘SS
shape (dinmension: 76mm X 26nm X 1 nm) via injection nolding, so that
a solid phase substrate was made as a supporting substrate. The
surface of the substrate was oxidized by a plasnma 10 process in an

oxygen at npkersbapth(@igehsidns UPeiNAt X Wasmeh PREd; O%.t%p v%gogée\f@\ﬁigght

percent ethanol solution of each polymer conpound ai ne

synthesi s mcddpgssd that 4, sehd pleaéedudsekdsiwes Bhde? MUY Sufh 856G
so that a layer containing a polymer conpound conprising an

et hyl eni cathy swisdtratat edspokydiziidz ahl & MPREMEL %ﬁo&%gi @% an %ng,#éﬁne
gl ycol residue, an ethylenically unsaturated polynerizable non r
havi ng an aenpeehesi.er group and an ethylenically unsaturated

pol yneri zabl e nononer having a cross-1linkable functional group was
i ntroddced d¥omparaiiva®xahpiéi@) solid phase substrate. 20

(Conpar ati ve Exanple 1) Non- coat ed Substrate) A saturated cyclic
pol yol efi n rédiphydemro tSidnatate) was 21 g/ 10 min,
hydrogenation rati o was substantially 100 % thermal deformation
tenperature was‘12gterytedpyslisegolicdetidm resigr dPERRNGMedt VFlRk ZBdicdn
of 5-nmethyl - 2- por bPr nene and _hydrogenation the polynerized product,
was formed” F‘ﬁtg a8si( dBinp hwimoBenettel 298iPOThEIS20DE/008HTY 100 a%s

shape (di nﬁl%%in:?aq: Z?fé‘%‘méﬁgﬂm tén%pénrgtu\éiaa vlvgjs eclt.?.iBODC ), obtained via
10 ring-opening polymerization of S5-methyl-2-norbornene and
hydrogenation the polymerized product, was formed into a slide
glass shape (dimension: 76mm X 26mm X 1 mm) via injection
molding, so that a solid phase substrate was made. The surface of
the substrate was oxidized by a plasma process in an oxygen
15 atmosphere. This solid substrate was dipped into a 2 volume
percent ethanol solution of 3-aminopropylmethoxy silane. After
that, the substrate was washed by pure water, and heated for 2
hours at 45°C so as to introduce amino group. Furthermore, the
substrate was dipped into 1 volume percent agueous solution of
20 glutaraldehyde, and then washed by pure water, so that aldehyde
group was introduced.
(Comparative Example 3)

An amine-reactive slide glass substrate was made according
to FBxample X in Japanese Patent Application Kohyo (Laid-Open

25 under national phase of PCT Application) No. 2004-5313890.

As for substrates obtained in Examples 1 to 4 and
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nol ding, so that a solid phase substrate was nmade. The surface of
t he substrate was oxidized by a plasma process in an oxygen

at nospher ewéf&gﬁmﬁati ve Exanple 2) (Al dehyde-coated %g@b@siﬁ

saturated cyclic polyolefin resin (MFR (Melt Flow Rate)

mn, hydrogenation ratio was substantially 100 % thernal _
deformation tenperature was 123 C ), obtained via 10 ring-opening
pol yneri zati on of 5-nethyl-2-norbornene and hydrogenation the

pol yror 2 Ggtdiithve MR 1L Oceslh® o BLag S AR (EHTERS] ¥

iv
76mm X 26nm X 1 nm) via infection i ng,

substrate ¥Rsesiedas HeysHI{BAMD Lep NN AU, 298, il iS00 Y, 8

pl asma process in an oxygen 15 atnosphere.

di pped i ntevalihted iren 3R%EAN L IES AR SQLAITLEM Of tigen was not
3- g?n nopr opyl met hoxy si I%ﬁe. After that, thelggttﬁ)stﬁrsat&%1 s vvas%erhmby

pure wat eradded. heated for 2 hours at 45C so as to introduce am no
group. Furthernore, the substrate was dipped into 1 volune percent
aqueousd sol uifixgerdfed® Bl ut ar al dehyde, and t hen washed by pure water,
so that aldehyde group was introduced. (Conparative Exanple 3) An
am ne-react iR’/JEDO@ISBdle(lﬁilmmxsuf)i’trimiaey\m&ﬁadga) according to Exanple X
in Japanese Patent Application Kohyo (Laid-Open 25 under national
phase of PCT AppFéxiat # osgndivicl2006t1581308s Admdiatte UDST f1ad @ubabiaicred
in Exanples 1.to_ 4 and 30 WD 2006/ 101798 PCT/ US2006/ 008877
obtained in Exdmples and Comparative Examples. In detail, firstly,
anti-mouse IgG2a as primary antibody controlled at 3.3 & mol/L
10 with carbonic acid buffer (pH=9.5, available from Wako Pure
Chemical Industries, Ltd.) was spotted on each substrate by an
automatic spotter. After that, each substrate was left at rest for 24
hours in a room temperature environment, so that the primary
antibody was fixed.
15 Process 2 (Adsorption Preventing Treatment)
After that, each substrate according to Examples 1 to 4 was
dipped into an agueous solution (pH=9.5) of 0.1 mol/L, ethanol amine
(available from Wako Pure Chemical Industries, Ltd., ultrapure
grade) and 0.1 mol/L tris buffers (available from SIGMA) for 1 hour,
20 so that the residual active ester part was deactivated. On the
other hand, one substrate according to Comparative Example 1 was
subjected to the adsorption preventing treatment by dipping it into
a quadruple dilution of a commercially available anti-adsorption
agent, "block ace" (available from Dainippon Pharma Co., Ltd.), for

25 2 hours, in which PBS buffer (available from Nissui Pharma Co.,

Ltd.: a buffer obtained by dissolving 9.6g of Dulbecco PBS (-) for
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Conparative. Exanple 3, the follow ng experinent was repeated 5
times so as to evaluate the reproducibility. The reproducibility was

eval uated | where a nouse | g&a as antigen wa 200
5 (Experi nelv(r;l?%lo)@x‘%?gs?ess 1 (Fixation of Primary Anti body &ﬁ%x? a

sandwi ch nmet hod was conducted on the substrates obtained in Exanples
and Conparative Exanples. In detail, firstly, anti-nmouse |g&a as
primary anti body controlled at 3.3 Unol/L 10 with carbonic acid

buf fer ( pHe@iriy aib Al Gnté o1 VKD uRW' §atEPT) £21y ddid %%Zﬂégfditlﬁég?.)

was spotted on each substrate by an autonmatic spo

each substAabehuds shbbiradl rasbrifis 260 TYHPakDtide’ 0 perat Yre
3

environnent, so that the primary antibody was f1 xed. r'Ocess

(Adsor pt i oprdiraadnt withohiteatHeenh il s teén t hbve 88l SURSILAS.  The
according to Exanples 1 to 4 was dipped into an aqueous sol ution

(pH=9. 5) ofultstrabelactondingnial Camm peratioy Htabbee o @RGP Eto the
Chem cal Industries, Ltd., ultrapure grade) and 0.1 nol/L tris

buffer$ (aavdsdration fprameRitGh) tratmbrtoby, difphes tHaintde Qs d4ale
active ester part was deactivated. On the other hand, one substrate
accor di ng didutempef dhe e rEanmiadlyl awaslabde e t-atk drg tidie agda oy MloeR
preventing treatnent by dipping it into a quadruple dil uEl on of a
comer ci al34¢"aladidibdle frem - RdsvipporoRPhaageat Cos bLotk, dee'2 havas) abl
from Dai ni ppon Pharnma Co., Ltd.), for 25 2 hours, in which PBS buffer
(avai |l abl ewﬁ?fm%%ff@héﬁ‘fﬁél e from dVissaidRiidenaocBbailel: hybuffer

di'ssol vi n%b%'a? od fbyDggsps%(igionng%g( )offlglrxlbe?::%:o PBS (-) for culturing tissue
10 into 1L of pure water) was used as the diluent.
Process 3 (Antigen-Antibody Reaction 1)

After that, a FBS (Fetal Bovine Serum) solution was
prepared by diluting to 10 % with PBS buffer (available from Nissui
Pharma Co., Ltd.: a buffer obtained by dissolving 9.6g of Dulbecco

15 PBS (-) for culturing tissue into 1L of pure water). Into this
solution, the mouse IgG2a as antigen was added, so that 20 nmol/L
solution was prepared. This solution was diluted with 10 % FBS
solution, which was diluted with PBS buffer {available from Nissui
Pharma Co., Ltd.: a buffer obtained by dissolving 9.6g of Dulbecco

20 PBS () for culturing tissue into 1 L solvent), so that 1 time diluted,
2 times diluted, 3 times diluted and 4 times diluted solutions were
prepared. Antigen-antibody reactions were conducted by bringing
these diluted solutions, as well as 10 % FBS solution containing no
[gG2a, into contact with each substrate for 2 hours at 37°C. After

25 the antigen-antibody reactions, the substrates were washed, for 5

minutes at a room temperature, with 1XSSC buffer (obtained by
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WO 2006/ 101798 PCT/ US2006/ 008877 culturing tissue into 1L of pure
water) was used as the diluent. Another substrate according to

Conpar ati v was prepared without the adsorpti Y g
treatment. E'}si)(tgsgtlrat e according to Conparative Exanplfy}/[%rzgnﬁﬁ%w

subjected to the 5 adsorption preventing treatnment by dipping it into
a quadruple dil uti on of the commercially avail able anti-adsorption
agent, "block ace" (available from Daini ppon Pharma Co., Ltd.), for

2 hour s, | diluehie s RBS0 kg desy (ﬁ"éﬂalb‘}@lf?oﬁf ZW% Wp 2 SC?SIC.I) die

Ltd.: a buffer obtained by dissolving 9 ecco

cul tur| ng Wwhsshie. 50wt nbin-dnipus € esln@a
Process 3 (Antigen-Anti body ReaI%:ltl on f\%)@E%% efrP‘? o ﬁ’o z%g&?&ﬂ é lf%]m

Bovi ne Ser Rorhe @iignoatitask. R)epas eddey. di | uting to 10 %wth PBS
buffer (available from N ssui Pharma Co., Ltd.: a buffer obtained by

di ssol ving Phapest DlAhtigen-AntPBIy(Rpabfibne) turing tissue into 1L
of pure water). Into this solution, the nouse |g&a as antigen was

added, ®o that betanuﬁrmb_hlrg)lhjbtﬂﬂlﬁﬂ@ﬁeﬂrmwﬁ@uslmgﬁ}ﬁz?'a%téé}ﬁ'}n\@%
di | uted with 10 % FBS solution, which was diluted wth PBS buffer
(avai | abl eam’ﬁflbﬁdm wasi adPhdrta RBE , buffer (azablablerfrobt alied; Bharma
di ssol vi ng_9. of Dul becco 20 PBS( ) for culturing tissue into 1 L
sol vent), S®- t b 12 hufferdobbaiotd by diswedvidig 0t ofDullbmsodPBE ¢4
and 4 tinmes diluted solutions were prepared. Antigen-antibody
reactions Wér éutfdﬁémét B sy bntchgﬂngof tthese watad edsos dlhati @0S nnasl/L
well as 10 % EBS solution containing no |g&a, into contact with
each substPAPEORIES PERRAres: 3ratigaprantiksdyhee ahidmemerantinotyed

reactl q%substra e washed, for 5 mnutes at a room
t enper turbey LRRINE e %ﬁ}sﬁggte( 3B ¢upagy with this solution for 2

hours at 87°C. After antigen-antibody reaction, the substrates
were washed, for 5 minutes at a room temperature, with 1X8SC
buffer (obtained by diluting SSC20 X buffer available from Zymed
Laboratories, Inc.) to which 0.05 wt % non-ionic surfactant, "Tween

15 20" (available from Roche Diagnostics K.K.) was added.

Process 5 (Labeling)

At the last, Cy5-labeled streptavidin was added to PBS buffer
(available from Nissui Pharma Co., Ltd.: a buffer obtained by
dissolving 9.6g of Dulbecco PBS (-) for culturing tissue into 1L of
20 pure water), so that 20 nmol/L: solution was prepared. Reactions
were conducted by bringing each substl;ate into contact with this
solution for 30 minutes at 37°C. After that, each substrate was
washed , for 5 minutes at a room temperature, with 1XSSC buffer
(obtained by diluting SSC20 X buffer available from Zymed
25 Laboratories, Inc.) to which 0.05 wt % non-ionic surfactant, "Tween

20" (available from Roche Diagnostics K.K.) was added, so that
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32 WD 2006/ 101798 PCT/ US2006/ 008877 dil uting SSC20Xbuffer avail abl e
from Zymed Laboratories, Inc.) to which 0.05 wt % non-ionic

surfactant 4 " (avail able from Roche D agnosti
added. Pr oc%%sé@%(}l%ti gen- Anti body Reaction 2) 5 After vvaé‘ﬁfgr%%mm%

bi oti n-1abel ed anti-nobuse 1 g&a as secondary antibody was added to
PBS buffer (available from N ssui Pharma Co., Ltd.: a buffer
obt ai ned by dissolving 9.6g of Dul becco PBS (-) for culturing tissue

into 1L of oK §uhetelid - ws9 15Phafg20 nnol /L sol ution was prepared.
Anti gen- antibody reactions were conducted 10 by bringi ng each

substrate into ooRiehcatitt Brddiest SR 4ir@m ! wis Bééﬁ%%ct%%iogg té&%ﬁres

antigen-anti body reaction, the substrates were wa m-nu

at a room seFFIRRes,Urd Mdth dack Ssifor RuEASI {ﬂ%%iiﬁ?vaghét“OL%: ch

SSC20 X buffer available from Zynmed Laboratories, ‘Inc.

0.05 wt % badkdonindl Salhackant evali@esd. 1TROrebakidratle Hdp@rbRRle
Di agnostics K K. ) was added. Process 5 (Labeling) At the |ast,

Cy5- 1 altel edalster eisavheiva ndadder] fie PESuBUGS €he (Mtakiloal GnteREty
Ni ssui Pharma Co., Ltd.: a buffer obtained by dissolving 9.6g of

Dul becco PBHue- Wafsoshowint iniTghld Ssuad nhe ddswlt R0tRur@pratacibilisp
that 20 nnol /L solution was prepared. Reactions were conducted by

bringi ng etxsh wabshowtein Aablednt act with this solution for 30

m nutes at 37C. After that, each substrate was washed , for 5

m nutes at a rodradlenpeasnxamenti athtiie X186 dreiftenmduotit ahnBeamyples
di luting SSC20 X buffer available from Zyned 25 Laboratories, Inc.)
to which 020% Gomparative dhxamples sasaennductadehy means of a microarray

10  scanner, "ScanArray" (available from Packard BioChip Technologies).
As for measurement conditions, the laser power was 90 %, the PMT
sensitivity was 50 %, the excitation wavelength was 649 nm, the
measurement wavelength was 670 nm and the resolution was 50 u
m.

15 By comparing Examples 1 to 4 with Comparative Example 1
(without block ace treatment), it was observed that background
values were reduced in the biochip substrates according to the
present invention.

Also, by comparing Examples 1 to 4 with Comparative

20 Example 2, it was understood that the biochip substrates according
to the present 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 anti-adsorption agent.

25 By comparing Examples 1 to 4 with Comparative Example 3,

it was understood that the biochip substrates according to the
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20" (avail able from Roche Diagnostics K K') was added, so that 33 WO
2006/ 101798 PCT/ US2006/ 008877 each substrate was | abel ed.

Fl uorescen%&g@g@&gﬁeasurerrent was conduct ed about each ‘%E‘E?%tm{r? F”%g’

so that eac ignal intensity val ue and each backgpr

were evaluated. The result of the background 5 value was shown in
Table 2, the result of the spot signal intensity value was shown in
Table 3, and the result of the reproducibility test was shown in

o &, TMBATEOAEIEO 0, LY R W s iR 0
ooner, SIS ket oy AR BLOET RIS e
o b AR, I G IS ST ALY, o
> corher! BO0ESTI 1 ol USRS EAAIE by L

reduceds i NhhRelPiadGRrBs StePEhE B3 h AT GRG0 \%E%kﬁxdég%?f Q: /Rressat

i nvention. Also, by conparing Exanples 1 to arati

Exanpl e 2, inde¥asn UNdelsst ofd whatuh e <obog hip, s usst rtﬁ{n%éifﬁs?%%@s

to the present invention have the |ower background va
hi gher si gnedoridih @i the yaledest inRe@OTMAHSANENE 1BwRrCEIR A N eflsity
y

conventional aldehyde substrate was treated with a conmercia
avai | abl e wuahie afisios priovarggemibody spotted part without any antigen. It
means that the primary antibody is fixed on the substrate in a
10  condition that the antibody function thereof is active. Also, it was

understood that the biochip substrates according to the present

invention exhibit the excellent reproducibility.

Table 2

15 Background Value

Block Ace Treatment | Background Value

Example 1 723
Example 2 837
Example 3 814
Example 4 459
Comparative Treated 5,610
Example 1 Not treated 22,406
Comparative Treated 3,025
Hxample 2
Comparative 1200
Bxample 3
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25 By conparing Exanmples 1 to 4 with Conparative Exanple 3, it was
understood that the biochip substrates according to the 34 WO

2006/ 101798y HeobsAa36406/ 008877 present invention have t hg1@Weds008877
background val ues than that of the substrate according to Japanese
Pat ent Application Kohyo (Laid-Open under national phase of PCT
Application) No. 2004-531390. It nmeans that nonspecific protein
contained in serum5 hardly adheres to the biochip substrates

accordi ng tgpidhe present invention. Also, it was understood that the
bi ochi p substrates according to the present invention have the | ower

signal int enSi%rYal ﬁ@lffg,fvahﬁa prinmary antibody spotted part w thout
-] that the pri

+ary antibody is fixed on the

any antige
su%st ratg in a 10 condi Bleekt hdcethe anti bodyDiluhion Bactdrer eof is
active. Also, it was yHdeatnent tlhatlthe bidchijp Subsitrat es| Without
according|{to the presept inventiqgn exhibit thejexcelllent Antigen
reprkoduci ;Elxiahyp}eTgbl el 2 15 Backgr(yg)glgycllllgesﬁ,ooj(gﬁge 4,028t [Ter’fp
Backgr oun amle 1 /dd i3 iz T
|l e 4g459 E@hgﬁetgée Tfreated—56 ?r%g% %2‘@31 'L_gfg 3 %égﬁLL ‘_)g%@a
Conpar at i tet—3,-D25—Ex Bearpt &2 2,001 | 7,0 ? 4
xample 27,022 | 13,901 | 8,999 | 6,901 501
Comparative Treated 15049 | 13049 | 10494 | 9122 | 8720
Example 1 Not treated ND ND ND ND ND
Comparative Treated 16,901 | 110,01 | 6,914 | 4,502 | 3,025
Example 2
Comparative 14,025 | 8,002 | 4585 | 3046 2901
Example 3
ND means "not detectable".
5 Table 4
Reproducibility (without antigen)
1st 9nd 3rd 4th Fth
Example 1 Background | 723 748 825 650 722
Value
Signal 901 882 910 820 842
Intensity
Value
Example 2 Background | 8837 805 750 892 853
Value
Signal 889 841 849 923 904
Intensity
Value
Example 3 Background | 814 890 614 833 854
Value
Signal 814 923 702 850 994
Intensity
Value
Example 4 Background | 459 502 403 555 433
Value
Signal 501 552 502 639 488
Intensity
Value
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Conparative 1200 Examle 3 35 WD 2006/ 101798 PCTI US2006/ 008877

Table 3 Signal Intensity Value Block Ace Dil utlog gggtgr Treatnent 1
2 34 Wth igen Exanple 1 28,001 13,505 7, , 1008877
Exanpl e 2 %%60(9@9%%901 8,401 6,201 889 Exanple 3 29,30"%%.@4,3%11.’ |
7,001 5,809 814 Exanple 4 27,022 13,901 8,999 6,901 501 Conparative

Treated 15049 13049 10494 9122 8720 Exanple 1 Not treated ND ND ND
ND ND Copparative Treated 16 901 110 01 6,914 4,502 3,025 Exanple 2

Conpar at i y Eorpuzeive (Hackgesusd4s 12001 | R0fspl e 1D meyew "nas74
det ect abl eExantplradl e | ¥aRepr oducilbi | ity |(wi thodt antigen) 1st| 2nd 3r|/d
4th 5th Exanple 1 Ba:sggmlnd 723 749818745 4439 22909l U pisonalg 2%
882 910 8p0 842 I ntengshishsity
Value

As for the substrate of Example 4 and the substrate of
Comparative Example 3, the following experiments 2 to 6 were
conducted for further evaluations.

5 (Experiment 2)
Process 1 (Fixation of Aptamer)

Next, onto the substrates obtained in Example 4 and
Comparative Example 3, various aptamer solutions each prepared so
as to be 10 u mol/L solution with 0.1 M phosphate buffer (pH=9.5,

10  available from Wako Pure Chemical Industries, Ltd.) were spotted
on the same substrate. Aptamers for detecting endostatin, bFGF,
and VEGF were used. After that, the substrates were left at rest
for 1 hour at 65°C, so that each aptamer was fixed.

Process 2 (Adsorption Prevention Treatment)

15 After that, the substrates were dipped into an aqueous
solution (pH=9.5) of 0.1 mol/L ethanol amine (available from Wako
Pure Chemical Industries, Ltd., ultrapure grade) and 0.1 mol/L tris
buffers ("T5912" available from SIGMA) for 1 hour, so that the
residual active ester part was deactivated.

20 Process 3 (Reaction of Aptamer with Protein)

After that, endostatin ("SP5230CP" available from Acris
Antibody GmgH) solution was prepared by diluting it to 1 x g/ml,
with an aqueous solution of 40 mM HEPES buffer ("GB60" available
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Val ue Exanple 2 Background 837 805 750 892 853 Val ue Signal 889 841
849 923 904 Intensity Value Exanple 3 Background 814 890 614 833

854 Val ue i 4 923 702 850 994 Intensity Val ue }Eéglgg% 68877
Backgroundwﬂ'?tlggﬂ@g%1§ 03 555 433 Value Signal 501 552 50 ng@
Intensity Value 36 WD 2006/ 101798 PCT/ US2006/ 008877 Conparati ve

Background 1200 2003 1039 2599 1874 Exanple 3 Value Signal 2901 4432
29 11 5045 6494 Intensity Value As for the substrate of Exanple 4

S e 0l YRR PO ISP 55 SO gtorce
(Experimens M potassium chloride, 1mM magnesium chloride and 1mM
calcium chloride. This solution was brought into contact with the
substrates for 2 hours at 37°C, so that the reaction between aptamer
5 and protein was conducted. After the reaction, the substrates were
washed with an agueous solution of 40 mM HEPES buffer (pH=7.5),
111 mM sodium chloride, 5 mM potassium chloride, 1mM
magnesium chloride, 1 mM ecalcium chloride and 0.1% sodium
dodecyl sulfate, for 30 minutes at 37°C.
10 Process 4 {Staining Process)
After washing, the substrates were brought into reaction
with a solution prepared by containing 3mg/ml NHS-ALEXA 647
(available from Molecular Probe) in 0.1M carbonic acid buffer
(pH=9.0) solution, for 30 minutes at a room temperature. After the
15 reaction, the substrates were washed with SSPE buffer ("S1027"
available from SIGMA, pH=7.5) containing 0.1 % sodium dodecyl
sulfate, for 5 minutes at a room temperature.
(Experiment 3)
An experiment the same as Experiment 2 was conducted
20  except that FGF basic ("PA055X" available from Acris Antibody
GmbH) was used instead of endostatin used in Process 3 of
Experiment 2.
(Experiment 4)
An experiment the same as Experiment 2 was conducted
25 except that VEGF ("293-VE-010" available from R&D System Inc.)

was used instead of endostatin used in Process 3 of Experiment 2.
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Process 1 (Fixation of Aptanmer) Next, onto the substrates obtained in
Exanple 4 and Conparative Exanple 3, various aptamer solutions each

prepared SQuo vekis7 10,u nol /L solution with 0.1 M ph r
(pH=9. 5, 10 aval /fuglb?&g from Wako Pure Chemi cal Industries, .EI‘SGR\%](@

spotted on the same substrate. Aptaners for detecting endostatin,
bFGF, and VEGF were used. After that, the substrates were left at
rest for 1 hour at 65C, so that each aptaner was fixed. Process 2
(Adsor pti on (eyvenihic Jreatnent) 15 After that, the substrates were
di pped into an aqueous solution (pH=9.5) of 0.1 nol/L ethanol am ne

(avail abl e from AWkexp&rineethesheC gl mdusS tEkpErinkdsh .2 UvhE B Bucted
grade) and 0.1 nol/L tris buffers ("T5912" available from SI GVA) for
1 hour, soext¢eqit tihet fashdnalseaati vABestyple HA203v@sigteactdivaied fraa
Process 3 (Reaction of Aptamer with Protein) After that, endostatin
(" SP5230CPYagninnab| Bharom Abr.j sLitdnt sdodiorGnifithted| ti i 0% Wass used
prepared by diluting it to 1 u g/nmL wth an aqueous solution of 40
mM HEPES biistead(ofBetystatial selbition e NIn2PAMek8 1Y 88 Experiment 2.

PCT/ US2006/ 008877 . from DQJI NDO LABORATORI ES, pH=7.5), 111 nmM sodi um
chl ori de, Eﬁmq#é@@%i@m chloride, 1nmM magnesi um chloride and 1nmM
calciumchloride, This solution was brought into contact wth the
substrates for AWopFReEmeIriCtheosama ashdrpemiant Petwmesncapterted 5

and protein was cggdu ted. After the reactign, the substrates were
washed wi t ¥R adh8buS wortt SeFLB 4B HWPPERERIBIA S @yeilatdy, fram1

MM sodi um G OF A% PhdROLAS ST S AL 9S: M 4 1o 10% and VEGE
10 ("293-VE-010" available from R&D System Inc.) diluted to 10 1z g/mL
were used as a single solution, instead of endostatin solution used

in Process 3 of Experiment 2.

Fluorescent amount measurement was conducted for each
Experiment, so that the spot signal intensity value and the

15 background value were evaluated.

Each measurement of the fluorescent amount was conducted
by means of a microarray scanner, "ScanArray" (available from
Packard BioChip Technologies). As for measurement conditions,
the laser power was 90 %, the PMT sensitivity was 50 %, the

20 excitation wavelength was 649 nm, the measurement wavelength
was 670 nm and the resolution was 50 p m.

The evaluation result of Experiments 2 to 6 using the
substrate of Example 4 was shown in Table 5, and the evaluation
result of Experiments 2 to 6 using the substrate of Comparative

26 Example 3 was shown in Table 6.

As for the substrate of Example 4, a specific signal of protein
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N b}

magnesi um chl oride, 1 nmM cal cium chloride and 0.1% sodi um dodecyl
sulfate, for 30 mnutes at 37C. 10 Process 4 (Staining Process) After
washi ng, the substrates were brought into reaction wth a solution
prepared by contai ning 3ng/ nL NHS- ALEXA 647 (available from

Mol ecul ar Probe) in O 1M carbonic acid buffer (pH=9.0) solution, for
30 mnutes at a roomtenperature. After the 15 reaction, the

SubSLYal e ML WASHA S (SR, ALY Shac (GPIBRT sxtmd b ffcomto 4.

SI GVA, pH;%. contai ni ng % sodi um dodecyl sulfate, for 5

m nutes a a ) ri LN h
e per [ RAENeTMERR ShUEE pideeB SRR Al RS R e A0%

avai | abl ebfaaggg@\gﬁhsv [RaToTe |V rﬁgﬁgrlf‘aa(i‘?{%ﬁ used instead of endostatin

used in Proce of peri ment Experinment 4) An experinent the

same as Experi ”% Ef@sry\seﬁg m&?ﬁ%ﬁ@@%f 0R9eeRtivieh Wx AMEEe (4, 288 h\radl @

available from was used i nstead of endostatin used

in Pr Oé:esng’%l){H%EéB%ﬁnEHH ﬁx?ﬁ%ﬁﬂn&%%&%a%&%{ Pe200960888v¥dlues

(Experi nen experi nen e 'same as Experinment 2 was conducted

except thaiergggfgh SE"EL A hoRe, 6 RP319 iPCxpupihahle 51 &8 6 Dalthionan

Pharma Co.’, sol uted to 10% was used 5 instead of
g;}dost at| Phgoéi"érniaqnvﬁf@éjs I ReFE OFRIS 3n9f cBERET bfMBNididg VIEREEM A8 Mot
detected as a signal. As this reason, it is considered that the signal
was high because the aptamer recognizes not only the specific
10 protein but also other protein nonspecifically. Furthermore, since

the serum was used, the protein was adsorbed to the substrate, so

that the background values become high.

Table &
15 Result of Experiments 2-6 using Substrate of Example 4
Signal of | Signal of | Signal  of | Backgroun
endostatin | bFGF VEGF d Value
aptamer aptamer aptamer
Experiment 2 10450 103 84 78
Experiment 3 85 9740 78 75
Experiment 4 90 89 5022 74
Experiment 5 5340 1024 482 82
Experiment 6 5420 1003 4984 3
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An experinent the sane as Experinent 2 was conducted except that
human serum AB type ("29319-49" avail able from Dainippon Pharma Co.,
Ltd.) sol utj@Boedithidbed to 10% and VEGE 10 ("293- VE- 010" gpiaidafloBss77
fromR& Systemlnc.) diluted to 10 g g/nL were used as a si ng(e
solution, instead of endostatin solution used in Process 3 of
Experinment 2. Fluorescent anount neasurenent was conducted for each
Experinent, so that the spot signal intensity value and the 15
backgr oundTablaié were eval uated. Each neasurenent of the fluorescent
anount was conducted by neans of a microarray scanner, "ScanArray"
(avail abl e fResultPackaEdpBriatihs T2Ehnabiog eShibsf Ol o fMTEOSMpETE v e
conditions, the |aser power was 90 % the PMI sensitivity was 50 %
the 20 excExample Savel ength was 649 nm the neasurement wavel ength

was 670 nmrand the Tesotirgttonwas 50 v m—Fheevalugtion-resuylt of
Experinments 2 to 6 usi nglgf1 nal 5 ok f%%a%f olasigaal wef |[Frrkeronn
Table 5, and the eval uaf £84°5t&n) ¢ Experi 18fB6® to 4 di¥ahee t he
substr at el-of (“n.!‘n'r)nr at.i \/papﬁgnE%‘anpl @pg%‘ shc\mptame'li‘abl g 6. As for
t he subst [ BEpesmenbdpl ¢ 4.115%eci fic 58Tnal |of pe@sei n | 39 gEact eq
with the [Expdriaptat8r was dsserved i nofFgperifentss@ito 4. Taps
Experi men| Egpegiagén prot ¢i n I7ysser un wagglet ected, sapd Thy Tovg,q
backgr oundgyak pigse MEEE Al rlt@@ed. AS {9l 4 e Tsulbst di‘c L'I‘f 1024
Conpar at i VR EXalpl &, &, &ttt a5 e prereH Fxed

rrp EX |P1yéﬁt §1 i PN A m%;\'ejr_éph| u‘—%r‘#\ E Inpr |1M4f g P

apt amer re detecte ackgrothd—values
to 4. In experinents 5 and 6, although

9
a
™
u
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the signal values were high, any effect of adding VEG- was not
detected as a signal. As this reason, it is considered that the

si gnal  wasydhapesause the aptamer recogni zes not onl Ypddgs8RR84sH C
10 protein but also other protein nonspecifically. Furthernore, since
the serumwas used, the protein was adsorbed to the substrate, so
that the background val ues become high. Table 5 15 Result of
Experinents 2-6 using Substrate of Exanple 4 Signal of Signal of
Signal of Backgroun endostatin bFGEDNAEMISd Val ue aptaner aptamer
aptamer Ex erinent 2 10450 103 84 78 Experinent 3 85 9740 78 75
Experinment 4 90 89 5022 74 Experinment 5 53401024 482 82 Ex erinent
6 5420 1003 4984 8 40 WD 2006/101798 PCTI US2006/ 008877 Table 6
Result of Experifrerpdyd usomgpoSmist fat ebddmedigmdr ahby e obEx ey eb?
Signal of Signal of Signal of Backgroun endostatin bFG-F VEGF d Val ue

apt amer apfeP@lymgriging Erper iethyleRicdl576 687a60:1863 folperdriitle3
594 979{? 51%:&)n90(§er a e}rllaxrrrielygt efn 791“11%:31'?88;11(3 5g81§r?:018 4r(3asidue, an ethylenically
unsaturated polymerizable monomer (b) having a functional group
for fixing a biologically active substance and an ethylenically
unsaturated polymerizable monomer (¢) having a cross-linkable
functional group.
10
2. A polymer compound for biomedical wuse obtained by
copolymerizing an ethylenically unsaturated polymerizable
monomer (a) having an alkylene glycol residue, an ethylenically
unsaturated polymerizable monomer (b) having a functional group
15 for fixing a biologically active substance, an ethylenically
unsaturated polymerizable monomer {(c) having a cross-linkable

functional group and an ethylenically unsaturated polymerizable

monomer (d) having an alkyl group.

20 8. The polymer compound for biomedical use according to claim
1 or 2, wherein the ethylenically unsaturated polymerizable
monomer (a) having an alkylene glycol residue is a monomer
represented by the following general formula [1],

Formula [1]

26
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Experiment 5 16843 13854 11538 1024 Experinment 6 15923 12784 12424
1114 41 WD 2006/ 101798 PCT/ US2006/ 008877 CLAIMS 1. A pol yner
conpound f gfig Bjppamdéscal use obtained by copol yneri zi ng @ %us2006/008877
et hyl eni cal ly unsaturated pol ynerizable 5 nononmer (a) having an

al kyl ene glycol residue, an ethylenically unsaturated polynerizable
mononer (b) having a functional group for fixing a biologically
active substance and an ethylenically wunsaturated polynerizable
nmononer (c¢) having a cross-linkable functional group. 10 2. A

pol ymer conpound for bjiomedi cal use obtained by copolynerizing an
et hyl eni cal |y unsaturated pol yneri zable nononer (a) having an

al kyl ene gl ycol resi et yflzeni cal |y unsaturated pol ynerizabl e
nmononer (b) having a furgtio group 15 for fixing a biologically
active substance, an ethylenically unsaturated pol ynerizable nononer
(c) having a cross-linkable functional group and an ethylenically
unsat urated. poly i zabl e mononer (d) having an al kyl group. 20 3.
The pol ynePeaabdEW1S 8r hpdenaem @mmmaa@@@ﬁml ggoup, RZaisra hydnogen
wherein the ethyLenicai%¥ unsatu&gted polxnerizable mononer (a)
having an &8N 8hedyl PLEYL rdergudaving dpremdP cadmmsatomesf B ishan
follomﬁgg gﬁ%ﬁral fornul a [,1],, For mul a

CLIERER B colbon atomei p is an i
ene glycol residue having 1 to 10 caxbon atoms; p is an integer
from 1 to 100; in a case that p is an integer no less than 2, the

repeated X may be the same or may be different.

4. The polymer compound for biomedical use according to claim
10 1 or 2, wherein the ethylenically unsaturated polymerizable
monomer (a) having an  alkylene glycol residue is
methoxypolyethylene glycol acrylate or methoxypolyethylene glycol

methacrylate.

15 5. The polymer compound for biomedical use according to claim
4, wherein an average repeating number of the ethylene glycol
residue of the methoxypolyethylene glycol acrylate and/or

methoxypolyethylene glycol methacrylate is 8 to 100.

20 6. The polymer compound for biomedical use according to any
one of claims 1 to 5, wherein the functional group of the
ethylenically unsaturated polymerizable monomer (b) having a
functional group for fixing a biologically active substance is at least

one functional group selected from an aldehyde group, an active
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42 WD 2006/ 101798 PCTI US2006/ 008877 Ri o\ (X)P Rz wherein R is a
hydrogen atomor a nmethyl group, R2 is a hydrogen atomor an al kyl

group havi jgh doob/f126% carbon atons; X is an 5 al kyl ene glomaihodsRsissue
having 1 to 10 carbon atonms; p is an integer from1l to 100; 1n a case

that p is an integer no less than 2, the repeated X may be the sane
or may be different. 4. The pol yner conpound for bionedical use
according to claim 10 1 or 2, wherein the ethylenically unsaturated

pol yrer i zadter, ARAYERY gﬁﬁumaa/wmla@uﬂbhylﬁeﬁp%ﬂ&% figSi due is

met hoxypol yet hyl ene gl ycol acryl ate or nethoxypol yet %yl ene gl ycol

met hacrylate. 15 5. The pol ymer conpound for bionedi cal use according
to claim 4, wherein an average repeating nunber of the ethyl ene

gl ycol re%i due We thdymetrhexypoliyet iy} diem@ldyeol u@@rgéo@&ai@%qfooany
met hoxypol yet hyl ene gl ycol nethacrylate is 3 to 100. 20 6. The

pol yner covipounll thaink ohedocdl, weleemdnoridiengpifhylamealBneuntanlaites 1
to 5, wherein the functional group of the ethylenically unsaturated
pol ynersi zaiply meneakle yndaer nd) ahatingti Gnattignaliproap féxifhgng a

bi ol ogical | y_active substance is at |east one functional group

sel ect ed fl?l@ﬂﬁ%‘ﬁaHWdéﬁWé githetancanisnat menomsr \Wa dn@6Ah0a¢b8e ester
PCT/ US2006/ 008877 ester, an epoxy group, a vinyl sulfone group and
biotin. 7.repResppiathby demsdlatiinzogemewatdgromlau®d, according to any

Formula [2]

0 W

17

‘10
wherein R3 is a hydrogen atom or a methyl group, Y is an alkyl
group or an alkylene glycol residue having 1 to 10 carbon atoms; W
is an active ester group; q is an integer from 1 to 20; in a case that q
is an integer no less than 2 and no more than 20, the repeated ¥

15 may be the same or may be different.

8. The polymer compound for biomedical use according to claim
6 or 7, wherein the active ester is p-nitrophenyl ester or
N-hydroxysuccinimide ester.

20
9. The polymer compound for biomedical use according to any
one of claims 1 to 8, wherein the cross-linkable functional group of

the ethylenically unsaturated polymerizable monomer (¢) having a
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one of clains 1 to 5 wherein the ethylenically unsaturated 5
pol ymeri zabl e nononer (b) having a functional group for fixing a

bi ol ogi cal kyo aREhdeegsubst ance i s a nononmer having an actljmsq&;ﬁgﬁssﬂ
represented by the followi ng general formula [2], Formula [2] R3

"W (Y)g O 10 wherein R3 is a hydrogen atom or a nethyl group, Y IS
an al kyl group or an al kyl ene glycol residue having 1 to 10 carbon
atons; W is an active ester group; qis an integer from1 to 20; in

a case thakrdps-linkablé ta8iond ls@88pt h@natZ 1%%9;5 nQnQth?nét@&?alz%rohBe
repeated Y 15 may be the sane or may be different. 8. The pol ymer

conpound f s¢lebtodrécbiadn UkoBeGBAdiePox0athai 4R d %&!ha%a'yl’\'her ein the
active ester is p-nitrophenyl ester or N hydroxysuccinim de ester.

20 9. The pol yner conpound for bionmedical use according to any one
of clainms 1 to 8 wherein the cross-I|inkable functional group of the
et hyl eni calfy uriEb¢ wayetkpobypeuindatibe bionwdeal esehavioidiag 14 aWQ
2006/ 101798 PCT/ US2006/ 008877 cross-1|inkable functional group is at
| east dhe ¢wdchifosddings oldip tosdl,ectrkerdinonlan allgduysidlly , uapakyrated
acryl and nmethacryl. 10. The pol)yrrer conmpound for bionedi cal use
accordi ng p@lygngrlzable monomer {c) having a cross-linkable functional group
is a monomer having an alkoxysilyl represented by the following
general formula [3],
Formula [3]

10
R4 Aq

wherein R4 is a hydrogen atom or a methyl group, Z is an alkyl
group having 1 to 20 carbon atoms; at least one of Al, A2, A8 is
hydrolyzable alkoxy group and the rest of Al, A2, A3 is/are alkyl

15 group(s).

11. The polymer compound for biomedical use according to any
one of claims 2 to 10, wherein the ethylenically unsaturated
polymerizable monomer (d) having an alkyl group is at least one
20 monomer selected from n-butyl methacrylate, n-dodecyl

methacrylate, n-octyl methacrylate, and cyclohexyl methacrylate.

12. A surface coating material for biomedical use comprising the
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5 one of clains 1 to 8, wherein the ethylenically unsaturated
pol yneri zabl e nononer (c) having a cross-1linkable functional group

I's a nonongy ¥ gan al koxysilyl represented by the f w
gener al forrr%?}g /?631?9 Formula [3] 10 Rg 1 A A2 d A3 8Jd erzbét{gﬁmﬂgf

is a hydrogen atomor a nethyl group, Zis an alkyl group having 1
to 20 carbon atons; at |east one of Al, A2, A3 is hydrolyzable
al koxy group and the rest of A, A2, A3 is/are alkyl 15 group(s).

11. The popylyefier bRQYRGd &y Pid%ﬁ@@icﬁ@'us‘ésﬁcc%ciﬁ%gtg%ﬁygo @Yo f tﬁﬁﬁg fe

clainms 2 to 10, wheréin the ethylenically unsaturat ol'yneri za
nononer (d} thami.ng an al kyl group is at |east one 20 nononer sel ected
fromn-butyl nethacrylate, n-dodecyl nethacrylate, n-octyl
nmet hacryl ate, and cycl ohexyl nethacrylate. 12. A surface coating
mat erial for bionmedical use conprising the 45 WD 2006/ 101798
PCT/ US20061 9088 % bipchipmeube tigieusktfinedbbpriedimtal 4SBiyReCesHbiih
any one of clainms 1 to 11.

5 the polymer compound for biomedical use according to any one of

claims 1 o 11 on a surface of a supporting substrate.

14. The biochip substrate according to claim 13, wherein the
supporting substrate is made of plastic.

10
15. The biochip substrate according to claim 14, wherein the

plastic is a saturated cyclic polyolefin.

16. A method of manufacturing the biochip substrate according to
15 any one of claims 13 to 15, comprising the processes of:
applying a solution containing the polymer compound for
biomedical use according to any one of claims 1 o 11 onto a surface
of a supporting substrate; and
after the applying process, cross-linking the polymer

20 compound.

17. A biochip obtained by fixing a biologically active substance on

the biochip substrate according to any one of claims 18 to 15.

25 18. The biochip according to claim 17, wherein the biologically

active substance is at least one substance selected from nucleic acid,
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13. A biochip substrate obtained by formng a | ayer conprising 5 the
pol ymer conpound for biomedi cal use according to any one of clains 1
to 11 on awysfgeR7sf a supporting substrate. 14. The bigQaNiBoos008877
substrate according to claim 13, wherein the supporting substrate Is
made of plastic. 10 15. The biochip substrate according to claim 14,
wherein the plastic is a saturated cyclic polyolefin. 16. A method
of manufacturing the biochip substrate according to 15 any one of
claims 13 aptabercorgeis] oligdpepiidorsagas chhin aaPEWdograteial ution
contai ning the polynmer conpound for bionedical use according to any
one of clainms 1 to 11 onto a surface of a supporting substrate; and
after the applying process, cross-linking the polyner 20 conpound.
17. A biochip obtained by fixing a biologically active substance on

t he bi ochip substrate according to any one of clains 13 to 15. 25 18.
The biochip according to claim17, wherein the biologically active
substance is at | east one substance selected fromnucleic acid, 46
WO 2006/ 101798 PCT/ US2006/ 008877 aptamer, protein, oligopeptide,
sugar chain and gl ycoprotein. 47
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