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DESCRI PTI ON POLYMER COVPOUND FOR BI OVEDI CAL USE AND

Bl OCHI P SUBSTRATE USI NG SUCH A PCLYMER COMPOUND
woecteniocas Fiel d The present invention rel at esPCD/U32006/008877

pol ynmer conpound for bionmedi cal use having a function

of fixing a biologically active substance. The present

invention further relates to a surface coating

mat eri al containing such a pol yner conpound, and

relates to a biochi p pESCRIPEIFNNYG such a pol yner
conmpound. Background Art Conventionally, various

attenpts to evaluate the genetic activity or decode
t he bi ol ogi cal process including a di sease process or

a bi ol ILEMBROCESE PO UND! MR BIg MM D EFAGCtrdmve

been focused on genonics. However, proteomcs can
provide further informati ogngyout the bi ol ogi cal
function of cells. Proteom cs includes qualitative and

BLOUHIRIS VB STRATEE USINOf StIEHIS O RYNIER Y PVMPOUND

detecting and quantifying the expression on a protein
| evel rather than a gene |evel. Proteom cs al so
i ncludes a study of events which are not coded for

gene, such as a post-TeamsialiPRay nodification of
protein and an interaction between proteins. At the
plfr eSEhE, présdist HATSNRIcH LA18RES b 3D FEHYRDHSHRbYTRA for
0
biomedical use having a function of fixing a biologically active
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

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
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.

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

genome information. Accordingly, there is an increasing demand
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genone information. Accordingly, there is an

i ncreasi ng demandfor high throughput proteom cs. DNA
woho@sioimase been conme into practical use, as nmBCEWSk@E/008877

arrays for this purpose. On the other hand, in order

to detect proteins which are the nost conplicated and

the nost variable in biological functions, there are

proposed protein chips, which are enthusiastically
fosthighedhirbubhpse fenteonticat elmN%!o@ngﬁ_H G0 &8Y | e into

termused to refer to any device in i ch protein or a
praetieallesd, 04s GabEUU Ay SHEihyR %Pttﬁﬁé‘ghf’rﬁ;ds)é?d @;l fhe other

surface of a chip (a fine substrate or particle).

haleleierorderetPrddtRlcd wtesntwRI&ES N r :
devel oped as an extenlgi on of VI‘Ir)I\IA chi p?sj%hsi'hg@;s?o%ﬂf%hcated

and! thEBPhfosd CaiBflel h Bidegical T fin&iPhO! €hBro afe proposed
nol ecul e for catching such a protein on a surface of "a

prétéin ehipsaswBias SasRsiiIAl @ a0ficadly | 152
JapanesebPat Vil Ap%l H il A altidk ogtené%ltl\lglé& %n these days.

Pr308ilr A7 39k collebtiveaBehieied thakfe? fbogﬁgﬁ%xﬁiig‘é in which

adsorption of a substance t o be detecte

prétéist b2t @ infoleRels eRTORaPELTERE KA W H}%e%'\ki%kﬁdi On a
detecting signals of protein chips (e.g. Hayashi zakr,

suifacenef Q@%I%A'a, filke s1 AP ate B¥ Fati9cledt data: Practical
Manual of M croarray", pp. 57, Yodosha, Tokyo). As

a meHbek vir, ﬁ:héiﬂhg)tﬁiﬁfchiiftﬁ aQ'pidedt && gEH’Qr:{'ﬁggﬂggﬁeloped

are inplenmented at present. One is a fixrng netho
asbasegxthsoAhy I DA adS8&Pt IPRe AfoPE Ol@t 8mpASCRLE I B3 de in

to this nethod, adsorption preventing agents are
ord@ntedixt m profsint 6r Br BMABEuR 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
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
implemented at present. Omne 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

nonspecific adsorption is not sufficient. Furthermore, since the

adsorption preventing agent is coated after the primary antibody is
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nonspeci fic adsorption of the secondary anti body after
the protein is fixed. However, the ability of these
wagesst10f8 preventing the nonspecific adsor pti 8aTiUS2006/008877
sufficient. Furthernore, since the adsorption
preventing agent is coated after the primary anti body
i sfixed, the coating is nade on the fixed protein
~Wwhich prevents the reaction between the biochip and
fixelde Ferondtimg antmbddyon Tiss ¢hyed theteid WRidMESIebOhtS the
bi ochi p capable of restricting the nonspecific
readisonphétomeai thieobigihip! d1yd ablei vecaithsityaRaeH diy NOVhereby
coating the adsorption preventing agent after the ’
there mary reedd Horya iHothiedaplablerseresirisihgethdeonspecific
probl em above, there is a need for a biochip capable
adebrpEsnr ioft biglogicagpactiviec sadsehpkbd®Nwathout coating the
bi ol ogi cally active substances. In the case that sucﬁ
adgotpiiohi praveniing,addrer afte® thePpLivh 87 bhaibdde 19FRLE] N
or the nolecule for catching the protein which is
fi xebh arrderets uidveatlee fhwieaiitaboved, hgha¥ashs " need for a
_process after the protein is caught, so that the
bichgpatapabldeteréciratiitly Ao c8phE aADrH fickh6f B OIRSM 11y
above, there is disclosed a nethod of coating an
actayei s gampenentinctiné aiaskenthat §ueletd BAhi@ RURsed, there is
spacer group and a bondi ng group, a cross-liking
a prokenehhatriteapratainxof dhel fiK16OEROAGN ¢afEhih S YR dotein
and curing them so that a functional surface strongly

whideln died fisietch otcheéhsuppbstratanfloevd @utesn othd Rea SHRRO Process
(e.g. Japanese Patent Application Kohyo (Laid-Qpen
aftgndére pavtemalis plagghiof sPEhafpiid caghaN)is Nleteriorated. As
2004-531390). However, in this disclosed nethod, a
one @rpnpach #o |thw pobbharhasbove, 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
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
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

the reproducibility of the functional expression of the fixed

biologically active substance is poor. Furthermore, the nonspecific
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conmponent is proceeded on the support. Thereby, if the

support is a plastic substrate, the support may be
wadverieelyy war ped or deforned. Furthernore, si RCE/US2006/008877

matrix is formed in the formof network, there are

probl ens that the reaction of the functional group for

fixing the biologically active substance nay be

adversely restricted, or that the reproducibility of

adsoeptioncid el aﬁ%@f@&éb@ﬁc@éd tsherikiegdyb E@EQQ‘SQ HeY protein
active substance i's poor. Furthernore,

infidthsredi inite adsoindiderof the ﬁiaﬁhse@mﬁﬁéﬁlﬂ £ Gfhsh.
sufficiently, because the protein infiltrated into the

inside of the matrix is difficult to wash. D sclpsure
of Invention (Problemto be solved by the Invention)

An object of the pDes@bbuldVeThiv@Rticnhto provide a
pol ymer conpound for bionmedi cal use, which has an

eRestleenttodd bokwedoby frivel NEvdi1Qbavi cal |y active
subst ances, and harde adsorbs to proteins

nonSAQlCIoibh@(ﬂi oY, tlenh easnd GRAMSsh @QODPY&H‘E@ a ﬁ;olymer

stability against dissolving or deteriorating in

comBsiny fr0¢R65edBE] Cabe, bey Bieht ab|y e&?aé:%é’el%ﬁé) iRy of
surface of plastic substrates, as well as to provi

fixingchiiofo gicasty abeivel &b atdt @R, %AM 13k dPy Ul G bS t
' polgyrrgg)o%orrpg{md (Means for sol vi ngrt(rl?(fe Pr obl eﬁ'{dﬁ?ﬁo eins

nonsypesificllyavadsha@ adcReidivg]l asid Gy é‘ichp &ﬁg?ﬁﬁ Oagainst
devel op a pol yner conpound for bionedic use havil ng

dissvlekcel d)ﬁndeﬁiihbi‘diﬁngf 1f1| ¥hBJ v (H g (iﬁlo'c¥s§0tdﬂ/(f can be
subst ances and capabl e
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)

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
copolymerizing an ethylenically wunsaturated 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 (c) having a cross-linkable

functional group has an excellent ability of fixing biologically active

substances, and hardly causes a nonspecific adsorption, and can be
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restricting a nonspecific adsorption to proteins. In
the result, it was found that a pol yner conpound for
woizawsadi®al use obtai ned by copol yneri zi ng an PCT/US2006/008877
et hyl eni cal |y unsaturated pol ynerizabl e nononmer (a)
havi ng an al kyl ene gl ycol residue, an ethylenically
unsat ur ated pol yneri zabl e nononer (b) having a
functional group for fixing a biologically active
cogtird ttamidermahyl can aep ydtenisedlskyatinsdtHoat 8arpine or waving
pol yneri zabl e nononer (c) having a cross-lidiaéie ’
sofithradt suelala gobymerasorapoexdethaie alyeld §Xit@b1y 1 fokMhochips.
bi ol ogi cally active substances, and hardly causes a

Froons$hes i dingd shepitivem toan h asenb 566 Grics th 10é 04 Fhy }%’ﬂesent
. a plastic substrate w thout warping or waving, so that
Ingeption. pol ymer conpound can be used suitably for

bi ochi ps. Fromthis finding, the inventors have been

accolpkitshethe hrepeasdnvenditanis on. That is, the

present invention is (1) a polynmer conpound for

bi oneldi al palyenebt abimgd v cfipolbieRid ZicAY @8e obtained by
et hyl eni cal ly unsaturated pol yneri zabl e nononer (a)

copelyimeriammgl kyrene eghybalicalisi duansatuelfay enp6RHh¥rizable
unsat urat ed pol ynerizabl e monomer (b) having a

mangreer ofedl hgvong far alkylexge aglyicol o@istauby BEtéMBylenically
substance and an et hyl enically unsaturated

unpatyraseidz pol emewizatede foondae Nb)ahaviss -d ifakabidhal group
functional group, (2) a polymer conpound for

foryi fawimns cal busko goba Hy ned:tbwe copbshTRid ZAg A ethylenically
et hyl eni cal | y unsaturated pol yneri zabl e

unsaturated polymerizable monomer (c) having a cross-linkable

functional group,

(2) a polymer compound for biomedical use obtained by
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, an ethylenically
unsaturated polymerizable monomer (c) having a cross-linkable
functional group and an ethylenically unsaturated polymerizable
monomer (d) having an alkyl group,

(8) 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 [1],

Formula [1]
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nmononer (a) having an al kyl ene gl ycol residue, an
et hyl eni cal ly unsaturated pol yneri zabl e nononer (b)
woaaviengiasf uncti onal group for fixing a biol ogPcaiusS006/008877
active substance, an ethylenically unsaturated
pol yneri zabl e nononer (c) having a cross-1inkable
functional group and an ethylenically unsaturated
pol ynmer pzabl e nononer (d) having an al kyl group, (3)
t he pol ﬁeQ)conpognd for bionmedical use according to
(1) or , relh the ethylenically unsaturated
pol yneri zgbl e nomer (a) having an al kyl ene gl yco
residue is a nonomer represented by the follow ng
general fornmula [I], Formula [|]wherein R is a
hydrogen ataom or a nethyl group, R2 is a hydrogen atom
awigrrin B cigpanhyinggan tatozg earbane@iydmgroXpj R2ANs a
| kyl ene gl ycol residue having 1 to 10 carbon at ons ,
hyarPée%raﬁom Jennf aldmiligrann dayving & twa86 dchdtorpatsman X is
integer no less than 2 and no nore than 100, the
an g 8¢ %lvesd pesidwe dwamingr Ity be caflier extiomé4) is an
. the polynmer conmpound for biomedical use according t o
mtﬁgfv‘roﬁgoez)l, t i ¥ phease Hbsrp daldy intsgétimat deks than 2
ol yneri zabl e mononmer (a) having an al kyl ene gl yco
anﬁe% dJuere & HORy gdiey eepgatate Xghyapl bathyl sd@e0dr may be
. JJet hoxypol yet hyl ene gl ycol nethacrylate, (5) the
di gﬂﬁer conmpound for bionedical use according to (4),

(4) the polymer compound for biomedical use according to (1)
or (2), wherein the ethylenically unsaturated polymerizable
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
of the methoxypolyethylene glycol acrylate or methoxypolyethylene
glycol methacrylate is 3 to 100,

(6) 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
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
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wherei n an average repeating nunber of the ethyl ene

gl ycol residue of the nethoxypol yethyl ene glyco
waaenosliatms or met hoxypol yet hyl ene gl ycol net hacPgraiseoossoss77

3 to 100, (6) the polymer conmpound for bionedical use

according to any one of (lI) t o (5), wherein the

functional group of the ethylenically unsaturated

pol ynmeri zabl e nmononer (b) having a functional group
polpmefriziblp adhoineg (6l hyvasgi ¥ efusitdtss RAE &rbapatod §8sing a

one functional group selected froman al dehyde group,
bialvgichllyeaeliver substBpaxXYs 0 GdPnos a4 Mdviggl gﬁngcﬁg,gugster

and biotin, (7) the polynmer conpound for bionedi cal
repsesacieol Hyﬁﬂlet follewin@@enetal Forhalgd gp], wherein the

et hyl eni cal | y unsat ur at edpol yreri zabl e nononer (b)
Fdravaleg[2] f unctional group for fixing a biologically

active substance is a nonomer having an active ester

represented by the follow ng general formula [2],

Formga [2] wherein 3 is a hydrogen atomor a nethyl

groupl Y is an al kyl group or an al kyl ene glyco

resi {1 Loy 10 carbon at oms Wis an active
e ngqan integer from1l to 20; in a case
t hat [ an integer no less than 2 and no nore than

epeated Y nay be the sane or may be
different, (8) the polyner conpound for bionedical use
according to (6) or (7), wherein the active ester is
p- ni trophenyl ester or N hydroxysuccinimde ester,

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 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,

(9) the polymer compound for biomedical use according to any
one of (1) to (8), wherein the crosé-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,

(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
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(9) the polynmer conpound for bionedical use according

to any one of (lI) to (8), wherein the cross-I|inkable
woéummtioonal group of the ethyl enically unsatur 2Ceas2006/008877

pol yneri zabl e nononer (c) having a cross-1linkable

functional group is at |east one functional group

sel ected from an al koxysilyl, epoxy, acryl and

nmet hacryl, (I q) the polyner conpound for bionedica
genseahfamomdiand3i,o any one of (1) t o (8), wherein the

et hyl eni cal |y unsaturated pol ynerizabl e nononmer (c)
Foravakeg[3] cross-1inkabl e functional group is a nonomer

havi ng an al kokysilyl represented by the

foll owi nggeneral formula [3], Fornmula [3] wherein R4

s a lﬁdrogen atomyor a nmethyl group, Z is an alkyl

aving 1 to carbon atons; at |east one of Al,
rolyz Pké 4l koxy group and the rest of

A_ZA2, |§raﬁe/a‘k¥A group (s), (11) the pol yner

conpound||f or bi‘énedi cal® use according to any one of

(2) to (A0), wherein the ethylenically unsaturated

pol ymeri zabl e nmononer (d) having an al kyl ene group is

at | east one nononer selected from n-butyl

nethagrylate n- dodecyl methacryl ate, n-octyl

met hE8eyem 4 dsdachztopesay| atomn heic ray aeghyl( £2dup, Z is an

rface coating material for bionmedical use containing

aﬂ%}ﬁegmﬂ@/ Vl@@n]’ediwaofmrmlmﬁwmsalatmawm of gl A2, A3

ﬁ P % to (11),
is hydrolyzable al oxy group and the rest of A1, A2, A3 is/are alkyl

group(s),

(11) the polymer compound for biomedical use according to
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
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,

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

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

plastic is a saturated cyclic polyolefin,
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(13) a biochip substrate obtained by formng a |ayer
containing the pol yner conpound for bionedical use
weacowridi?eg to any one of (1) to (11) on a surf BCEUS2008/008877
supporting substrate, (14) the biochip substrate _
according to (13), wherein the supporting substrate is
made of plastic, (15) the biochip substrate according
to (14), wherein the plastic is a saturated cyclic
pol y61€¥ i a, (hé}hed meifhod aefu faepufiagt UEhd HibentY 0shbBtrate
substrate according to any one of (13) to (15),
accordiigy ng appl yna®ia(E3) v (@) CORLRI dind abpey R W BbIlution
conpound for bionedi cal use according to any one of

cofitgiding( thy polyanér seothpeandl fér PPRAIdiCAD WLt @ing to
and after the applying process, cross-linking the

angobyeesf (DMpoUnd) ofté)a ashifaedidt Ahhaiprdihy Jubdtidtd and
bi ol ogi cal 'y active substance on the biochip substrate
afeeacthebpplym@Bpyoesnss, drobdInking B pdiFflert EEmPioRGH P
according to (17), wherein the biologically active
subs{Hhceai diathipeashtoie i pyodigald Yaadio¥8zically active
substance selected fromnucleic acid, aptaner, _
supstdeeen orobhgopiehip esulsstgate chdtior dang 1@ ¥e9PHALEHN(13) to
(Effect of Invention) According to the present
(18)vention, it is possible to provide a pol ymer
compound for bionedical use, which has an excell ent

abi | (18) ohefbicichgp baotagliag! bty @i wPhsubiat aheehioRRcally

hardl y adsorbs to
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
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

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
characterized in that it can be obtained by copolymerizing an

ethylenically unsaturated polymerizable monomer (a) having an



10

15

20

25

proteins nonspecifically, and has a chem cal and
physi cal stability against dissolving or deteriorating
wonodshe1mashi ng process, and can be suitably cearas2006/008877
al so on a surface of plastic substrates. It is also
possible to provide a biochip substrate with a high
S/N ratio using such a polyner conpound. Best Mode for
Carrying Qut the Invention The pol ymer conpound of the
alkybsenglycolerddidmel st kohptdtichli§dunBatiphtdd popm&izable
obt ai ned by copol ynerizing an ethylenically
m eIGEienr ébkdh@@ir}gﬂmlﬂgiﬂt@omh%miu}{ Horh#Mifg a biologically
anal kyl ene gl ycol residue, an ethylenically

activeatsubat @dc@olaynerd dihe 1eBivley Wh3afigdted ?_olymerizable
functional group for fixing a biologically active

meudakeande) dndiag et hyted-tialklablenSRtistaded group.  This
pol ymeri zabl e nmononer (c) having a cross-|inkable
polymeti oomlpogrodipis ThipdlpeleyMhia v AEPAURG thse BoPAnWBiting a
having a nature of inhibiting a nonspecific adsorption
nookpbiidiogidsalrbyioac b Mok st HYCESHiva N Rb, fd Kallre of
_ biologically active substances and a nature of
fixingsbidlogkially podtyversubstanges | #nld i SnROLYERIT cross-linking
compound, the alkylene glycol residue acts to inhibit
polymenockpats.f i dnadhos pdlgmel dvmpedndal te afliiEne glycol
substances, and the functional group for fixing a
rediidoleogictal ty adiibie i siamare ACS aldRorp¥iod YOBisRIgiYally
active substances. The ethylenically unsaturated
actiykystebs tzaivies, rmmbiwhke fud)ctbewalngradp aokyigenes 3 ¥§dlogically
residue to be used in the present invention is not
aclivaisbthacamctspecfial bislsgichlyeactive quafianabky my
The ethylenically unsaturated polymerizable monomer ()
having an alkylene glycol residue to be used in the present
invention is not limited to any special structure, but preferably may
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
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-CHs-OH) is
methyleneoxy group (-CH2-0-), and "alkylene glycol residue" of
ethylene  glycol (HO-CHz-CH,-OH) is ethyleneoxy  group
(-CHz-CHz-0-).

Formula [1]

10
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be a conpound represented by the general fornula [I]
i ncluding a chain of (nmeth)acrylic group and al kyl ene
wahkywab1mesi due X having 1 to 10 carbon at ons. PCI/USh®6/008877
present application, the term"al kyl ene gl yco
resi due" neans an "al kyl eneoxy group” (-R- O wherein R
i s al kyl ene group) which remains after a condensati on
reacti on of one or both end hydroxy groups of an
al kyl ene glycol (HO-R-OH, wherein R is al kylene group)
wi th ot her conpaunds. For exanple, "al kylene gl ycol
resi due" of nethylene glycol (HOOCH2 OH) is-
nmet hyl eneoxy ¢ ?\g}Q/ER), and "al kyl ene gl yco
resi due” of ethyl gne d¢f%col (HOCH2 CH2 OH) is
et hyl eneoxy group (-CH2-CH2-O). Formula [I]In the
formula [I], the carbon nunber of the al kyl ene gl yco
residue Xis 1t o 10, preferably 1 to 6, nore
pr ef b dbleyfarmula [14t the casbenpneiebablboy thet alldyleteglycol
nost preferably 2. The repeating nunber p of the
re Hidmael %nlas ¢ 4 dl0, rpmfdueblys lakp Gptegee grederdbly @ €0Q, still
preferably an integer from2 to 100, nore preferably
moxs iprederablyr dnte tH Obe nistrpeefarailer &l y Bie repeating
integer from20 to 90. In the case that the repeating
numbgiep 9kthetalkyiene gdycel besidmet isaneirteger@0m the 100,
car bon nunbers of the al kyl ene glycol residue X
rrefegablean miegewafromytdé00he sanprefermbyy ba integer from
different. Exanples of the ethylenically unsaturated
2 toPynihe zaese meefenably an hebeigey froem Bkybe9® glycdle case
resj due incl ude:

that the repeating number is not less than 2 but not more than 100,
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
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;
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
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met hoxypol yet hyl enegl ycol (et h) acryl at e;

(meth)acryl ates of an ester substituted by one hydroxy
warospos98h as 2- hydroxyet hyl (net h)acryl ate, PCT/US2006/008877

2- hydr oxypropyl (net h) acryl ate, and

2- hydr oxybut yl (nmet h) acryl ate _

gl ycerol mono(net h)acryl ate; (neth)acrylate having a

pol ypr opyl enegl ycol side ch ain ,

methnetydaye vhyddeggaty).acr yl at ei
2- et hoxyet hyl (net h) acryl at e;
met hihedi Bimytienay! yeougneds “atie/| 8t®ylenically unsaturated
et hoxydi et hyl enegl ycol (net h)acryl at e;

pody mexyzed lpe hiyi @meg| (iH0hareh §) 20 @t h AN Er8QpOPor fixing a
Anong them net hoxypol yet hyl enegl ycol nethacrylate 1's

bigloefiealdpl activevisalsohnayaidabirlliny - td tHNS Rs88€Ninvention
invention, "(meth)acrylate" refers t onethacrylate or

may e at henhliealflynodti ea@ro@bouR ceptod BobNYI LM EVrbYip and
unsaturated polynerizable nmonomer (b) having a

sofamdtubonat lpndtgl tetheinki nGpacttiebrahnesldsyimghiiye aldehyde
substance" according to the present invention may be a

grehpiactiviateaedtieve egoQytPgr i8S Pl QilgbRe %ﬂ(ﬁfkﬂdbﬂft%',pthiol
and so on, but not limted to them Specitic exanples

gronp] ut@snal gebygde @oestpnadst pYALS, 88y &FoxyAPRruP, OHPrylate
vi nyl sul fone group, biotin, thiol group, am no group,

gro8pcyEalatimide ggroup) ity dradiderdiemp, a4l ad @ uls CaRido group,
mel ei m de group, hydrazide group, azide group, am do
sulfooape gvodpnatecptouiddisf meptdachdlaie i@l s¢ N ab@it not
and so on, but not limted to them Anmong them
lingitedhtedehgroupAnaeh ¢ iheas | aldelePdx Y 1@iQy Padiide g4k, epoxy
sul fone group are preferable, in view of the
group and vinyl sulfone group are preferable, in view of the
reactivity with the amino group which is much contained in
biologically active substances, while biotin is preferable in view of
its 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 biologically active substance
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.

Formula [2]
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reactivity with the am no group which is nmuch
contained in biologically active substances, while
woieteim1798 preferable in view of its high coupPCn®s2006/008877
constant relative to biologically active substances.
Particularly, active ester is the nost preferable, in
view of the storage stability of the nononer. The
et hyl eni cal ly unsaturated pol yneri zabl e nononer (b)
havi ng a functional group for fixing a biologically
acti g substance according to the present invention is
mted to any special structure, but nmay be
ably a conggnnd represented by the follow ng
rwJPaybg] in which a (nmeth) acrylic group
and an agtive ester group are bonded via an al kyl
group orga chain of an alkylene glycol residue having
1 to 10 carbon atons. Formula [2]In the formula [2],
t he carbon nunber of the al kyl ene glycol residue Y is
1to 10, preferably 1 to 6, nore preferably 2 to 4,
sti o ﬁb@efogmﬁ]@r eﬁé],ythze tcarBont henrtest ofrtbfeenHbtyn2. glycol
The repeati ng nunber q of al kyl ene glycol residue Y iIs
resgfluen¥eiged o dfh Priederahlypil efcebabhyrampretitegsly Lriomd? still
to 18, nore preferably an integer from3 to 16, the
moxgs Prefesfadlzbly tan 3 ntegemdstoprafemtig. 2.f e repeating
repeati ng nunber is not less than 2 and not nore than
numpen Heok Albstenrirdlzesl obsidwe & kigl eneimegeal ficesi tuws 20,
repeated in a chain may be the sanme or may be
preferabhesn integersfrony & betld, mooapredfecablyi ng twtdgee from

resent invention
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
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

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
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,
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nmeans an ester group activated relative to a
nucl eophilic reaction by having a high acidic el ectron
wanoreaoliong group as one substituent of the esPET/US2006/008877
group, that is an ester group having a high reaction
activity, which is conventionally used in various
chem cal synthesis such as in a field of polyner
chem stry, or in a field of peptide synthesis.
suPcaickl |activhessteregreup, philodhenati®Sk®idy active ester
N- hydr oxyam ne esters or esters of heterocyclic

groydy xyochommre 2a8vdisar ook Enei de1ovtivee A6t i 48 u@ShRH so on.
groups each having a nuch higher activity than that of
Arabhgl edhemor tpraitidgherxlanpl £6i06 SUCRt@P aCki¥€p  or
ester group include p-nitrophenyl active ester group,
N-hydydrprysciodiridei dectivei vesaat elgrguPupisUGsidtefABR, and
active ester group, phthalic aci g i mde active ester
p-eptoaphesyhachrenester2gibudl tathexubst §eef5tdpig. est er
group and so on. Anong them p-nitrophenyl active
est elhgr oppeferabldy dradiy s wdCi then dehatéh MR IBS! &in SHiMBted
is preferable, and p-nitrophenyl active ester group is
polyieenizstblpr mfoevoainée. (bTHea pigf er #ahetioatadlogiup her fixing a
_ethylenically unsaturated polynerizable nononer (b)
bidlagiaadla afctivet sabatameeupchatinid K6 BHedp i RARYIFAAMon is 1
active substance according to the present invention is
to $0tm o506 moio prefeeaptyeflet@BOymbl %, BRe MBbsVprbf&aMm$ti to
preferably 1 to 20 mol % The ethylenically
20 mmebfur at ed pol yneri zabl e nononmer (c¢) having a
cross-1linkabl e functional group according to the
presEne 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
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
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
hydrolysis means a group which is easily hydrolyzed and generates

a silanol group, when it comes into contact with water. Examples
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invention is not limted to any special kind, insofar
as the reaction of the cross-1linkable functional group
wdaes/moms pr oceed during the synthesis of the poOTgseI06/008877
conmpound. Exanpl es of the cross-1linkable functiona
group include a functional group generating a silano
group via hydrolysis, or epoxy group, (nmeth)acrylic
group, glycidyl group and so on. Anpbng them a
of faxndi iorfaincgionsl gesep aincigda §il%7BrI_PAliQé OBbuf Qalkoxy silyl
hydr ol ysi s, or epoxy group and glycidyl group are
grpnef erlemexy isilli giowgd, aashoxsr esls| &N A AU R6ESS: IAmong
Furt her_m)re,' a functional group generating a silano
thgmpuplkbry hydybl yedwp,i heriexspraler ablofp i dnd| gYeRky silyl
its cross-linking ability in a | ower tenperature
grenpi r anerentreféhableyncid ondbwgr ofp BETWYAH-fAk @ B F8Wkion,
group via hydrolysis nmeans a group which is easily
Esppdiallyz edkang gdyergiasm aissithanedodf e fe M8, itn view of
cones into contact with water. Exanplesof such a
eafilpcged mnatige eupilanol witeupl | yl hal i de group, al koxy
silyl group, phenoxy silyl group, acetoxy silyl group
and Eoeferablyonghé hesthydbkooallpi | hs 0t dPhEBBXMerizable
silyl group and acetoxy silyl group are preferable, In
moyicmeofh gy Euaeti@@m%aioupogengﬁmﬁigaaIs»uax%lk via
silyl group is the nost preferable, in view of easi yp
hygeuh’rsas!usgaa sthylealicglluins £t ef el pbly iR@izable monomer
et hyl eni cal |y unsaturated pol ynerizabl e nononmer havi ng
reptesefngndt bynahe ggonprajeferatilag [8] sinl avRlcHIO UM acrylic
hydrol ysis is an ethylenically unsaturated
groyud anablloxypedytigroup are bonded to each other directly or

via an alkyl chain having 1 to 20 carbon atoms.

Formula (3)

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)
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)
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represented by the general formula [3] in which a
(meth)acrylic group and an al koxy silyl group are
woanmdadi™® each other directly or via an al kyl PCaiSz06/008877
having 1 to 20 carbon atons. Fornula (3) Exanples of
the ethylenically unsaturated pol ynmerizabl e nononer
containing an al koxy silyl group include a
(neth)acrquxy al kyl silane conmpound such as
acBylawyt hyaomyil oxtriptlopeny! silanspt B étH)an@cryloxy  propyl
3-(neth)acryloxy propyl bis(trinethyl siloxy)” nethyl
tris(inmthoxge{nety) acilsthoxy Spimoop) adi FRSHY | oBBENA Virimethoxy
_silane, 3-(neth)acryloxy propyl dinmethyl ethoxy
silainleand]-Gaé i)y alyxw oxydenpbytrimmsthoxydi STRI9Yand so on.
silane, 3-(meth)acryloxy propyl methyl diethoxy
Amphgne, tieranet I§-acesh oy 1pEPPY IpidpyTet NEXMSIHARE,  silane,
3-(neth)acryloxy propil triethoxy silane, 3-(meth)
3-methihoxylogyopytopyl s{riethexy etshmo, 53lrﬁ€§ac}ﬁ*}ﬁ8§$h)propyl
cacryloxy octanyl trimethoxy silane, 11-(meth)acryloxy
dimedbypl im ¢rhaxst biday esah @i nedith a2y Wy PFBPGl HiRDthyl ethoxy
_3-nethacryl oxy propyl trimethoxy silane,
silanreahacydfoxybly, oy I view @fheoxyesiokashol3ni®Lias ol PMlity
propyl dinethyl methoxy silane and 3-nethacryl oxy
relatopy | todithet byhyhitiesilysidmng udate 8 86BAaBEBabld W ¥mer

of superior copolynerization ability relative to the
hagithy lagnitlayley eughatalrnsistdupOby Mer v Zak| o (IR AN %nd
an al kyl ene glycol residue, or in view of the
s0 sorai | dHidset pthylewizadly dhesteibill poiEakkizable monomers
unsaturated pol ynerizabl e nonomers each having an
each kbayirsg | gh giloay neifybegrnnsd selyelhe Qisdh slely or as a
combination of two or more kinds.

The preferable ratio of the ethylenically unsaturated
polymerizable monomer (c) having a cross-linkable functional group
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
addition 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.

For example, an ethylenically unsaturated polymerizable monomer

(d) having an alkyl group may be copolymerized. As such an
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conbi nation of two or nore kinds. The preferable ratio

of the ethylenically unsaturated pol yneri zabl e nononer
woadoshaviosg a cross -|inkable functional groupPCT/US2006/008877

according to the present inventionis 1 to 20 nol %

nmore preferably 2 to 15 nol % the nost preferably 2

to 10 nol % The polyner conpound according to the

present invention nay include another ethylenically
ethyden icadlye duped turerte dalplody mrdsableh aoAg nve 19T @P haWRBE an

than the aforenentioned group, in additiont o the
albyhgrenpc al-by tyihsedtivaatrgth 120 1y-dodez#b nte tHRNGRRA D BY i1 G ctyl

an al kyl ene glycol residue, the ethylenically

metisatuylateds pobferabileabl e nononer having a functi onal
group for fixing a biologically active substance and

the ét hykehodablysynshesizangd thel Walyinzabl @ APBARA of the
having a cross-|inkable functional group. For exanple,
prameet hylvenitied liy woisdinmiaidedopohy n@iddable TRAOMEFro) the
having an al kyl group may be copol ynerized. As such
viewpohyt efieaaingssuis ahurgimthepos Yiwerabl £ ARRFOPEHredrably
havi ng an al kyl group, n-butyl nethacrylate, n-dodecyl
a nmeehlacd ybAt eowduckingt \ r@divadr poif@erszayisheb@bhe mAture
met hod of synthesizing the polyner conpound of the
coptagunig, i alvdetison the rehylémicadl) ton SBL18IRE8AI blymerizable
nmet hod. From the vi ewpoi nt of easiness in the
mayomees({®), havirgean alkybyndelpeel eeshlve,a thBt By Rhically
conducting a radical polynerization of a mxture
unsehuaatichgolpmerézshle nieneiley )i baviygunsRindtaedl group
pol yneri zabl e
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
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
polymer compound is 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 wusual radical
initiator, including azo compounds such as

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

1,1'-azobis(cyclohexane-1-carbonitrile); and organic peroxides such
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nmononer (a) having an al kyl ene gl ycol residue, the

et hyl eni cal | y unsaturated pol ymeri zabl e nononer (b)
woaaviengiasf uncti onal group for fixing a biol ogPcaiusS006/008877

active substance, and the ethylenically unsaturated

pol ymeri zabl e mononer (c) having a cross-|inkable

group, under the existence of a polynerization

initiator, in solvent. The solvent is not limted to

asdpnapdpaloxidt vard 1aasel perasideachesdwmeni cal Iy
unsat ur ated pol yneri zabl e nononmer can be di ssol ved

ther The, dhémitay Reraefienalf, tdlehaidhmdr W¥hound of the
al cohol , benzene, toluene, tetrahydrofuran, dioxane,

prdseimt enosntivants il Hiofte M@ Rchys 8pefial TSRt 8P i8BbBar as
may be used solely, or may be used as a conbination of

thée wnlgmeroeemipondsd id B Edeolsaser bBahidd e bROtoPBymerizing at
compound is applied onto a plastic substrate, éthanol

least whe hatigyleinscallel anshteratdil i AYndridupididenbifers each
denaturation of the substrate. The polynerization

haivim i s callkydynbeghiy]l usssatiueadi GalnctiyddlagPbup for fixing a
i ncl uding azo conpounds such as _
bidpgicdtphicivobubstanct rin€ 4 kebss ﬂﬁfﬁ%l@?@ﬁ@ﬁibﬁ:&?%roup,

as AIBN) and |,1'-azobi s(cycl ohexane-1-carbonitrile

regancllesgant copeslyn e stEpe hagcReRZ0Wa ndRneX t8foBAer, block
| auryl peroxide; and so on. The chem cal structure of

copdignpert wnel groftpopody afert i qr esent i nvention is not

limted to any special structure insofar as the
pol yHee mobqailad weightcopohy mly oldatd@gdodnd of the present

copol yrmeri zing at |east the ethylenically unsaturated
invyrol tyoeriszpid ferabhp meitslegdcthan 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 wunreacted ethylenically unsaturated
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
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

insolubility, so that signal degradation due to the supporting

substrate washing can be reduced.
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havi ng an al kyl ene gl ycol residue, a functional group

for fixing a biologically active substance and a
wonressoliognkabl e functional group, regardl ess oPCT/US2006/008877

copol ynmer type such as random copol yner, bl ock

copol ymer and graft copol ymer type. The nol ecul ar

wei ght of the pol ynmer conpound of the present

invention is preferably not |ess than 5000, nore

pr ef Ehabtoating dfshke tPrdPmlI08Om pYudd®asite Qlirface of the
nunber - aver age nol ecul ar wei ght, in view of easiness

supporheagpuibisteatd anapy beepahadvew Bﬁetmé)'évtﬁﬁ% ERORRMAY (i)
fromthe unreacted ethylenically unsaturated

prephyitey | 2alplody fyronginspo@adnGdlatidie RYiYREhRs CORRMKE by
of the present invention, it is easy to provide a

dissail wireg of pcﬂymelctcbﬁgp@uﬂ@nﬁp%&lfd%a&ﬁéoéﬂkﬂe%ﬁ 86 that the
bi ol ogi cal |y active substances a nature of fixing

coacapreitior Bdoonegt @bbytaato %ﬁwﬂsf)@f&@)t Wl)cﬁﬁb!ﬁglga the
surface of a supporting substrate with the pol yner

pobyonpoundmpaundesohittonSonte the pakyaEs sonpRUNd; Oborting
the present invention has a nature of cross-linking a

subbtumabiby fkiok i neFodeRk Ns €S dlﬁﬁﬁléro‘i’Sdem% N8nd (iii)
can be caused after the surface of the supportin

thenbistiag ¢hiesapphibddsol TbRe by a E@&n%ﬂ:ﬁﬂ@faﬁ?f@@ﬁ@gr&{hlent
the substrate can have insolubility, so that signal

or degr ddattedntatug et atihe eAVRRMieRd. SUDBLE A tWasS bh‘i‘ﬂahty of
can be reduced. The coating of the pol yner conpound

polymher theisuchaioss @ drbesupRed thyasphebtRb@ $BXaBE for a
achi eved by the steps including (i)
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
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
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 be a solvent mixture thereof. Particularly,

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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preparing a polymer conpound solution which is

obt ai ned by dissolving a polyner conpound in an
wonrgsnoc9sol vent so that the concentrati on beceaeasSen08508s77

t o 10 weight percent, (ii) applying the polyner

conmpound sol ution onto the surface of the supporting

substrate by a known process such as dipping or .

bl owing, and (iii) then drying the applied solution in
Furtheomdrenpetladnsle ;anyimeph®Abl Gird HrafeARI because they

tenperature environnent. After that, a plurality of
capobymarixed rvithaiwstdrs atr @sdebiraked Pytighw st hog polymer

suitable for a cross-Ilinkable functional group. As for

cottppypod yseo wobyduoly aabin fheiddlubcase that the
cross-linkable functional group is a functional group
whi chn géreday e procéanaltcdr thp svl@tiBUdhPisich: t1%e Polymer
sol uti on obtained by containing water in an organicC

cosorand ofephderesedt iHventdd dkn@kswdyEd iSaMSFRed onto the
hydrol ysis, by which a silanol group is generated In

surferesyofl Wb zathpottyABr subkt#dier Mhe, sMMdalrBdpsnen the

synt hesi zed polyner, a plurality of main chains is

pobjomded cosopstiatl tdundielty "RE0SOMMIHLDEIEPMREndensing with
i nsol uble. Fromthe vi ewpoint of easiness in

silpnepagratipsn lofdidiey $ebupkOAmMiIME WBhiBE £RARNbCAD Dother
about 0.01 to 15 weight percent. The organic sol vent

polpebeompoupdess el entdedyyalrads whbanol FudBhéafeke also in
t-butyl al cohol, benzene, toluene, tetrahydrofuran,

thelicaxarthatdhgiretpmrobhgee caebbayDbebips 268l ione rou}gs and so
net hyl et hyl ket one or the |like, or may be a solven

onrexistuoa theseofacePaf thewhaporting 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
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
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

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

and the mass productivity. Thermoplastic is more preferable.
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et hanol and net hanol are preferabl e, because they do

not cause denaturation of the plastic substrate, and
woheys/1armseasy to dry. Furthernore, ethanol andPaetUs206/008877

are preferable, because they can be mxed wth water

at a desirable ratio when the polynmer conpound is to

be hydrolyzed in the solution. In the drying process

after the solution in which the polyner clo_rrp(c]l)undt ofthe

t he present i ' i [ Y [ on .

surf{';\lcse%gl]Eé ttglg\fgﬂa plgr%ECilc?ﬁggsS%%t r]gtgl 8?3? e siﬁ%aeﬁ%]im&%tlc 18

prefdidpiel N Hdie eﬁﬁ%}%ﬂg&{, | % 22%?@%#] gx d%g@ﬁ{@g resolg({/}i)gs]afs;) l@k)i}?é{}gyslene

by condensi ng w

or %Hl?ﬁrg%ﬁ}%;a@@yéﬁc%lémfiﬁm ?ﬁfox@ﬁbyﬁ{tagﬁgﬁgr%ggg?nd so

as to ydrate Water. ernmore, alsoi

ont 874 PPEEELY1yILRHRAS %g@%lgrgyﬂfrat%ﬁi ?ﬁc&% %ud%fofle%jn is

SO on exist on the su he support

m b s Al8b 1y NesEPNHERS ALL YT Wit ngﬁiggkgtii SELFigiereosfistance,

caused, so that a chem cal bond w _
e em Lo an aForaa BB Taim MdARelIf, dp this
Aol ped | AR Byt PRI s A S ecpalymer
o LT hY AR naly 3 SRRl RIRH bt ivgtic olefin
ey ot oh ML SRR AP oL AR PO A an

o ‘otéRarature range in which the pol yner conpound is not
thermally denaturated is preferable. For exanple, a

heatld 6eabPaptithprovel AR YeREES YMHdd tRe surface of the

t enper ature range
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
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.

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

polymer compound on the supporting substrate. Thus, the

supporting substrate coated by the polymer compound can be
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from60 to 120 C, for a tine range from5 mnutes to
24 hours. A material for the biochip substrate to be
wagew/101mg he present invention nmay be gl ass, pPastiseq06/008877
nmetal and other materials, but plastic is preferable,
in view of easiness in the surface treatnment and the
mass productivity. Thernoplastic is nore preferable. As
the thernoplastic, a |l ess fluorescent thernoplastic is
suptadiler abt @ foFarbimchiplse.a | i near pol yol efin such as
pol yet hyl ene or pol ypropyl ene a cyclic polyol efin;
f I uoBynensiagntthienddotkiy nswnstrade 06f atlee Pp e IAPlMvention,
used. Particularly, saturated cyclic polyolefinis
vambrwes piclbgiedlly atsiek shbstuseeObantise fixed. | €NEY Hiblogically
heat resistance, chem cal resistance, |ow fluorescence
activé sobdbndd ty.bd fitdd smapribeduclehe ag8d Unpt&fh 3y Yriotein,
polyol efin nmeans a saturated pol ymer obtained by
oligpgepgaimt $ wgpn chiain| glpedproteihamid@oaosyClFdr ekshigle, in
structure or by hydrogenating a copolynmer of a cyclic
thelcafsentleatdnanlec-adidfisnto be fixdés it s E)ﬂ‘@fél\éﬂ)le to introduce
adhesi veness between the surface of the supporting
ansgosigrang amdotdwr pol imeroceniosing aecontiey Whek efstive tester
Is preferable to activate the surface of the
grewpporin ngtsodattiane politiant imteddengheeahiddomeyolg & to be
_ nethod of conducting a plasma treatnent under a
intgoddgicedomagudie an exdged atmoiphdne, cRADOHRAARSPHE L side
ni t L(ggen at nosphere, or air atnosphere, or may be a
chain Hedsof calded utitargld)t r ddbmeivieryiithiexgiofeiabRS@hat the
such as ArF or KrF. Particularly, the nmethod of
amagadtimes anploalse dt aeamnend ofma 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
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
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
the biochip substrate other than a part where the biologically active

substance is fixed are inactivated. The inactivation is preferably
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an oxygen atnosphere is preferable. By applying the

pol ynmer conpound of the present invention onto the
weuppaotiosg substrate, it is possible to produee€Tas2006/008877

bi ochi p substrate capable of restricting nonspecific

adsorption of biologically active substances. _

Furthernore, by cross-1linking the polynmer conpound, it

is possible to provide the insolubility to the pol yner

condupeeddvith 4helkuppesiipdaFliBstd 8bp ot ’hat\}iﬁg a primary
supporting substrate coated by the pdlynmer conpdun

angiaro Beswp iabihe usesl of AlctBr b O ¢ YSehRe lg%bggi.t he

bi ochi p substrate of the present inventlon, ous

bi ol Bgacaples aftthve SIMEL avaRpotiad Renfcdhxedn The preferably
bi ol ogically active substance t o be fixed may b

usadcligictudei GsoddRbh@My:d %OLE) npo@iéﬁﬁﬂ?pMyqﬁjox?&ﬁ,ar sodium
chain, glycoprotein and so on.” For exanple, in the

catlseatd)at sodighC aBydroSedthdddt%ed. dolditish dihydrogen
preferable to introduce amno group in order to

phosphave, thkitnaadlyidrokVdv fod o3si Mt %%ftd@'()xgdéw@odﬁ}% borate,
i ntroduction position where the anmin0d group is to be

lithia motydedxithy fasadBiemdp Rbssh AR a6l 8 ophai N or may
be a side chaigh?élso ca Ied@hbranch"). However, it is

pref Bxabiglelshat fe @fhpouddonBvisci At pPAHSSH 2idB group
end of a nolecular chain. In the present invention, in

whocHecan obé i prdfephblg Galeldy 1 R6T e 8IS} IARGEH LNt} amine,
bi ochip substrate, a method.of attaching a droplet o
butyle sohutineh or gly&ipes,Si orp-ainiicdlqei gald,y acmYRobutanol,
substances i s preferable.
4-aminobutyric acid, aminocaprylic acid, aminoethanol,
5-amino-2,3-dihydro-1,4-pentanol, aminoethanethiol hydrochloride,
aminoethanethiol sulfuric acid, 2-(2-aminoethylamino)ethanol,
2-aminoethyl dihydrogen phosphate, aminoethyl hydrogensulfate,
4-(2-aminoethyl) morpholine, 5-aminofluorescein, 6-aminohexanoic
acid, aminohexyl cellulose, p-aminohippuric acid,
2-amino-2-hydroxymethyl-1,3-propanediol, 5-aminoisophthalic acid,
aminomethane, aminophenol, 2-aminooctane, 2-aminooctanoic acid,
l-amino-2-propanol, 3-amino-1-propanol, 3-aminopropene,
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.

The biochip thus obtained by fixing the biologically active

substance can be used for various analysis systems including an
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After attaching the droplet, the biochip substrate is
left at rest, so that the biologically active
weubstiame i s fixed. For exanple, in the case POatUS2006/008877
ami nated nucleic acid is used, it is possible to fix
the am nated nucleic acid by leaving it at rest for 1
hour at a tenperature in a range froma room
tenperature to 80 C. The hi gher process tenperature is
impr whod b eosiSnaybtem dal oMy cibieaited! ekl Y & protein
active substance is dissolved or dispefsed is

miprednraabbyst@niahindea M¥drefluiashidegicd. uncti onal groups
on a part of the surface of the biochip substrate

ot her than a part where the biologically active
substance is fixed are inactivated. The inactivation

i s preferabl yconduct ed WMidmples! kal i conpound or a
conmpound having a primary am no group in the case of

act i ¥8yashegiso rofa|pdﬁfﬂt@@h@h@'@@xy@mﬁspgfyetth?l%ﬁg ‘:‘r?lycol
sodi u

conmpound whi ch can be preferably used i ncl ude

mdthacoxl e, (MBI@NF)#mM hydr oxi de, sodi um car bonat e,
sodi um hydr ogencar bonat e, sodi um di hydrogen phosphat e,

cal c0.0m hyslr oXislely BN Wy BYIdHOXh §Rre tB AL HIRLRO(BIS mer
['ithium hydroxi de, potassium phosphate and so on.

PEE2@0plies4piastdidalsgesnd N@Y I R PO RO BN 99590848 1ved
whi ch can be preferably used include nethyl am ne,

intet 2 Im&ndhehldsfybmani AfterW i, e JoRMFiIHRANNEIB0Ed to —
am nobut anol, 4-am nobutyric acid, am nocaprylic acid,

30%hi nYehilangdie js5hﬂiibﬁ<1*e%aﬁ3e1€b:lﬂ%i@r@fa|s'ﬂraﬁﬁﬂém at —30C, a

am noet hanet hi ol hydr ochl ori de,
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
solution maintained at —30°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
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

methoxypolyethylene glycol methacrylate) (PEGMA,

number-average molecular weight Mn=about 188, available from
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am noet hanet hi ol sul furic acid,

2- (2-am noet hyl am no) et hanol , 2-am noet hyl di hydrogen
wohosplade, am noet hyl hydrogensul fate, PCT/US2006/008877

4- (2-am noet hyl ) norpholine, 5-am nofl uorescein,

6- am nohexanoi ¢ aci d, am nohexyl cell ul ose,

p- am nohi ppuric acid, 2-am no-2-hydroxynethyl 1,3

- propanedi ol , 5-am noi sophthalic acid, am nonethane,

Aldmaio)phﬁn@&ropzr@mmp@mtﬁly12p@memg@éﬁ@%19C@thbthacry1ate
| - am no- 2- propanol, 3-am no-I-propano

(MEeerh)qm@@@meﬁraaiﬂym@gymmﬂdwemw@mmmﬁva "MPDES

11- am noundecanoi ¢ acid, ‘am nosalicylic acid

avalilatdquiroal GELEBBNMNOP ek diskblvel in dehy drated ethanol,
3-ani nopht hal i m de, p-am nopropi ophenone, am nophenyl

soaced i fo aprélpasd BONARBRLRR eNMiRBETrS 0 s8NutiBar tint U{zv?‘ﬁ{:]H the
am noet hanol and gl ycine are the nost preferable

cohtenhiatiéhust blchi REgr&FidntX Wit 1he0b1edi CRrbBY mol/T. and
active substance can be used for various analysis

0.8y shelrk,, iveepediiRe RN hMRAIBOSH RGNOSH Sridv i Hte, aOWmol/L of
m croarr ay syst em a pr oteln mcroarr ay syst em and

2, MawobidigoBuey eevitete EXATBNGS sPuI1LSS] Slefm Wako Pure
p- ni t rophenyl oxycar bonyl - pol yet hyl ene gl ycol

Clreath headr Yhauet{MsONPr&.)0 Wds nRideldl el ¥RE h)ﬁ&@ﬂ@m%w ixture
nonortiethacrylate (Bl enmer PE-200 (n=4) avail able

soTuteomn NG CORROBA bhOM) e Mas i g 151801368 dtioH Gy 29 é‘ﬂirf’éd untll a

chloroform After that, the solution was cool ed
hoRMbgendthid eollionolisy OBtARIEES aAGE S WASE mhet@ém@oﬁtwas

COI-lg’Scfgd afor 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
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
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,

number-average molecular weight Mn=about 300, available from

Aldrich), p-nitrophenyloxycarbonyl-polyethylene glycol methacrylate
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honbgeneous sol uti on which was al ready made in advance

from0.01 nmol of p-nitrophenyl chloroformate .
woavwitoetoke from Al drich), 0.01 nol of triethyPamiusz006/008877

(avail abl e from Wako Pure Chemical |ndustries, Ltd.)

and 20 nmL of chloroformwas slowy dropped into the

former solution maintained at -30C. After the reaction

at -30C for 1 hour, the solution was stirred for

(VEROMNRY, é?ndhwmetwdrﬂoimopﬁahme%ﬂéwgﬂ&h%”w@ms
reaction liquid via filteration, and the sdlvent was

aveghahledrom GRLEST) INOphepykakeaTRanyh -0y (ﬁtég:)élieéﬁlc?nol,
gl ycol nethacrylate (MEONP) was obtai ned. THe obtai ne

sonmsonkr paspLiEr actiabhsack i irﬂxl:trké\WBoIﬁﬂ'ioﬁeqw which the
chloroformsolvent). In the result, it was confirne

conbentrhtbomnof 2ach ¢hpyédieartgkaanlo. B@Shfﬁl%w@" 85 mol/L and
contai ned. (Synthesis Exanple 1 of Polymer Conpoun

0.0 mel/hy | maeegtivedy ifethid ortier. MEthiakeyhe. (RbICmol/L, of
known as net hoxypol yet hyl ene gl ycol nethacryl at'e)

2,3 -BE6hisisobuberomiteilage (MOBRCUl avaiBbedt MHTRPOY 1SS, Pure
avai |l abl e fromAl drich),

C}w-xmdadoﬂihduytn)eypahb@DWWi@' ¥e86y! epetBbYeMnomer mixture
nmet hacryl ate (MEONP), and

soB3tpoes hemt yiltax o apy abi et fuleetsol @56 nS vk 206t MIESntil a
avai |l abl e from GELEST, INC. ) were dissolved in

honwsigedreatedsehitaon| wasoobsain@ dor epdfed 8hAPNERB! rdHtidH Svas
sol ution in which the concentration of each ingredient

comdgci®.dForn?/ houbs 0ot L ancth®. Hed®!dds atmosphere, the
respectively in this order. Furthernore, 0.002 nol/L

rezgftin 2- elobich sobasyr drbppetie (MEBN @eabbader romd  the
pr:g;?tailljgr? was collected. The obtained polymer compound was
measured with 1H-NMR (in heavy chloroform solvent). From
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 3.38 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
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

Aldrich), p-nitrophenyloxycarbonyl-polyethylene glycol methacrylate
(MEONP), and 3-methacryloxypropyldimethylethoxy silane (MPDES
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Chemi cal Industries, Ltd.) was added to the nonomner
m xture solution, and the nonomer m xture solution was
wehterietsinti | a honbgeneous sol uti on was obt aPQeaS2006/008877
After that, the reaction was conducted for 4 hours at
60 C in an argon gas atnosphere, the reaction solution
was dropped into diethylether, and the precipitation
was col |l ected. The obt ai ned poI ymer comnmpound was
avaekehleeftom GELESIYRNCD eaeydiskbbraf @ﬁrﬂe%gld&%teh ethanol,
Fromintegral values of a peak appeared around O.
sop@a atnd phepard eni zadnasaer NBiiRYLrgr @upuiigndas tﬂh@bh the
of MPDES, a peak appeared around 3.4 ppm and
cophentixteon zefl eashaingnediseithewas @.00pnSI/BEGBS5 aisl/B and
eak appeared around 7.4 ppm and 8.29 ppm and
anolilemespdctively ianAaseordery o uMHEINR 0£1€0.002 mol/L of
corrp03| tion ratio of the polyner conpound was
2, ZalzoblsisetutFhenitedel t (MBNshowpailablabl &oln  Wako Pure
(Synthesis Exanple 2 of Polymer Conpound) Polyethyl ene
Chenguall detlmpgkeieser Lod)hacay| adéed aks0tkBOWo@Smer mixture
nmet hoxypol yet hyl ene gl ycol nethacryl ate) (PEGVA
solmtater -aavir Hpe moheomd armweiglet sMuﬁb@UtwﬁQostnred until a
avai | abl e from Al drich),
oplqgetrre(mpmeﬁylmynawia@nybtfﬂaieybt hifenetBhyCehe reaction was
net hacryl at e( MEONP), and

cogdvgtteisadoy| b)’éyﬂnomqmyl gt e By liat haxyrgbhapes (MPESphere, the
avai | abl e from GELEST, INC.) were dissolved in

reajé:h(y@lras@]dltmmanMa,s sdrapped pigpar edi tHOMERIr, M XHhEr €the
solution in which the concentration of each i ngredl ent
Pregpitgtion nwhsLgolde @ dnol Theaobitained 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
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)

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

so as to prepare a monomer mixture solution in which the
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15

0.05 nol /L, respectively in this order. Furthernore,
0.01 nol/L of 2,2-azobisisobutyronitrile (AIBN
waveaicliabioe from Wako Pure Chemi cal | ndustries, PCTAIS2006/008877
was added to the nonomer m xture solution, and the
nmonomer m xture solution was stirred until a
honogeneous sol uti on was obtai ned. After that, the
reacti on was conducted for 2 hours at 60 Cin an argon

cogaeniatisphef @achhengratienenws@l BiADNMYES, b PRSI Cand
di et hyl ether, and the precipitation was cdl [ected. The

0.025 ainpdd., pﬁémmm?pw nthivesy (8Bas L!E‘ﬁf’t}Y\értﬂofé"' DMM 'Hol/L
heavy chloroform solvent). Fromintegral valués of

of p&@ak- apfissibwEreuntt el 3(APBNaNdva aLAst %bﬁedm@ Pure
met hyl group bonded to Si of MPDES, a peak appeared

Clesmicul InFhgppiosandtaharass entded as %ﬁeeﬁgoﬂgﬁﬁ‘ix)fmx ure
group of PEGVA, and a peak appeared around 7.4 ppm an

soButioppranddiled amasionn sy elirtuie DG WAY Qﬁr%&l\'ﬁntﬂ a
the conposition ratio of the polyner conpound was

hoaad ganedied soThEionestd obasi BN AiffeT3Bl@ Yhe reaction was
(Synt hesi s Exanpl e 3 of Pol yner Corrpound) Pol yet hyl ene

cogtiyctdd nfetrhyll didiar atetEIECr Vimaten (@f %‘Qé!maﬁﬁosphele the
nmet hoxypol yet hyl ene gl ycol nethacryl a

reactibar - sybutdga nMwlLc ul@lopiRIdhtinb = aQPé’cthﬂezgher and the
avai l abl e from Al drich),

preeipitatiphemysoxytachany| Thel yotAMane A compound was
nmet hacryl ate (MEONP), and

m eéBrsvateldao yh OB PNMIR (dhnﬁélwif eIthe6b1S4d1888t). From integral

( MPDESavai | abl e from GELEST, INC.) were di ssolved in
vabiety of &t edadt hppehred 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

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
1H-NMR MEONP 3 3 4 3
(mol %) MPDES 5 5 5 5
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SO0 as to prepare a nononer mxture solution in which

the concentration of each ingredient was 0.90 nol /L,
wO0.20/00198 L and 0.05 nol /L, respectively in thPeTMISUDE/008877

Furthernore, 0.002 nol/L of 2,2-azobisisobutyronitrile

(Al BN avail abl e from Wako Pure Chem cal Industries,

Ltd.) was added to the nononer m xture solution, and

t he mononer m xture solution was stirred until a

fBragaresuk - €l uti on was obtai ned. After that, the

reacti on was conducted for 1.5 hours at 60C in an

ar goA gasurd tenk pyel, polipole$ac tie@ins OMER OMWES Flow Rate)

dropped into diethylether, and the precipitation was

waso|3lecg/dd. 1he, diytchiogethapidy Eiti6 ORRAUNABIAS nIBASHT 200 %,
with THNW (in heavy ethanol solvent). From i ntegral

theminads deffoanpeabnappaapeshaneunt a3 1328p%0 9Nd obtained via
characterized as a nethyl group bonded to & of MPDES,

rireg-ppakingpeasdymstigadion 35oppms5- M}ghaz%x%ro&ﬁ%ﬂeas and
an end met hoxy group of PEGVA, and a peak appeared

hydrogedafiot e andyhedipgin @ﬂﬂit@d’tar%tserfbi&@da%n@o a slide
benzene ring of MEONP, the conposition ratio of the

glaped ysierp ec ddpowendisas Taheul at eZbmThe X e§uhimy\’a§1a9h%\@ct10n
in Table 1. (Synthesis Exanple 4 of Pol yner Conpound)

mdddiyet byltdre gl 3cdod pieidy kabberaveeihacid & e 3l sﬁpppomnw

known as net hoxypol yet hyl ene gl ycol nethacryl at e)
supFEas, Minbenrdyes aget o lsebiukadtaved ShloxMIzRROYY 1190:sma

avai |l abl e from Al drich),
praeesist mophenyy geycathopyhe pol yPHIY | ®NB1 Ghibe®late was dipped

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

(Comparative Example 1)

(Non-coated Substrate)

A saturated cyclic polyolefin resin (MFR (Melt Flow Rate)

was 21 g/10 min, hydrogenation ratio was substantially 100 %,
thermal deformation temperature was 123 °C ), obtained via

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

hydrogenation the polymerized product, was formed into a slide
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(MEONP), and 3-net hacryl oxypropyl di net hyl et hoxy sil ane

(MPDES avail able from GELEST, INC.) were dissolved in
wdemsdoeed et hanol, so as to prepare a nDNONMEPCWIUSL06/008877

solution in which theconcentrati on of each ingredient

was 0.45 nol/L, 0.025 nol/L and 0.025 nol /L,

respectively in this order. Furthernore, 0.002 nol/L

of 2, 2-azobi sisobutyronitrile (Al BN avail able from
glyskoslrpe @hierdmsbn MB6mm i &6, 26tan) >0ad adaddvi® idjection

monomer m xture solution, and the nonomer m xture
melglingi oo thest atsolidphade bubshteg@agoms &l UThesysce of

obtai ned. After that, the reaction was conducted for 1
thposubatri® Gvas ermidizgdn hyasa aphmsaphepeocthe HEaghi QRygen

sol ution was dropped into diethylether, and the
atpyospheireat i on was col | ected. The obtai ned pol yner

onpound was neasured with IH NVR (in heavy ethanol
g@Ommr)a.tixFer BmampbyPhl val ues of a peak appeared
&gound 0.16 ppm and characterized as a nethyl group

hipdy deocoitaat SMPBESate) peak appeared around 3.35 ppm
and characterized as an end net hoxy group of PEGVA,

and 4 peticatpdeayetcapolyeirb mepin alMFR AMISID #M6w Rate)

characterized as a benzene ring of MEONP, the
wagodosg/d Domimt hydabgehetinol yrmio campounbswaatially 100 %,

cal culated. The result was shown in Table 1. Table
thaymahnledermation) Aesmperasted cyaki c1p8Yo)ef bbtaRED via
. (MFR (Mel't Flow Rate) was 21 g/ 10 min, hydrogenation
rngippenviag susdymdiiadtipnl0008y therothlyl deherberhefe and

tenperature was 123 C ), obtained via
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
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 aqueous solution of
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 Example X in Japanese Patent Application Kohyo (Laid-Open
under national phase of PCT Application) No. 2004-531390.

As for substrates obtained in Examples 1 to 4 and
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ri ng-openi ng pol ynerization of 5-nethyl-2-norbornene

and hydrogenation the pol ynerized product, was forned
wonbw/1a1™8i de gl ass shape (di mension™ 76mm X 28amuX2a6/008877

mm via injection nolding, so that a solid phase

substrate was nade as a supporting substrate. The

surface of the substrate was oxidized by a plasma

process in an oxygen atnosphere. This solid substrate

Compadaived Bxaimapte 3, 3theifelowiaic erbeeiHane! was! fpMted 5
of each pol yner conpound obtai ned by the synthesis

timeangol as th dvalbatanthehes Rl @iBildfy. edThe red oA cEhAlty was
65C, so that a layer containing a polyner conpound
evabuptddiing aagyetdnil e lay ieass Ut 24 £9! ¥iBLbaARW £ not
nmononer havi ng an al kyl ene gl ycol residue, an _
addeldy!| eni cal | y unsaturated pol yneri zabl e nononer havi ng
an active ester group and an ethylenically unsaturated

Bkyerimenabll® nononmer having a cross-|inkable
functional group was introduced on the surface of the

BobeesphdFexatibst 6 8PeimaeoRAtidoidy® Example | )
(Non-coated Substrate) A saturated cyclic polyolefin

resi NetFR (shleldwidouwn Bei®) was ond@idQ@dioh the substrates
hydrogenation rati o was substantially 100 % thernal

ob teinerdnht (Bxv hebpe haidi Contpsrdidde Exam@bai Ned ¥éehil, firstly,
ri ng-openi ng polymeri zation of 5-nethyl 2-norbornene

ananthdysir dg€itd | o0 pie o} yaeribaas poRtkIled Was 5.9 ?P%OI/L
into a slideglass shape (dinension- 76nm X 26mm X
withr) carboniy estiidorbuffer (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.
Process 2 (Adsorption Preventing Treatment)

After that, each substrate according to Examples 1 to 4 was
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 (available from SIGMA) for 1 hour,
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

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

Lid.: a buffer obtained by dissolving 9.6g of Dulbecco PBS (-) for
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nol di ng, so that a solid phase substrate was made. The
surface of the substrate was oxidized by a plasna
woRomass9gn an oxygen atnosphere. (Conparati vePEraisploe/008s77
2) (Al dehyde-coated Substrate) A saturated cyclic
polyolefin resin (MR (Melt Flow Rate) was 21 g/10
mn, hydrogenation ratio was substantially 100 %
thermal deformation tenperature was 123 C ), obtained
culiveringngisspenimip ddl yofepiuzat werte®) was used as the diluent.
5- et hyl - 2- nor bor nene and hydrogenation the
Ampshemers detrptoductor diass f 06 Mo infpla@adived | E@m_&hﬁﬁé 1 was
shape (dimension : 76nm X 26nm X 1 my) via injection
prephtkdgwithouhatthe saldlserfiese Ptdveintahe Wasa %t TheThe
surface of the substrate was oxidized by a plasm

substizdssaéaordingxyg€onm ansihe Bxamiple S ad sabhsited o the
was di pped into a 2 volune percent ethanol solution of

adSemmtiinnppapybmeidoxireat i, AT tdppiAat it likGoSUbsiuAl@iple
was washed by pure water, and heated for 2 hours ‘at 45
dilgtsmn ad the cotrmdpeialBmavaibidepan fius 8beFi6 8, asdt, "block
substrate was di pped into 1 vol une percent aqueous
acaollavadabdé fybut dalmiehyde Plandnhhes. wWashed ¥ PURBurs, in
water, so that aldehyde group was introduced.
whi GonpBSab irffe rEeantil £ 13) frdim aNiai- PRaehiay €| T4@. ghasstfer
substrate was nade according
obtained by dissolving 9.6g of Dulbecco PBS (-) for culturing tissue
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
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
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
IgG2a, into contact with each substrate for 2 hours at 37°C. After

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

minutes at a room temperature, with 1XSSC buffer (obtained by
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to Exanple X in Japanese Patent Application Kohyo
(Lai d- Open under national phase of PCT Application)
wOla006200¥8 531390. As for substrates obtai ned i RCT/US2006/008877
Exanples 1 to 4 andConparative Exanple 3, the
fol l owi ng experinment was repeated 5 times so as t o
evaluate the reproducibility. The reproducibility was
evaluated in a systemwhere a nouse | g&a as antigen
dilwtdngoB S&@ded buffeapevaitable | frpnPZyened Labbix@iriof Dhe.) to
Primary Antibody) Next, a sandw ch nethod was
whichdfi @5 edt o nbe-mutist sutfastant,al'Tedeinn 26%a(R}H3a 80 from
Conparative Exanples. In detail, firstly, anti-nopuse
RocheoBiagnpsiimad. Kntwaodddednt rol led at 3.3 mnol /L
with carbonic acid buffer (pH=9.5, avail able from Wako

Pupee Ghérfidodiige ndiatibiodly, Retdtionm@p spotted on each
substrate by an automatic spotter. After that, each
substftareweashihgf thiatin-bsheledr aRéi-hwuse (8GR 88MBecondary
tenperature environnent, so that the primary antibody
anpin dy weals Ridobs® PRAdswifpt | @vaRtaplenticid NisghiHrma
After that, each substrate according to Exanples 1 to
Cos4, hdd. dappufifeirnobt zim eadqbgod s sodbird @a6gp¢F®@])oe@EooPBls ()

mol /L et hanol ami ne (available from Wko Pure Chem ca
for redburines, tiksde, intd ripuc® gussleyassd), 0sd 0BAL L20T b$nol/L

buffers (available fromSIGW) for 1 hour, so that the
soludsoni i s qoteipaeedst ehntigen -wasikdelcreyetiods Woré henducted
by bringing each substrate into contact with this solution for 2
hours at 37°C. After antigen-antibody reaction, the substrates
were washed, for 5 minutes at a room temperature, with 1XSSC
buffer (obtained by diluting SSC20 X buffer available from Zymed
Laboratories, Inc.) to which 0.05 wt % non-ionic surfactant, "Tween
20" (available from Roche Diagnostics K.K.) was added.

Process 5 (Labeling)

At the last, Cyb5-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
pure water), so that 20 nmol/L solution was prepared. Reactions
were conducted by bringing each substrate 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

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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ot her hand, one substrate according to Conparative

Exanple 1 was subjected to the adsorption preventing
wonrewtwens by dipping it into a quadruple dil uprCowsefocaoss?7

conmerci ally avail abl e anti-adsorption agent, "block

ace" (avail able from Daini ppon Pharma Co., Ltd.), for

2 hours, in which PBS buffer (available from Ni ssui

Pharma Co., Ltd.: a buffer obtained by dissolving 9. 6g
each dubdieat® wRBSl4bdletdor cul turing tissue into IL of

pure water) was used as the diluent. Another substrate

accoFthione dcem t Conpangt e sorempd et WwaesopderRdé&%about each

wi t hout the adsorption preventing treatnent. The
subsbstteat goachatdieagh osgipaisatlvéntxasile Val@s and each

subjected to the adsorption preventing treatnment by
badkppongdi talué oware ueskiluplteddi I'Thé oresafltt b the background

commercially avail abl e anti-adsorption agent, "bl ocl%

vahee'w{a\didvah| ien Mabie B thepesubhal theCopot lignhl ih0énsity
2 hours, in which PBS buffer (avail able ?r om Ni ssui

vaBbarwas Gchowht th Talledf feid Abteairaedlhy £ ditss Q"e)blraﬂumblhty
9. 6g of Dul becco PBS ( ) for culturing tissue into IL

texdf wpsrchowhem) Tabbe ysed as the diluent. Process 3
(Antigen-Anti body Reaction | ) After that, a FBS
( Fet BhcBowi ¢xesS@rmien t sef wheoﬂu\mss@éx@mnﬁduw th | BkhBples
to 10 %vith PBS buffer (available from Ni ssui Pharnma

an@oCompakative Midaplobiwdnecn dyctl s b9l menags9o B8 Microarray

Dul becco PBS ( ) for culturing tissue into IL of pure
scawaher,)"S danmt Artdyi"s(esolild hlenfrotnh € aukinel B§6Rhip STt d6Ries).

was added, so that 20 nnol/L sol ution was prepared.
Asﬁursmsa(alsmm-ememﬂasoddiﬂjbﬁd thé Nadlr Pdvids 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.

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
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.

By comparing Examples 1 to 4 with Comparative Example 3,

it was understood that the biochip substrates according to the
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solution, which was diluted wth PBS buffer (available
fromN ssui Pharma Co., Lt d. a buffer obtained by
wdizesabviong 9. 6g of Dul becco PBS (-) for cul t uPCIS2006/008877
tissue into 1 L solvent), so that 1 time diluted, 2
times diluted, 3 tines diluted and 4 tinmes dil uted
sol utions were prepared. Antigen-antibody reactions
wer e conducted by bringing these diluted solutions, as
preséht anvaRtivnFR&ve Ahiet ide £ BAERERO WHd W 1@ thar @hat of the
contact with each substrate for 2 hours at 37C. After
sublsératet i geroadindody r FaPdrwe, @%&eﬁ%bshﬁﬂﬁ%t\i\@ﬁe Kohyo
washed, for 5 mnutes at a roomtenperature, wt
(LeXSSTpduf fendbobt i fiedaby dphube ngoiss@@l‘XbAUp?fcatlon)
avai l abl e from Zynmed Laboratories, Inc.) to whic
2004 -53DBAOI OI”IIthéuhfsaﬂiaﬁtnﬁonsﬁ—wﬁ& aﬁote(lﬁ@ﬂt%@hedf &pﬁérum
Roche Diagnostics K K. ) was added. Process

ha(réiy | gdine v itHotlye Ra86hiP sudbsthhtey d’é@%h&ﬂgg to the present
bi oti n-1abel ed anti -nouse 1 g&a as secondary anti body

1nVsaﬁt1@(ihdedAIl§o PBS buifd aind@vabbabkRat r ome NoRMip Pl@ﬁ'b@@rates
Co., Ltd.: a buffer obtai ned by di ssol ving 9. 69 of

acBott dieec do RBS preséf iavkhyldNhdvesSIUe 1dWer |sltgﬁ£11 RUEEnsity
water), so that 20 nnol/L sol ution was prepared

valae idferheaptithady d18aBbHH D IS mmdws;ﬂﬁﬂuban?raﬂﬁlg@a It
each substrate into contact with this solutioh for

méw sthait 3he Cpriribler aanibd@ign-ianfixkadyn eaet 'sﬁBstffr’c% in a
substrates were washed, for 5 mnutes at a room

conérmenaihmethwaﬂtlw@ﬁ@um&f&{ thebéaf nedchiwedi | N1dd10it was
SSC20 Xbuffer available from Zyned Laboratories, Inc.)

underatvorh th5 thle Kiodnp alibstsdtdAd @k dindWBEthe present

invention exhibit the excellent reproducibility.

Table 2

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
Example 2

Comparative 1200
Example 3
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20" (avail able from Roche Di agnostics K K. ) was added.

Process 5 (Labeling) At the last, Cyb5-Iabeled
woerowpoews di n was added to PBS buffer (avail abPeTfusziws/008877

Ni ssui Pharma Co., Lt d .- a buffer obtained by

di ssol ving 9.6g of Dul becco PBS (-) for culturing

tissue into IL of pure water), so that 20 nnol /L

sol uti on was prepared. Reactions were conducted by
TaylePi ng each substrate into contact with this

solution for 30 mnutes at 37C. After that, each

SUBAAT @h%ﬂ\ﬁ%ﬂ%]ﬁﬂ@d for 5 minutes at a room
with | YQQ(‘ butfer (obtained by diluting

SSC20 X buflfBlockyai Aaelle from Zvne]allLUdb(meE pEs,

Inc.) to whiTredtnd&nint |% nbn-ijoni2 surfagtant, 4" TWdithout
20" (available from Roghe Diagnostics K K ) |was addggsigen

E)&seghﬁ)@@tleach subStrate W@%,be?ell%}‘éo 5| U@!@%CGL%E()@@UUH©01

(\

EX[I bij (éllelll wWdsS LUIIUULit (2&7 ﬁb’gL 12‘,‘ ,]I, bg:@%ﬁzoft 3889

|
cavTt HUL Ql Ullul nric eriror

Ewbm Sund val ue were e &lelz QQA rZaQuQ]: éﬁlsﬁ)?m 814

 Exproplde dund lval ue was sH@Wa02R | ThP1d, 81999 { 65901 |of 501

Cdrhpasativesi |gndlreiateénsi|t 5040 Uel 3@49 shitoo4 n It e 38720

Exafifplda resuNbtthrehibed Nepredudi bNiD tY (RS WNBhCWnND

ative wa’'s cof ed by

m cr ngrrg\l cahnner Qhan rrav' sn/sn | :hl fay

cdrﬂpé%me R R LG | B 07 I bos

TTOCTAOITO \"Al A= AAZILEY

CopBarhFRar/d Bi oChi p TadHndE8 i §é)0.2 fI80 TR R T
Examauie Bons.| the | aser power was 90 %! t he PML

ND means "not detectable".

5 Table 4
Reproducibility (without antigen)
1st 2nd 3rd 4th Ath
Example 1 Background | 723 748 825 650 722
Value
Signal 901 882 910 820 842
Intensity
Value
Example 2 Background | 837 805 750 892 853
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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sensitivity was 50 % the excitation wavel ength was

649 nm the neasurenent wavel ength was 670 nm and t he
woeswlniioen was 50 m m By conpari ng Exanpl es BCTMWSZ006/008877

wi th Conparative Exanple 1 (wthout block ace

treatnent), it was observed that background val ues

were reduced in the biochip substrates according to

rna Fvaml ac 1

C BT (BRRE A O [elaly 4 200 falSiaafr d6a8a | 1574

Example e b W% substirates according to the present
i nventi on |h3ignalhe | owe299dcKgrdtl Va29es angodbe | 6494
hi gher si gndteinsitgnsi tjy val ugs, in cpnparison withja
case that [@vghieventional al dghyde supstrate|was

treated wth a comrercial 'y aval i abte antt=adsorption
agent. By conparing Exanples 1 to 4 with Conparative

Exanmpl e 3, it was understood that the biochip

subst¥fates Heeoswbsigate ofcBreseple ihvandi bhehawbstiwte of

| ower background val ues than that of the substrate
CO%EBF%I?IN@ ayaplihede that dotlonppei expeoimkohyo2 to 6 were
ai d- Open under national phase of PCT Application)
CO%}IC%&O%@%@W evaladiens.hat nonspecific protein
@g’géai_ned I n,serum hardly adheres to the biochip
eFLERRE 2 cor di ng to the present invention. Al so,
i'gt was u %erst,ood t hat the_biochip substrates
ERGTH %3 i%ating ofr Apeamerhvent i on have the | ower
sig intensity value of the primary antibody spotted
part \ﬁxﬁhogpt%n¥hgnﬁ%ratqs 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,
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)

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.

Process 3 (Reaction of Aptamer with Protein)

After that, endostatin ("SP5230CP" available from Acris
Antibody GmgH) solution was prepared by diluting it to 1 u g/mL
with an aqueous solution of 40 mM HEPES buffer ("GB60" available
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means that the prinmary antibody is fixed on the

substrate in a condition that the anti body function
woheraof798s active. Also, it was understood thaCTiUS2006/008877

bi ochi p substrates according to the present invention

exhibit the excellent reproducibility. Table 2

Background Val ueTable 3 Signal Intensity Value ND

nmeans "not detectable". Table 4 Reproducibility

frqmi DARIEN DO LQSBDASATORIIG, pabst 5L Ql@fm@.'t%'ﬂallﬁnf" cBldride,
t he substrate of Con'paratlve Exanpl e 3, the fol | owi ng

5 empbrpoeadsiuzh t hfori@s e LOMUGH £8né S UChiéfide and 1mM
eval uations. (Experinent 2) Process 1 (Fixation of

cakptiameshloNebet, 'Dhi® sohetisubstasabesusht elh‘ESdcdrﬁaFe% AL the
4 and Conparative Exanple 3, various aptaner sol utions

subatiutpsefpar2tosesas 80 Mesd tRabBhblreRitudh PotWdeh plamer
M phosphat e buffer (pH:9 5, avail able from Wiko Pure

andhproteih waduwdhidwrsedlt Aftenahe sRAI6S ORe Shdsties were
substrate. Aptamers for detecting endostatin, bFG-

w sk dvVinGEh it @ quiseths flu@ion Et40 Wkl H!DPE’Sibﬁi'fé’ie(ﬁ'I 7.5),
left at rest for 1 hour at 65 C, so that each aptaner
11hasmiM x esbdiBmoc egtslo2idAdS B PIiMN Fb MO cHIEAIEN I mM
magnesium chloride, 1 mM calcium chloride and 0.1% sodium
dodecyl sulfate, for 30 minutes at 37°C.
Process 4 (Staining Process)

After washing, the substrates were brought into reaction
with a solution prepared by containing 3Smg/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
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
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

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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After that, the substrates were di pped into an aqueous

solution (pH=9.5) of 0.1 nol/L ethanol am ne
wolavwitetode from Wako Pure Chem cal | ndustri esPCLmUS2006/008877

ultrapure grade) and 0.1 nol/L tris buffers ("T5912"

avai l able from SIGVW) for 1 hour, so that the residual

active ester part was deactivated. Process 3 (Reaction

of Aptamer with Protein) After that, endostatin

(EzpPspBoeRrt 5dvail abl e from Acris Antibody GrgH)

solution was prepared by diluting it to 1 mg/nL with

an aduecpegomentorthef satmer\a$ERESebithbat 0" @BGD"conducted

avai | abl efrom DQJI NDO LABORATORI ES, pH=7.5), 111 niM
exgept ubthah| bungen SemvimpoABssiygm ctiROBi19e49t niwailable from

magnesi um chl ori de and | mM cal ci um chloride. This
Daiglipppon Riearhaolgh Litd.d sohitact dilutetihéosabss ranes used
_ for 2 hours at 37C, so that the reaction between
ingfeeabref eaddspaidnesol uhiasn eseduct Pdoced Broft Bepsgaséhom,

t he substrates were washed with an aqueous sol uti on of

MxpriEPES6)Uf f er (pH=7.5), 111 nM sodium chloride, 5

nmM pot assi um chl ori de, | nM magnesi um chloride, 1 nmM

cal cAnmesipleaiimdmtantie0 sathe o UBxpodianyht sl fatse,conducted

30 mnutes at 37 C. Process 4 (Staining Process) After
exogphi that thensubssemims ABr eylpeoUJRO 31Ot 49t eachilable from

with a solution prepared by containing 3ng/nL
DaypgppoExXRhesmy allai,| e fsobutidnl dilited RooheYs isnd. YHGE

carbonic acid buffer (pH=9.0) solution, for 30 m nutes
("Q&S'XE‘@drﬂ"t@v@ﬁahlmfmmAR&dD Sysem Inc.) diluted to 10 x 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
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
excitation wavelength was 649 nm, the measurement wavelength
was 670 nm and the resolution was 50 y 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
Example 3 was shown in Table 6.

As for the substrate of Example 4, a specific signal of protein
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reaction, the substrates were washed with SSPE buffer
("S1027" avail able from SI GVA, pH=7.5) containing 0.1
wonewdiourys dodecyl sulfate, for 5 mnutes at a PODMIS2006/008877
tenperature. (Experinment 3) An experinent the sane as
Experiment 2 was conducted except that FG- basic
(" PAOS5X" available from Acris Antibody GrbH) was used
i nstead of endostatin used in Process 3 of Experinent
redctd®Expiehi thnfixkd épt@m@rwagrﬁbdeb@eaaﬁﬁmé‘ae@ﬂﬁrﬂtmtto 6.
2 was conducted except that VEGF ("293 VE
Inalapleahhentr®meRER Hysee inNceuitd sy 45 A tbOsdE A the low
endostatin used in Process 3 of Experinent
bazkgkxpad wehieSywefd BEperdinedt t he same as Experi nent
2 was conducted except that human serum AB type
(" 292%91¢h0'thaveub ebiatef 600 d2AD Bl PHGR E&&r 153, alth@ukh a
solution diluted to 10% was used i nst ead endost at i n
specifid peoteisedndnfiRe dcasnde Olvdpepgsidersl, Background values
(Experinent 6) An experinment the sane as Experinent 2 ‘
wareshizinducEgge eiteepts 2hat 4huTanegesrimddtd $Rend 6, although
("29319-49" avail abl e from Dai ni ppon Pharma Co. Ltd. )
theosigmadnvdihes eslet® Hip¥, andy VefHect ' cﬁgad\ilEnglg"EGF was not
avai l able fromR& SystemlInc.) diluted t o 10 mg/nL
devettedused sigrmlsi b ehsdkedsam, it Rséaaddete 8RBT R Signal
sol ution used
was high because the aptamer recognizes not only the specific

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 5

Result of Experiments 2-6 using Substrate of Example 1

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 8

40




in Process 3 of Experinment 2. Fluorescent anount
nmeasur enent was conducted for each Experinent, so that
woheoesipoms si gnal intensity val ue and the backgrPoums2006/008877
val ue were eval uated. Each neasurenent of the
fluorescent anobunt was conducted by neans of a
m croarray scanner, "ScanArray"” (available from
Packard Bi oChi p Technol ogi es). As for measurenent
Tabdedi ti ons, the | aser power was 90 % the PMI
sensitivity was 50 % the excitation wavel ength was
B4guhim of h&xyeasnrearnent2-Gavebangt BubsrS7d 6 TynphLative
resol ution was 50 mm The eval uation result of
Expappld Sents 2 _to 6 u5| ng the substrate of Exanpl e 4

ati+on—tresul

Was Sshownr— aU| tTe
Experi ment's HSiEnA fl Elgﬂél sukféf rSieRadf C@ﬁp&eakgveun
Exanpl e 3 Wase%‘ﬂt@%tltm TabGE6. As [fBEGHe substrélee
of Exanple 4, aptapecifi captgmer of [pptaghereacted with

Extpleeiiexa® apt andn 5%@s obser \g8f7 i n Bxper gggnts 2 t08@3

ExprbBueeiti a'ent S, 56ach prot egpgyn Serum ¥gy derecretl
ExRdihda ! PV Packgrgumnd yal ues, ool e 'B@E'EK. E‘:’a'&’l'o

lIVC

l”e > U 1 aT CATT
Expetiment 8. ) 16548 ¢ g 13 P oo M1 588 act B 1024

dl 34 \.Lu T

I
Expsaineadh vial uds928r e hi gHATB4Expar i nbRd842 th 4. 1114

experlnents 5 and 6, although the signal val ues were
hi gh, any effect of adding VEGF was not detected as a
signal. As this reason, it is considered that the

si gnal
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was hi gh because the aptamer recognizes not only the
specific protein but also other protein

waanspeciogi cal | y. Furthernore, since the serunP@aas2006/008877
used, the protein was adsorbed to the substrate, so
that the background val ues become high. Table 5 Result
of Experiments 2-6 using Substrate of Exanple 1 Signal
of Signal of Signal of Backgroun endostatin bFG- VEG-

d Val ue aptanmer aptamer @itAIMS Experiment 2 10450 103
84 78 Experinent 3 85 9740 78 75 Experiment 4 90 89
5022 74 Experinent 5 5340 1024 482 82 Experinent 6
5420 1003 4984 8Table 6 Result of Experinents 2-6
1.usi ng Spbhtmatre afm@onpdr aféw e bixardieaBCuleMoBtaifed by
pol ynmer conpound for bionedi cal use obtained by
copohuhyreingi ngamn ethylemicadly y unsatur@ietl polymerizable
pol ymeri zabl e nononer (a) having an al kyl ene gl ycol
morendne(a)anhatimg eni caklyyeme sgliyeoht sshidaky n2hi ey Rnically
nmononer (b) having a functional group for fixing a
unsiaghogiarhinofty aii veb kubstaneeratl) haveadyi ehinedldnal group
unsat urated pol yneri zabl e nononmer (c) having a
forrrBxngi nkdtibbogically active substance and an ethylenically
unsaturated polymerizable monomer (c) having a cross-linkable

functional group.

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
for fixing a Dbiologically 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.

3. 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]
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functional group. 2. A polynmer conpound for bionedica

use obtai ned by copol ynerizing an ethylenically
wanswiiorased pol yneri zabl e nonomer (a) havi ng RAT/US2006/008877

al kyl ene gl ycol residue, an ethylenically unsaturated

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

for fixing a biologically active substance, an

et hyl eni cal ly unsaturated pol yneri zabl e nononer (c)

having a cross-Ilinkable functional group and an

et hyl eni cal]y unsaturated polynerizabl e nononmer (d)

havi ng an af'kyl group. 3. The pol yner conpound for

bi onedi ca Oagcomﬁan toclaiml1l or 2, wherein the

et hyl eni cal | uns@&tRur at ed pol ymeri zabl e nononer (a)

havi ng an al kyl ene gl ycol residue is a nononer

represented by the follow ng general fornmula [I],

Formula [l ]wherein R is a hydrogen atom or a nethyl
wheraip, R2 iissa dutdndgegeatemorn ar marthal lgrougr, R ikaw hiyglragen

to 20 carbon atons; X is an al kyl ene gl ycol residue
atpEyioyy an talkyd gaebonbavensg; 1p tbs 28n cambegentbmen X tis an

100; in a case that p is an integer no |l ess than 2,
alknkenegleaaddregidug bavinee 1stnd Oocarbmn héoutist freiean, integer

The pol yner conpound for bi onedi cal use according to
fremailnta 110;2in vheasienthab rtihyhenindaigey noskssr thed 2, the

pol ynmeri zabl e nononer (a) having an al kyl ene gl yco
rep@g{e}héﬁ masbe Hdveypompeohyl andegdiféoierder yl at e or
met hoxypol yet hyl ene gl ycol

4. 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
methoxypolyethylene glycol acrylate or methoxypolyethylene glycol

methacrylate.

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 3 to 100.

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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nmet hacryl ate. 5. The pol yner conpound for bionedica

use according to claim4, wherein an average repeating
waunisan18 t he et hyl ene gl ycol residue of the PCT/US2006/008877

nmet hoxypol yet hyl ene gl ycol acryl ate and/ or

met hoxypol yet hyl ene gl ycol nethacrylate is 3 to 100.

6. The pol yner conpound for bionedi cal use according

to any one of clainms 1 to 5, wherein the functiona
estrnum epokiegretipy leninygl bylfoneagrowgs addpploti®r i zabl e

nmononer (b) having a functional group for fixing a

bi ol ogically active substance is at |east one

functional group selected from an al dehyde group, an
7.act i Thespetyman epapypugddpr lHowiddicaduhdorRcor @ity a8dany

biotin. 7. The pol yner conpound for bionedical use
onacodr dilagmiso hnyo oie ofheteinnste t otlbyledieaBiyn e turated

et hyl eni cal |y unsaturated pol ynmeri zabl e nononer (b)
pohamiemigableunntricanal @)ohpviwe o ifkinRgiondl eke@h cBY Yixing a

_active substance is a nononer having an active ester
biclegiemlént #ctiby sutestiaaldeovd g rgenemalr hawimigaah 2dctive ester

Forrmula [2] wherein R3 is a hydrogen atom or a met hyl
regreaemted by the folloyringr generdl formhlkyl[2he gl ycol

residue having 1 to 10 carbon atons Wis an active
Foestwla [2loup; q is an integer from1 to 2 0 in a case

that g is an integer no less than 2 and no nore than

20, the repeated Y may be the sane or nmay be

different g,8. The pol ymer conpound for biomedical use

according to claim

O W
(viq

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 Y

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.

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 (c) having a
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6 or 7, wherein the active ester is p-nitrophenyl
ester or N-hydroxysuccinimde ester. 9. The pol yner
woanpaurds f or bi onmedi cal use according to any 8a®/Ust006/008877
claims 1 to 8, wherein the cross-1linkable functiona
group of the ethylenically unsaturated pol ynerizable
nmononer (c) having across-1linkable functional group is
at | east one functional group selected from an
crabkoiyisablel fueReohalagipupans aet hagdtylonel Funtbdnal group
pol ymer conpound for bionedical use according to any
sebngedf fron@iaiBallk dx SlylWepokyNat el ghAyheph&aryly
unsat urated pol yneri Zabl e mononer (c) having a .
cross-1linkabl e functional group is a nononer having an
al koxysilyl represented by the follow ng genera
106 or Nl [p3lymke@r Bbiind oluld WOErgioin &didad Asdicegdm@tidMany
or a nethyl group, Z is an alkyl group having 1 to 20
onear @bnclaians, 1atol astwheeeidf the AZhyRhically unsaturated
hydr ol yzabl e al koxy group and the rest of A, A2, A3
pol gindirézah ley i didater (8) ha¥ing THerposYivkasRaosdtidohll gsroup
bi onedi cal use according to any one of clainms 2 to 1(?,
is Wemenonide Ieiviylseainc dlkﬁx?ﬂ.@iﬁlﬁll Weprede 08 § BY | tARDIf61lowing
nmonomer (d) having an al kyl group is at |east one
gemenabsrmeledsed from n-butyl nethacryl ate, n-dodecyl
net hacryl ate, n-octyl nethacrylate, and cycl ohexyl
Forethbkcf3] ate. 12. A surface coating material for
bi onedi cal use conpri sing thepol yner conpound for
bi onedi cal use according to any one of clains
R4 A|1
A2
0 Si
\Z/ \As

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 any
one of claims 2 to 10, wherein the ethylenically unsaturated
polymerizable monomer (d) having an alkyl 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 comprising the
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1 to 11. 13. A biochip substrate obtained by formng a
| ayer conprising the polyner conpound for bionedical
wagecaotsdi ng to any one of clainms 1 to 11 onPaT/US2006/008877
surface of a supporting substrate. 14. The biochip
substrate according to claim 13, wherein the
supporting substrate is made of plastic. 15. The
bi ochi p substrate according to claim 14, wherein the
popymetri @mpoansdafoir bicanle dicall iwsepabyel dhisnto 46y fnéwirhddims
of manufacturing the biochip substrate according to
1 tan¥lone of clainms 13 to 15, conprising the processes
of applying a solution containing the polyner conpound
for bionmedical use according to any one of clainms 1 to
11 onto a surface of a supporting subst rat e, and
13af t eA bieldppbybsatraieockitinedr bysfdimki®t 1hgePAUoiBFising
compound. 17. Abiochip obtained by fixing a
théimdlygh enldom pethdefaubis medécan usbeabiachihe solbsty e of
according to any one of clains 13 to 15. 18. The
clasinoc it At eor diswyfhoe offai supportingr €ibstirhee.
bi ol ogi cally active substance is at |east one
subst ance sel ected from nucl ei ¢ aci d, aptaner, protein,
ol i gopepti de, sugar chain and gl ycoprotein.
14. The biochip substrate according to claim 13, wherein the

supporting substrate is made of plastic.

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
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 to 11 onto a surface
of a supporting substrate; and

after the applying process, cross-linking the polymer

compound.

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

the biochip substrate according to any one of claims 13 to 15.

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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aptamer, protein, oligopeptide, sugar chain and glycoprotein.
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