EP 0352 199 Bl Descri ption BACKGROUND OF THE | NVENTI ON 5 This i nvention
relates to a hydrophilic materi al gpgyspgosesgel | ent hydrophilicity and
fitness to living bodies and method of nmanufacturing the sane and, nore
parftcularly, to a hydrophilic material, which may be used as gas exchange
menyranesDeserptiont i fi ci al | ungs, ultrafi lter or per meabl e nmenbranes for
artificial kidney, plasnma separation nmenbranes, bl ood conponent separation
nenbranes%ﬁ'f&“ﬁﬂ%%@ THE MMEAREY t 0 be held in contact in use with the
liquid, blood and cells of such artificial internal ans as artificial

li versSio 2t inentiory relates to ﬁa’r‘Yé’P@%l@ mé"?’fabl“‘l‘i’ﬁ‘lg %‘FQ"E‘EI“&?’P‘%HC'EVr%‘Qtf&*P@Fﬁ togvipp ces

and cel | Rodies '\?d?‘?"??ﬂ °8@9'?“@€t§""gé ilig matedal, which may 1, o
prior ar t:;f%ﬁas i °H§' i °("3 "' A %?ng %g’%é%ﬂﬁg?‘%%‘?’?’fef ‘%ﬁ'ﬂﬁc'%nd
dl al ySI S n () aJ;g 1al | orgal uass aruricl |eve|'s t he
fiel ds Of g?fli a‘% tEI clrg?ﬁgLr? Fﬁﬁent Q/ rtﬁ c[|l n}gﬁon j ethclad of

engi neerl,ﬂg,u;aa m ,{esg,ﬁean scl ent | I'C experi ments. a por ous

menbr ane | slnqﬁee.si.om MoRPORBY MermBHhnés R gUixbhaigh, aiaaf.mmhbsd.ﬁ sUJré &43d RF the

bl 00d, a KdsRRN bichdhgiRG BRSMEREINAEEN the fIGES medibal FodhHeh, GRBRRSS oBPih@dFies,
nMenbr ane drécisibh @RgimdbAMindasiddGnd $cRAFME dxdefmériar t the hydrophilicity. As the
hydr ophs | i Cwher QUsordie ieiBiaRe isdus@PinQidSeqlRdIPEGNSR th 8 &Phdubdud S6ILtdR ol BIBdd, ¥ €,
parti cul aybigphiie| dottud membaret igused, drsa h@RPhobibpordBsThGALIE®R i 1s3P AR tbely trodigatbt | NQ
hydr ophi |impart yhet kydtophiicip hasbthe hydiophile paRows I ashehrandap JoMBE nidthbraha ok 1t cellulose

Di scl osurdesvaiive; J4R8@% @ihdbsé dcetbt3B4sadi scl ose nmenbranes prepared by i mrersing
a hydr ophobAg npmbeoes prepamdabie inenatling ihpdrephilicity sin hydrgehabic peiobss eambrene, dagehesehol |
fol{_gwesd RejentBiselsures 54453617 #Mrﬁ%ﬁWrﬁmmeameb@\eep@pw yoimenersing aghydrophobic

hy drophobofoup dhepbeane pubsbata e api ergpnis Salyemtaerea Alsehoy dollgyechby ovetep shiRstit hﬁnﬂu c
pol ymer nFERTEaNgs Prepesed 0%2"98?5‘“'6503@!0'69@5’ b MSEeranie Wil &n&uEfacspcyen agen

di ppi ng drvd@a@'tclm mar '|a'o Asuse 8 F’P’ﬁ"sdm%‘b‘?'ﬂ'@? phiained by d?B'PQ arcqagﬁs a

?2&%&?‘%?%% . ;ﬁﬁ’ e B "é“'%@ "'°"¥”‘F6 ?3"";5 e e
L { g oA

hydr ophobf} SUpSLY ?ﬂfl? fig Aorer

d th treatment e ron beal amma I |n whlch ic material
s, g“%@iﬁf%ﬁsﬁ ) gé i ﬂbpfﬁmﬁ ZL%; r%ﬁ% Jsoa?scti’se%nh h el ™

ne s
opti cal, Qs WBibtahés! fthd‘to Vind bR Brdrd et Icé\ & shaﬂﬁ’ﬁégqfebtﬁ@ﬁt'nﬁfénés
~discl osedysi | cHARAVGRCliving 1RBY: cohpoRenBSbH Gl Anetd S8 Joebiy AeveRBRL Rtk dpHobicOpdiss A~ O
249 513) héinbriies BESHRERNEne A bafiPopydRe used SRR A 28 Pl @Barktbrs, Hyropriic
l'i vi ng bogériisianesTof Golldadsttased! anti | poiyvisyP Aicardi- ek mBBIbIsCabd rhdnfbadnbE Bt suoMbayrhetl as
i n cont aciatsMalshas polyhetyinefidsryiee,HoRp Ry Idnfri@éndgolyéufionsl her e have been devel oped
~ hydr opkobi ¢ Hp@verthe Adidphilic pBoud Imemdlape tdnyistiag ef caidbsp of sofiasp yYieraiveslis @abjeasto
Cartifici adwelinghepsset vy wateaamie supatriatsar Therofvysd wbgmithis p@ousendotbane® asfembled in an
- cel | ul oseapparstes] tharfidw path yithengpparatisio liadle- th he bidcket ith tha bveelliag) of theemémtaanesin edichsuch
. pol ymer naicesei e spedigrmpusieyoteihd yriembiiahea canpbtaliee suffjsishiiyachtajried.nFurther] i casel when a
- poliysul f drdropiiig porous meralsansrconsisting dfi p gellloa-tiased g5 pelniny! aieohdrbesad meterint isysedag of
- cel | ul ¢5s emeglicak: spatrpant gyemprans Wa&OP%sﬂ'ﬁ‘ é"@ﬁbﬁ'@ét‘t hag thedroxidey gtouR) dethe Rplegkle.er
BNt e ekt el e e ot
. in an a
“with the %\ﬁef‘? °H 8% IMPpsFL! %an?‘%f’r‘?e”"???e%‘d%’eﬁig‘“lfﬁ’s & t’l°h%°"ffe’f“?t8'fah'éfn'(',"’8'eot? he
' menbrane aratods £l ent Ly abt ai

: hy dr opfi | consideri iness ©, Mo caFj eatmen hTerﬁﬂs mem 9a?‘l§ qo %? embrane
mm%%m$%$Ma?W%m

th bloog eanﬁﬁul@ £ id $ep g tlat'@ éﬂg'ﬂ@smaﬁﬁén)f lwhich 3R il fBd nbRNIGT Watét
rei nf or cegpRidht, A% ARnSéss ?B%aypr&&ﬁ brkblooAlcsiompéneht 2L ERShed, AUKERE B drentd lodshe
met hod gy i 6 pifdlefelwhbhlR is3ohy a8 comthct @it M&@@rpmbte.eeawr@tbsdm rane are covered
with a hydr Ok, itGs r8BdrBd, itk linstardelih 0oieHal df BiomBdid Malefials Rdsedrdh, BE1OT; 1ol 99827, 1986,
| NPOSsSi bl wattbbck cepolymhers [pRdstm b8 Aie $Sulsstraduiace Gt & \statud fthat R 6s 10 QUEkatdTRidRIphiRd andS
| i abl e t ohyamplthbiz phéses shoas exelpar faiessito bidod. Such blbtkichgnlymesanayi bd@biained byheating
fitness othe sitatrawe ciriaads with @giolymat materdab consistingriof bydeopbillc did dwdipphabicreatrpmasiecule
consi st4 nehaios. Withhihid rogtied.ohawreyso | it isediffiquii tie coval ewndine and Wighly bydrphebiveingan ghore
pol ypr opysusages atithe rrolypropyisne eerozenmemtranegifquniysyith ther leckicapalymen Fagher.ithy Plegkgen,
al t hough toRelyBRr cPVPRIEYeS i§ ligitle torba sprafater gndie weakiin g geehanical sttengtiyht . Meanwhi | e,
it is reported that a nenbrane, the surfaces of which are hydrophilic and
have hi gh water content, and to which |l ess plasma protein and bl ood cell
conponent are attached, is subject to extrene |oss




so of platelets when it is long held in contact with blood in or outside a
living body. Further, it is reportap08sx1gorBtt ance i n Journal of Bi onedi cal
Materi al s Research, Vol . 20, 919-927, 1986, that bl ock copol yners present on
t he: “substrate surface in a status that it is in separate hydrophilic and

hydhdgphobi SUMMABE OF JHEMEVENXION| | ent fitness to bl ood. Such bI ock copol yners

may be obt ai ned b coatr n t he substrate surfaces wth a ynmer materi al
consi sti ng % ?j&g e B‘*’H il QF o gg)b@reeg%ggwd 'tg n%r?%etgrm;m
this metho8 9 ‘” '

hydr ophabi & parwé‘r?‘ ool s o eveanﬁavrfha@dbs %E?'w o AL s o

e
ns,

i”a].Iy];:‘)r Imsyl \M t |ﬁ t L% gct OQQE gq, E&re |£'
EP 0 352 1 ﬁ&g ' (‘(ﬁg o8 bE &M Enaln WY & dri3tbsToR

i nt ended, i szm e;g&gnap the ab ove pro and 1ts object I's to provi ée a

hydrophil i c ke, @bordiffoCthe inSeriirtMbrb &4 ror,.abdtmydﬂdpmaﬁarars%emabl th | whith i
fitness toshbstite'@) BQrtioRss mbbrafeS8ndlthedBIboR cofolRdF @doPihe RatoRISKPANARY sFPdolisiéd OF
cover | ayeas graichiai 16 %06 faR lof thé suifddes lof/the pétblisaneriblahe slibSifate @) dabl d¥héripoiesgridcbe
sane. To atHembi Thehpasous ijemnbiandbs subetraten(Zi i3tsuitibly colipdsed ofsa idphobic(bomer material
hydr ophib i @ith & thrashaid surfaceltbrasivk ot ® p@rt \WNir (50 aipt/an) ok hejovaorveith @rwateh alfsiiptidnctattangf a
hydr ophi | i ¢.0pcdrpelew. Atshit in suitakle thatrtee libble poifty§ 1.96200F togl .96 10% Ba ©2o B0.€ kgiom?),rtier
chai n and/ thickeese sfetheymembprangl is 2¢ o 390 dm( and ther porasiyugsf|28 do 80%. dudifet, thetmmlymert materiak
surfaces ofonsiiing rthe @orpgs) membransy isasuiialily arehydiephobici Relymermatefiadr mainic someiiser; ot o
t he i nvent PeJyPramyier i s provi ded a hydrophilic g@rous menbrane, in which the
suligyr at?® g %F"F'Lef éh$BY%QP§"'%ﬂ%P%\ﬁ§°°’dHWd°tWPe'"Yﬂ" Kis ewﬁbﬁpfﬁ@rmﬁmr fbtfedttﬁév'"g
mat eri al s FH%] are CQ | ed as raft chanto at | east part of th

surfaces of , t

i gf"@d arp héJE: terral
thereof. T g ;\brm enal t,a?% ’ﬁ”‘%y olymgr ¢ bE ) o a
hydr ophgpi §e fc u 1 I sa}‘:l po mre?r ra?'lvca asIa oin atron t:JI'aO 4

300

N cm (502 ¥u pﬁ’/ a yd Q(EJD db%te
bel ow. Al g bl g5 ad.éar setg %iﬁﬁfi
Pa (0.2 tootzﬂeQ-y htlr@ }oP ﬁﬁsonq o & edlbstrate ?) Q

and the popaghdriatiel by ngE)IQm dr dns&mrsnomta ﬂ% H&rphaaatt@rhbehbsﬁa@%utchttra.ﬁw
the por gls B lvaiten thereSs! ruhaé? pYovRed ¥ e ansnuaehmﬁw hydRpifhic! rAdterBBinMhich the

conposed ObecdRd MfiartAiRlystsps hoted @bove areFpéfibrmed alteiria®lyly tHeGiéMidnbd ofdBrt ibdeddent to the
accordi ng thadstee i nvention is suitable as a material fitted to |living

bodi es. Furt hethe hydroghilid inratprisl Gactordingl ta W@ribvieation,t theemeteriab O havng dikdhydropmiichsaymei
manuf act ur icimip andhmelertap I(Y) | hagingritie eryd@bhobiviolylmerC cirmr in Sthes blackf capslymert a2 paskent in
subj ect isng separatecphades pathe substratdsirfacer soditab B is@kcelienhrip tisrfitnass te iNbgtbodibsesutlyds fivfesa
pol ymer matotigodand rgsistance against diseesas.nent to t hereby produce a pol yner radi cal
on the af or eduthen.uith thecrerpus mempbyanesfermed witls the hydssphiliey meteripl according to the invention the
graft-poly Riesk cPRRlYTRR4 '%‘W’h"%'&l"?l’%@ S/ graft chalade tha porgus mnsbrane gifbsteate, and thgrefore it is
polyprer i zaP?stﬁ'l"fletW PERIHGR) 'aﬁg #1509 ShikP|PRaraiD H’tﬂ'ﬁ?f""‘( sd Wﬁ"°§%9§’l§o?5‘§s iy apdy

t he subs"f’rét'f'@r lypven 29 t

e ft rmpossrble
s]tcjbsequeﬂt fme"'sa §ra %‘;’n‘%e ej:@ﬁ ?Hgﬁ?f?qu} Psﬁd? E“rjgtg ?' aa% % 'Eﬂnt
e Cobet r e %;; iia e

fus f

enﬁ rﬁ%%?orlf cop

ub
/vg?é?rer'! b% OI’O d in r% s: ;rﬁ
hydr 0phopi oo ke i i%lo ; i o mbéﬁ&%abﬂbﬁ 30
to the invepighOLchdigd f ahﬁcr | Y ‘?r{emglraﬂé/ JoP G ticR m iftfal lio!, RdmBrane

hydr ophi | i Gor Rk paHcread, Wariblid Sther iritfbRRE:OBICexREl dildhistdn SbdtRent BRE 2% rAdrReol
perfor med gbif RS bidrehdior laREDIE 8 well A Gark GFthess WSMBAKREurth, $ind thb Bpgositesn@P -
I n the hydobmeigolyterahiai bidthe awatePBIdPN Gaving thé) Bydr6Philie tbipier dhaif dRtaticidd bl e
havi ng tshe hidvaphajidpdiyiner gralny pthe mbatariah (Yp hating atiechydraphobid polyraer ictedh Zhand the polymer
hydr ophobi suljstrdte {&r the halume iah disbrarde| due kio carpltiigyiye waterr abs@pties ds1 reduced wing to the
separ at e plresense ofithe Wetersagluble paliymeer Shailh, scomparesito tthealtydrophilicsporue alembratie, imwhidhea
fitness t o whiersolple nolyimes chaincis coupléd tonivres pore birfaced. anddcorrespprwiinglycthe argjarinen 20d
di seases. diameter of the inner pores are increased to promote such performance as permeation. Further, since the
s5 polymer substrate (Z) constituted by the porous membrane consists of a hydrophobic polymer material with

a threshold surface tension of 5 10~* N/cm (50 dyn/cm) or below or with a water absorption factor of 1.0%

or below, the bubble point is 1.96 10* to 1.96 10° Pa (0.2 to 20.0 kgficm?), the membrane thickness is 20 to

300 um, and the porosity is 20 to 80 %, the swelling of the membrans with moisture is eliminated to ensure

3



FUrthe'r, wi th the porous nenbrane formed with the hydrophilic materi al
according to the invention the bl Bl 35289 Bher is chemcally coupled as
graf; chain to the porous nenbrane substrate, and therefore it is possible

oduce er conS|st|n of t he se arate hydrophilic and hydrophobic
pha S th‘?"Fﬁ R‘Fgﬁh Vﬂﬁésﬂbﬁﬁ (Z aﬁé'vgfmhp% 8@‘"@%‘ mappgial
°'°' °hé '°i" fpanefiztionypanghe teagily

porous medhle s permitiin EJ
pﬂf.l g egls ur S 5 ing o marate
i cy grogﬁil%:;aﬂim E%"ggféfjéi@ :‘J‘EEQ? bp ﬁﬁ a"ﬁ%’%‘ﬂ%lr‘% 8n§‘éef‘%9°f'h%’"f' & ace

bet ween t €k ger Pé?ﬂ'a hll‘g gnjiaus membran
Consequenthéré‘fromt;égo h QRBHIo l'i'EPd’neVW'n Tnc ?ad?él?ssfg%‘gE p ¥) %E ed
into bl ooy Qbjekting!théd s h@NE Bladh {r éﬁt 585 Ep rtdagﬁal lclgﬁ u

t r eat mentygaiieRt F@herctﬁ@ @ﬁnd?iﬁéﬁb’d Qﬁ‘ﬁon i& brovgit boumfnéﬂﬁthblspoHﬁlg on@rﬁha& Ara -
separ afo Gdiy rﬁiﬁbétﬁ@ﬁﬂ abfqmg@@wwbroﬁﬁmrﬁbblﬁﬁb ARIrdphifd @nd ARIFEPhEURE pbitherdaS -

exchange rmdhomérs inf thegadboub PREGS:  ThESRHRIpasdId 0 lobtdih bh the Gittratd h P& WiruckRITh adiphily f OF
artifici odbleisgratedphadersane. for artificial pancreas, various other nenbranes

for external circulation treatnent and al so nenbranes for cell cultivation,
bi or eact BBRIEMPEIOBFTION QRTHE BBAWINGSI es of these nenbranes. Further, since
the opposite ends of the polymer chain of the material (X) having the

hydr ophi | i Eigpdlis/ areehempiisi enlagged-salessertiopal eigwphowingeth® gectivnalistogtive b theputirgprilic
chai ns of tMerighaecsrding|to theyinvantien; #nd t he hydr ophobi ¢ pol ymer chain (Z) and the
pol yner sulj$t £dt & spegyral dtaﬁ@mvﬁbp\ﬂ%mﬁ#rewt&s@ﬁmﬂ ec @P yagoup, Rxperimeptal sxamplescet

~ absor pt | on PPreus mefeRkang a3 ihe fyraphilic materis accordipguto dhe invagtion apdeonteat exBMRISH 0| v rer

s s Bﬁﬁtﬂ*@%ﬂ%ﬂi&ﬁﬂﬁéﬂ EEQRBERIS nor por e QUY?AEQS"" and

cor r espondi re er?rgd ergbolti entgoghedljn\?e otnewi;ll O e h d wmtﬁle c %h 3 a6m| ncreased to
pronote suc rs a c l&?&l %9 b@: ETF] the?lgﬁé ili %te id ac d1 rIg he
subst rg,t Qn\fe C?ﬂ'bs b p l| ce é?bl C
pol ymer rménﬁfrdn@ sul‘Mrﬁt (i} at el'S UJn ﬁlﬁ atrﬁ lap&) 9 vi |ro hiI

dyn/cm ofhgh nédidg’e EIE P& chdid £yrdahdiPSuch ha h n(ﬁt@rfals

bubbl e pCBré’antllﬁ; sopaidfd dhedek ]m 4 %sﬂlta§aa3[e? il dhe PijuleOeledighdted?dt -10s Erf%rp@/ rhfﬁerﬁﬁf'mar ane

t hi cknes Ssubsiatd02 ieinakd6F theé iriaferidh 9 it SheDRYIRBAIRCYchbif, 2 Horkeh & he/inatbhd® (vF Wi heNg
of t hesomenylroptdbic \bhdir) afd 4 Sh liktétabeS dédain il €6ingoSsdeud alraltpslymer bstiResh 86 difiier B1
excel | entmahbiae Substiaé 1 sidaktdrialt (). with tHetigarbphilis pbiger ichin. pol yner substrate (2)

i s a hydrophohé porpusl eratsranaEfbrened alith il Hiykipplaliznipaaia0acodrdipg toythé avyritien) ahe Ielock

pol ynmer rcapgoloasr coatgining d¢heofmatgmiah f(X)- withl tharehydrpgetiilic opvlyo@n clistn ereia chiateral f(Gr wihd thet hus
per m tti riydioghebip polipmarchdin ankd/ot the metorials (<) ad<Y)famr coupiesl as\oreftivhaln © at lashpataithes
consi s#i ggem.wans éE&P@ta@d frnersere. suffages ¢fdite porium gembrare asethecholyzrier $ubstrated(Z} Withbityi ng
bodi es acdiliFngjany bridging rraction besag Pwv@amg@wt e lightrbeans or radiatiprsp el materigevithal |

it has vepgh ifig gelymerjchai issnot garfiGuipry, § 'E?ScFPé%“g Ut baget polyghen chain hRvingdighod’
of manuf SN 1o/py SAuDIR i WatRt Py 'tcs“'I‘FB'(Vé‘F’r a fhr ”?F}‘?d?"é‘ﬂ'h?flq 10” lf)WF'Btﬁ'%o Wﬁ'ﬂ’r%ﬁne

t hacef r Oﬁﬁ‘ 181‘&‘?c°<5r"‘ aF? B’p'f éa°F°ﬁ9‘ a'?°§° Ehaénp' 6 O\ HPP '56?'&'3?’ i

f or red®o

ol h

pI asmm t rdlm |no m hyFmethac Igl? % 2:1 él %ﬁo || ol?sq en s;tugea lp?é'i\é glr:d

Further, 15.% aﬁé’%‘ﬁg& il pga %&, F’
iﬁ\rthél Obl ﬁotp i teli 3€ 10 s t

pol ymeri zat i

grown Ry siHis |téﬁb|9!90 aﬁur QPsak |6rpfaﬁ6} fﬁe P euér% vm?ma drSphilif psl
gaseous [JAaik.exanplésSof tHel mdteriall(@Srd pch@tyme %&ahmamhcﬁy , BB EthyiahRite p&lﬁu&{yu

St ruct ur emdtiacilatd] @ivityidéralzhibride@pd pofidtdnuarbehgens! at us. BRI EF DESCRI PTI ON OF
THE DRAW NGh thé hydraphilicl porSusaméntbiiehs Bibéotdingntb atiediagbnionaihe bRelc tapopmbr ofi gealt &hlamwi ng
t he sect ishowid besthemizhilyrcaupddd th lasd oy dé piotidddi ab co&ting bt 1hé likRCahQNelsuriases Of thé)forous

I nvent so0rmenatinahe Sulgpirat® Altemativaly) dtdé passiblel ittreta Aydraphitie\pahyaner mitedal sCcoadiaion Priatecisl
spect r a cilurfacas by usingesuple p ibridgingcdgent s aphulisfurstionglomonomena rrovpdaddo agroisiyeembrane

hydr ophi | substretatsefdces undercuehd palymegzatiprecanditiaaribat ovanvabridge covplinge ére @yodvnet! e the 20
DESCRI PTIar ehein. 19 @F@IQEPRE@ ENORLiEN TS Q@/\Ehaiﬁbm@fﬂemf@d ansyoh pelymes materigifast he

i nvent i orPveltye 9l s Cfith RBGeIRGte bpast. cqamme daxsp ultrpMioled rayRi plgs Further, by the term

s§5 "hydrophilic porous membrane™ according to the invention is meant a membrane having surfaces which are
more hydrophilic, i.e., with higher free energy than with the polymer substrate (Z).

The hydrophilic porous membrane according to the invention has a graft chain having a basic structure

with hydrophobic (Z), hydrophilic (X) and hydrophobic (Y) phases in the mentioned order. The membrane

4



Fig. 1 is a schematic sectional view showing an exanple of the hydrophilic
material according to the 25 i nvenEP®r852TB@Bi| | ustrated hydrophilic
material is obtained by coupling to the surfaces of a polymer menbrane
subStrate (Z a bl ock copol. mar containing a materi al X havi n

hyd+bphi | i & 9?3/??9 °d‘PY31“H“é g “ei‘?a‘EVeFﬁuﬂ‘l’g tﬂi\}"‘% aff, © P}S Hﬁlﬁgc""gﬂﬂ‘%@r

chain as ch

orsts R L”é""é gﬂﬂ'@f@ afv mgp B et e
EOldymsh | e§to% le l%:ah 82] rther :
% rop ' ||| dro ; re lo 8 '
chai n, ef’?)rthd tpO et vveen
the pol ym%'r ReY, anﬁ th%u tobmﬁcepotmﬁ%nmn ral: a.r(gxt), tn nt.tnea %’j’ﬁ BB obigmer
pol yner chgirial éonsttdaﬁg 16 PO rREABRING BE pdiyPH ahRedndid s hsfonBRb @6 al

accor di ig Kem {Ededyh/BrEd bbiow or o witer Bbsaiplio nqsuwabvmc P&@ﬂiu@b@feﬁ‘éﬂ thdl €neBRBLRS pofth is( X)
wi th the hygh@pl 1.96C100 04 0PR6 20.01RgHEMD, Kb WStk Mickheés is\Rotd13d0len, Bydine phiesy &

pol ymer chzi @ 80%l/ The Bubble IPBINE fedsSa (alje Sitdindd YDy armtsafi®anine dondsctddllr B & rRdligddnN
to at | easpreqodiietl 0 ASTNIE-336 anvewitbrisop@pyd alchial @A) as olventn Eiie fedsity Siskink aqereradget he
por ous nentwiuathastid ¢féhepolumerairthespoostte the eve(all volumd ¢f thetmentbrane.zi ng any bri dgi ng
reacti om basdabe palvmenyubsirateif) prgfeaafie monsists of a hirirophekispotymer adliedal meinig .corippsed of
materi al (pdyPwpyiénet he hydrophilic pol ymer chain is. not particularly linted
so long as iff hmwroathm gjerial acedreingrito thepvagjiop caphbecpblained by prodyicipg a pelyrogsraslicalrpn
wat er, but the suréages afpihg Relyeer subpirates (/)| by %’BP‘F"&%éhet eibsirait topd lay tempgraecRiasmyQ
dyn/cm) ore3insdk then %“WP& graft aH?B!B‘P’ 'i‘°6 no" e ypstigle sprfgpos, by  supplyings the Hiydigpfiilics
of ({he ?Pa;ﬁ?’l%f” % é?’@“ aﬁg‘:dﬁ str BW ‘vl g&?"@?‘t aﬂfe§3%%1gfé8 S 1aE 1 IPaand

net hacryl 19 V8 il i Temoving
di met hyl a

é{: ’|I‘°" 1 an sm iz or:lb
t he noi ecukg %’éﬁ gm \ r{n lh/?ase :s }Li;rar élhg§ is ﬁh 33y§f hgo
hydr ophi didP tﬁ, ?ra. 15h th (! 5&% Pofﬁﬂ ‘g
derivatives ¢ hiltPandHelirg H'am; a@lg dlcal pol menzatlon
pol y- N- met Blngied ¥lu Ry &Bphi %h@z xy\ét'hl et ¥ \WR/ 9 lione e}ﬁH&i}late
chain is nﬂ-ﬁneﬂ@lﬁé&l&ﬂb@rﬂ - dutn'eimd&&ﬁanﬂ& &rfan&nétﬁyldnﬁ B& e‘@aﬁblé &Cifle
t ensi On Or qrYEkbIRE nRRGRSr V) &8 dRieOBnd FelhByled-huasy 'Enbﬁﬂmei%f such s ﬂﬁlﬁﬁ’deﬁhhcrﬁlﬁé
Wi th t he hateligiiiclyiate, RuitylsB/iate CShaéns, ettfyicné Rlr&ifioridb ahdForiiBloMbthattyldteYand Alse deriva-
pol yst yr emies @fakryleiniay bidahdiceryiameiee, pol ybut hyl acryl ate, pol ynet hyl -
nmet hacr yl at e Theildyophitivyporaie membilaheosccatdingatodhepioleytioe tcaralhd abtainee bin ydpying .thel metibdde
hydr ophi | i ¢ npoufachisingriberbydeapbilicaertatio trg sunfacéshat the iporevst meawbrant lae pdifnee kubstoatroZ) mer
or graft chailhe kydghiit iseous renmbised dbjeined inpthie way hascthedblenistcorplymer with thielelydrophobic
coating a1 andhydrophiific chains ﬁegrg‘wtaac,t@sth@membrenepwrfms and) thedermation «of g Jdyst inawhich
Al t er nat i viepgate |ht’dft>@"'ﬁ@@%h¥t§'r°@h‘tbhaﬁhas&s [AKPCRIRSEH | in Fé""f?@lsiﬂf?e perpig bigh fitpesp do blood
coupl ed t o2Nqeip diving bodiesr o kecebigingd. Biengyll Stiéage &f [iinadkpdy has, Bedmphilic angd hydrophobic
mul ti-f unc?qr‘t?ﬁsd'l" arﬂ‘J’f?&r?EPe Hhereigrd, °é'él‘°fso°f rsB'if?§° F%l gatdpns tools i ipereasgdrwith ag

5&7 hstgc &H Lo, pr 5 F\ i at phoblc _
oo ohriche o me B Pfj‘? PR oDy B L R R T P O

graft chaiff gﬁ,rth B u¥ %&bﬂﬁlﬁoﬁéﬂm@%ﬁﬁyeeﬁl?.uﬁkﬁﬂéﬁg@m fﬁ ﬁ:ﬂ:ﬁg tmh
S a

n_the lécos

an eI ect ro& Pﬁi ’E

55 "hydrop Oﬁ QIU&S se @ébﬁ.‘a{ 5 1 L%f ftrlﬁeu&cﬂvc%ﬁt m b eaHibied b
menbr ang, ﬁéét.ﬁbgths WehibRRS siMa bé& it £ gdba " BlvdhY #r QRNGrht Enainl F@fther \Metéiso‘t&l AR bhillc’ €€
ener gy t haporiis tddrfolafie PatniS Rifiath lastné AbgPoc( ofkhe HYBBPHNKAY &nharbmﬁb.agrdm&lmhfeane
accordi ng $tsud begdtidn@bi Haindas bd oBtainéd b RFHrEprigRly | SB@ctRg IS Mmblediilaf Waights &f et h

hydr ophobi atei)s, (<) ahd (0D pth ltheredpedtivanydirdplyilits p Ihgdddphot{cYghaipd 6 1Bs sirfacdshuch control
ment i oned dfr tierphaséhsparatioh rstaus cén not bé° obtaidé wittd Blelibmar Gberdiora the osutfées of the

i nvent i en hiroplilicoporres membreaeuacordinggio divet iveatfon hisesatistagioty fitdess to liipy balies iwhigh can
cont act of nai berssen Wity any homepolymersor pndaecopplythert he pol ymer substrate (Z).

Basi cal |y, i fFurthes sincegheableck shrelymetie akeimidaliyrgupiid as oisfitobain to djsalospremerpiirang, uniike
hydr ophi | i the qﬁ’)@' ag Aepting,Ripassso e i no) Poptikilifeef sondrlign at the interiacq heprean the subsiraigyand
covers a sklpdscprplvaer yps Agiadesult, thed ip neyposeipility. of 0\‘s§°"6'8’|'18"tsi3l?%'=t“@ﬁ°ft93? béPCbFQPE'K'“er

copol ynm&t i finte H'é°dn§(d'|"'6§ H?qyr gn ng(g; p&?ﬁ!i"%m lﬁ‘ Bl %fe sFé'gh%
al t er nat el Pompraye is ot 'g
Furt her, as;?‘?“ ?'ﬂaﬁ?ét'? ROS la?/f?r 8':daﬂﬁn ‘t?ﬁm ojo "‘é?h “ 0 ano

(Y) graft IoPL SCBUPTEa R e xed'"é'?"é Sptcﬁ% ee e ‘éur
Further, with the hydroph| | i c porous rrerrbrane accord| ng to the |nvent|on a
hydrophobic pol ymer 5

ﬁ -
-g

'U
5
,&am




materi al constituting the porous nenbrane as pol ymer substrate has a
threshol d surface tension of 5 10gdokB2 1d8 BN (50 dyn/cm or bel ow or a
wat er absorption factor of 1.0% Also, it is preferred that the bubble
pornt is 1.96 [err] to 1.96 [err] Pa (0.2 to 20.0 kgf/cnR), the nenbrane
t hi t’nes smedicalspariifigial3pgang eyoh]as ariificialhongsand yping aitificied Oiternal G0as, PFelengbd telskesd
poi nt mednasic! Kpaimeat agisleseire Whighhaye %MWWW@IH%?@WWOQVWBFWQ since
prescri bettae Pelymes pelastrates; (3 ohihe mempiang copsistHphA hvaroe'vherpog’ ateyial, the mpahtane iFhe
por 0Si ty é’ﬁ%‘ s@(e'ggrbé‘ &hto g}g@gal #d has excpllentdimansjong} stabjl Anibhasfitnpssdo lyinge s

to the®o &FE Rl %Waﬂré“*" f@"“g hyd’?r'r‘éb'béﬁ)yW‘é'Pp"ﬂ'ﬁrS’QtaF%Pré" by

pr ef er abl §F° : °§'t‘ ?)f“e'gm'h J e[r)ngrn r mate 0'? oseg1 0

p0| ypr opy, gl% mbl{-/J (hi eLt %fhe oly ham ;] fhsééﬁ rT%volumewlsbe
obt ai ned lc 'L c ely
subst r‘?ot riz'teltl| Slﬁ ngin

treat menty,g 1P highl wateft & Bébi (AR lhSrE 1) pd I Qhdists Gt

ot e Aoy eraésﬁhb@:@ ;Tmr‘%",ri&umro@;ga;mm Siides % ;,r at e

surfaces s thid p’eﬁﬁiﬂlﬁ@fbaw Ecntrdl o 1l cohdltiods o syhthdsks 40a Rﬁir&pﬂuh p&rsusLQ
and W t h Ralifg PSUriidai a stals Wil sepeatdptiabds. Of i nitiati on of the pol yneri zat [ on
renovi iy NOEirthaf infvbder tocimpio@dithé itdlese phihé hairdphiloPeRdus Ménblae FCaBiAd! toahd imditithi ON
and t hen todivisg bodiegr.antitbiqad oy peride atdeman kpscific! fupttioh 3acht dseseloytive @psvedingCprop@rper
(Y) in gaoshadaiige phEupse, calahgic adtivibeshdqealongedebesseplybioldgicaBmatarials. i3 undtddal Balyrt@. 1
to 102 t onatgriaigrmekyviiet douplédvietogd hydeophilicaeti hydrbphobie pelyrher achaipdn ithis case, ghedwtidephiic t he
hydrophr | Rogoup membrane aseriding to Jip iventiomenr e en prsblientemembzaié.cal on t he surfaces of
&_sUubst raf'éthE'Z)s'"GPs' B rfeetho 9f nanbigetiring a0 hydranhiliq porgusemprmbyerecgecorging: to the

hydr ophi I'P‘@“‘é’hcf st ie pwewer*rer éheg Vacaﬁaf hwolmwwrﬁe (D Aytybiactipg the

r adi cal or? fahvr tsﬁ‘m;ﬂgae 'Nf’ .,}? qoh &l 8' étp;cfafﬁ ﬁh %z;eactws;esz; fio

ﬁ_ P%,? rh;i(a Itg g, Y/ Eé g %pdég clean and ry p ocess of causing growth of

c | c il ch e|a|

dl met h ro 0 |c rﬂrau &??;ﬁ LE e of any merlzatloﬁ |n OI' gata hEé 0 m I'IZ ? (Y)
are acrylré’ qiSl | Is "m_ ‘?

S0 et hyl gj«( & use uuu nd
perfl uor O&FJu £n>6 d é?nb?alﬂdh ol Yidtus & pK%@s rat?&nrc\é e efﬂmently

met hacgyl am de. The hydr oph | |c por ous nenbrane according to the invention

can be obg&aimpegs by appl yi ng the nmethod of manufacturing the hydrophilic
material to the surfaces of the porous nenbrane as polyner substrate (2).
The hydr opdinple£1 P aad SorstiEkamipl Dbt ai ned in this way has the bl ock

copol yner with the hydrophobic 35 and hydrophilic chains as graft chain on
t he nmepdr and pwns memisranearvdsidtige off plyprapylana and with 4 gt of 230 nwini acwidts @p E30atre a
hydr ophi | thicknassdof adl ruap eab & poyehdisweter af €.6prne 3v@s tusadnasasubstratedandt sbjestedpter arlovs

hi gh fi t ntemeratere [plagroaitrestebnt undpri condilipn$) ofckirgps pregsupeofdBBdiar(®t tonk |88 W end 20s¢e.f ace
of Iivi ngTendie pressurygs taduded it 1-3thRp @08 tasherdislow. 39 ithep @reél Ppivmerizeiion aels eausede
Th&ref or et° ProReediin gagecys pigse fon @ minyies Ay aupglingrd dN-dingthviacklamida fhereingitar gofqried to as

i ncr eade PV 13 &ydsenhilie mepemer |“PP°!'/\,ﬁ|pf,°ﬁs'~'L"i/\H 1967 P8 K%P”k iThRyRafteyy "%P"l"?"@ﬁ§%‘\e

t \PrFsd'e eaTUée EhaH'OOf Fy ¥ te( einafter
5f§§§2u' an ¢ g:?sq;sgu %&Aﬁg et e il mﬁ?@ %

t he ot her r§f éf Ap\,9 ¥|§° h i

Fur t heg, ,ﬁgmg{ ,%Ph&t.hrr ik ic sZm : hﬁlséﬁ)&%u thrEies b
br|dg|ng or ra ner chal

obt ai ned tr&f Q pQOI WQE'H)I 'Eé?gn ngsspeﬁorﬁk@htgupﬁyfnb'%%ﬁ Iﬁﬂ@r% rW'g?éﬁ | f
necessarym.ym%ﬁzaggmlﬁnmgggﬁogﬁbﬁ stat us of | ock copol yner can

control | ed hye KarophikcSitkdus theinbBransBaidigsisek ewofya@.ea polDMAR 28@ Psly-8R hy@rart cn‘amr
the gr & t wed @tien. wabied t Wi methdi6l mb Qirtetihylichanibe lahd sibjuced o BRtEbva BebsRNET ths,

vari at i onheafolytidexicliygext eacié tokioiey tatdinteaplitariebusi rbactionr testyhdatagehedtion testyand tratsplaé-r Ol
of the sttaliondeshEonfrmhing td thg saétios ladministratian astio idssel mtantiatly ofithp PHARMACGROEIA of

sel ect i ngJapére Theylal passaarthaseteslat s of the materials (X) and (Y) with the
respective FRigdRoibhwe iresultsnof $wielteoprialytis of dheasunfaceolayer hortioni rof diwe kydroghilich poroust r ol
of t hessphmerebransp an Franeniesst 4o @susmanannmtrarweal@ymmnwtmm - IRAEN ddiede!, FTS 40"

Ther ef or eManufagiured by Jenag BigradiGoe Lisig. Lahglerh & israbparptiop of RANSDAAeAMIMED RSt (TG Prg t o
the i nventPdhabsaretion gt ipely-BArcgmy “ﬂrf'[°h‘e§§'t Withyip s?Jde‘f‘%§’“9\m reRctien yith BA t'l?e
seen with? a?w‘wﬂm‘arwér?"ge Comparad IR BB ESPYYR A infigaing lip incespsp-of terfrongrtign. &f
copolymer is chemcally coupled as graft chain to the porous nenbrane,
unlike the prior art coating process, Bhere is no possibility of separation
at the interface between the substrate and bl ock copol yner | ayer. As a
result, there is no possibility of dissolution or separation of the block
copolymer 55 in or into blood or living body, and it is possible to

" provide a highly safe nmenbrane. Further sr nce the rrenbrane |s obt ar ned by



gaseous phase, it is possible to obtain a thin surface domain in a uniform
phase separation status. Thus, the gpglggpiddpe porous membrane according to
the invention is applicable to catheters of various shapes, 5 EP O .
352199 B1 nedicals, artificial organs such as aritificial bones and veins,
art M4 ci al poimBar naI organs, prolonged rel eased nedical treatnment articles,
et c. whi ch halableHishowsrresylisyed @nalysis obihel surfach af thelhedrophfiit porodstrembeanescin Egamples 1 to
Further, sidrth atspaan P@)W??rﬁ'?ﬁfsm micrgseape (ESOA, tModelHEM B hyippon Banshiy titgva pbsgrved
hydr ophob| éhabl'JP et ofditiegengn the, yeaceeie fopely-OMAAfredigeds with iRceagRing timpecpf t’ﬁfctlon with
absor bi ng er and has excel I ent d| rren5| onal stability. Further, | t has

fitness to IhI 4 'Bglé" i5bovg, dro‘cga g}ﬂﬂ\ 'lSé’°’81‘sr1'ﬁ?i’%q’%5‘ﬁa1’°°6’l"Sé‘kth%B ?f:;’;h 5
havi ng hyd :iﬁ Ef%lﬁ 'Hgé ‘:8 he
ment i oned :ég ot 8 F%X%B? ﬁ@dﬁ'@%‘g&m‘ {{r‘cgf" fhgos of
i nventi 019 5'19.8,? Eegt \%&dc%n&fctea %ﬁ tltylgy tt?llc o?ou me}m%n scart]:gl rdin a{oethe
restricted .,nxm.tm 5&@%}3 B Vil W Bl el e Z A ptﬁso
reduced CO'EE% fth.El bl t'riEh stn%%n ?i. 'trdshV¥i ﬂe

pol ymer chgigNsdma mﬁﬁ o rdéh tdiipdfaturePfRl B BinuRd Thed Ité?lpgf'ste\ﬁp b Tash mefe
di amet er OfpnfsRITRADHAE A HiRedCwth LsRBdhdonEihing 2.6 6L eﬁalﬁshudshm TRY R¥iitaHt RgstdnPT
hi gh watgr wasbeméed Wit 3h. eldction Mikfoscopd) ESEA IMBel RSMB4E” yUSioh AeRsh.OasSbund Mat @
pol ymer maisedstantialiyh o/ platgletoha’ tachét 10 @heCSUFEDRS of the bdt6us/MBntEadb @cdoidlfg to the invention
pol ypr opyr emethat veey siightopiatelety eitadhsdiogoredngd Gubstantially delormad., It wadUBuspreddei dleai tha the
ready cont swofacesfof thia orosmaentibirape bave high wifitily dcscetis ki lidinghyody cqpipiohents. por ous

menbr ane haviTagleal #sty thacwbble peints watbrugermsatién sreipelasaia csepanatioe f thé Sydrophilie Lpotober |
in Qr/dermt anemiyranegasording: tof the investionoThetpieemin peparsticiniwag obtgieadovith theehidod afeew by using
accordi ng e@+cméminimaiietand at & eyeqp speadcpf BRACE's Thechweromilio peroesrmambrpnp gesording dartheai n
speci fic f ientippbas sxrelpnirerforaapceas plasmareparasion pembraeas ol si nul ati ve
response, cat aI tic act ivity and prol onged rel ease, physiological materials-

or funct | o rraterl als may be coupled to the hydrophilic or

hydr oph i C t\ % cas the h %%% G u rane
let a on-tre: polypr 9, DO[OuUS

accor di ng tm%mtb %ah gr‘nﬂ;e%gef rme )g ‘Qs h%‘ﬂ]né;mbégi S rfacoeréﬁv?;{re éfmd

si nce |ntQ Zﬂtﬁs f,/ g I C porous nNefbra

accordi ng to e |nvent|on a poﬁ yrrer rad| cal |s produced on the surfaces of
t he pol yégerEthrate (Z) by subjecting the substrate to a | ow tenperature
pl asma treatment; unlike the case of a treatnent with gamma rays or |ike

hi ghl'y per meablpgrolis tHembrlay) wad BftirRsiked by 8sing BMAN 3 CiyaidPhillcNRordmbk anc?Bigrohd aé S
possi bl e t Gyd6phatid) mBAJNRE in HE sanl akd 45" iR AP 1 ekdepil tBiEthat thd EunBitidnd Sor TR Graxel

I S a synt heslymeriZitioh @@reOdhariyed, | af@ it w8 Gvdlia}od PTHICGMed borb@URdnilgang Wasidind®fo kbe a
graft cheai rxobet fthess Riving Bodisatae in BdampiX)i. ThidMporogs memlrekieOiia iglverca pakdiigetress rai, N -
and nat er i & thié ¥iateheasiohgprvad WigrdanGeeatodni naicrpsabperte bbseilv@ hopanictlratigngelse of any

pol ymeri zation initiater or catalyst for the polynerization reaction but by
suppl yi ng &ontmstdempled t he gasi ous phase, it is possible to obtain a highly
safle /hydrophi | i ¢ porous nmenbrane. Further, since no solvent is used, such
effect a8 chafadtingr frishlegk cgeqiymer fenelsting<of AMAA] 2nd styrape Fd‘tﬁj%'é@Pes gha palvRreRvisPaIne
havi ng a d@gwseae@tfate ‘bfs 3‘?1';9@ apeld f# yAs E‘&ﬁ’rbﬂ Yo imeassi et8°E‘F"f‘|ac‘T“ér‘?E“Fy
30 EXAMPLEY"EMM ‘éag Ef?qﬁ?l Examp'ﬂ“ga Niw

consi sting i oBe s} 3%@;"0 %’h’@“’%?ﬁ?p% faﬁ £ 8 RYPA %ePa’??B"Pﬁ?Pm%{mw AP R°Breq Y ‘?m
a thlckn SsS oq'l 1pds pore dianmeter of 0.6 [err] was used as :

substrate t tenperat ure plasma treatnent under

conditi onsaﬁggnpz#?ﬁgp@ﬂg%ﬁ?%"lﬁw a (0.1 torr), 80 Wand 20 sec. Then,
the pressure mas;ikaEWeRtohdictdd Foths” ?ed(ucgiopgf eclive sstaR&els Rtind e B&?&B ni¥idfahe
pol yneri zaibQminge® thetihvéiflor. Trablb QCEREs Hd GEARC PALS sptiesie wfa@ber%rrﬁ@dnwdé‘rsth&))éame
suppl yi ng Nodidhsat iR kadtpies| 15881306 cdp Bk @lallRBA Sas Foplabiid vl EAO(eBiachfibte) A Lt 1S
hydr ophi | i @olmeR8Mh tiké ey sefdiffsiénBb id (ERanffles 5168. in Eantrédd EXaripRI4 no. EAJoRmerhiion fwas
non-react i \pedbrb®dAA was renoved by pressure reduction for 5 mnutes, and
then a graft Aseithe obasorelnert\of the exttaciive sitstendes,tatiicet 1 g of eembeahet100 tsesAHistillad
grown by swapl yasmgid&iioaautdelavkr exyimtityi a 1/$100ie30 nindes: ThenpU\epsauags of 36006 Z220R8n ( 8
torr) ard aas neaswied tapobtdnethes maviiraune galust(deita Ve the dight abSiibaach.AMiththesa membiphesdthdy

graft pol yrmeaximpeivalogn(delia)V) was at 220 nm.
The exiractive substances were analyzed by liquid chromatography. The main component was poly-

DMAA, which was reduced in Example 8 to about one-eighth compared to Contrast Example 4.

7



Ekarrpl es 1 to 3
one m nute and two 45

seconds,

the time of graft polynerization of BA was set to be 30

NEPOL3E2,199 83pecti vel y, thus synthesi zing

respective three different hydrophilic porous nenbranes having surfaces

wi th different poly-BA chain |engths.
was performed by supplying the sol e DVAA,
med. The hydrophilic porous nenbranes

f fQly- DYA4 and pol y-BA as graft chain 50. were

hyl f or mam de and subjected to extractive
acute toxicity text,
generation test and transplan- tation

polyﬁerlzatlon
pol yneri zati on

havi ng bl ock cqpol yner

then washed wit
subst arfices t est
i ntracut aneous

test conform ng
t he PHARMACOPCHI A of

resul tg, of surf
porous 55 nent
spctrum FT- 1 R- £

of poly-BA comj
w th Bfs the abs
i ndi cating the|i
Table 1 shows r
menbranes i n E;
(ESCA, "Mode
of \Qi/t Pogen on
reaction with
por ous nmenbr ang
hydr ophobi ¢ ol
control of t%e
wi de r nge gtr
adhesion te

to the inventi g
A solution con

(¢

O

e

Wi t h

h

t

A

qg

ace

n- was perfor
| @ema divget
i & TOXi Ciot y
t T ° heRt
Ol irON 3drn]

ey al
Slss+0Qf t

i ng

yner
str

n
ai+ni

platelg rich

the sane volu

system was was
containing 2.5
with an el ectr
found sshat sub
por ous nenbran
attached were

surfaces of th
conponents. Ta
separ afd on of f
i nvention. The
using a 24-cnt

por ous nenbrang

pl asna separat |
to 3, a platel g

porous nenbrang¢. It way f-euné tkat
menbr ane surfag¢es were |fognglg Bave
Qe
Exanpl e 4 22 o
50 EEEWVE
s89cd
(SRARSRORA]

s5 Claims

1.

96uﬁ

TR (""Nbd
Label ed A is'atsorpt'on

t he sarface due to {
BA=Friom t he abové
accordijng to the i

sel%tti
Jas ¢pfduct

| & &

anpt e 1

| FTS 40" n
of pol y- DM
[err] C =
becones st
p ol ¢

(¢

t‘?’n g
by N| ppon D4

hai ns on the 1
urle of the md
on of condi i

e

e Lit
g 3 8 of sodi

physi ol ogi c

text,

ini stration
I

anuf act ur ed
\MA conmi ng f

ronger conp
ortion of 6
f the surfa
4 scanning ty
nshi) .
ol y-DVAA re
, 1t was fo
vention has
renbr ane sur
roscopi c™st
ions of [Qea
hydr ophi
ness of &he
umcitrate

(ARP) extract¢d fromfres
at rBom tenperaturg¢ for 30 min
ed wirth

salt water

t ar al dehyde.
cogds BESE@\
y @88 are
ng to the i
antially de
menbr ane ha

t snidig bubbl
grcph‘sl rgl pQf o

deparati on
jle and at a

gl U

arfé ‘a8 wer |
on test was

ng to the ifvention has

venti on and
ormed. It
e high affi
e point,
s 20 nenbr
s obt ai ned
creep speed

Cont r ast

conducted on a non-1

passed these tests.
e |surface | ayer portion of the hydrophilic
to 3 using an infraged absorption

0. Wth incf

It was obser

pl astic vessel

by Japan Biora
roma C

t hed d

3RLA3
hydr o
ron m

yp& @l ec

Huced™Wi
ind t hat
bot h lﬂ]y
face«and

At usk df
ct Hof .S

h incr
t he hy

o

hase S

nbr an
s to |
in con
f the

n, the
W th

p&h—T
e surf
y slig
@RmCh
cells a
rmpati on
dmg
blwede

of 30 [
excelle
anple 2

Then,

mA8 Sf&s obg

In Contrast Exanple 1, graft

and no graft

st andar ds of .

d Co.,
ne of r

h 3@ ptBon A
1

Fig. 2 shows

Ltd.).

¥ 0, and B abgorption

eaction

ol{y- BA.

philic
crosco

easi ng
drophi

) o

eparat|
p
es accd
iving b
tact w
man add

resul t
a sol ut

mShi<.
aces of
ht pl at
el hha
nd |ivi
and pl 4
@:the
Qf WCOW

por ous
e

ed that the gnount

ti me of
icC

onin a
atel et
rdi ng
odi es.
th

ed by
ant -
ion
erved
It was
t he
elets

t the
ng body
asna

by
ophilic
as

ples 1
propyl ene

many def or ned platelets attached to the

i ng about 30 % of the surfaces.

30

A hydrophilic material, characterized in that a block copolymer containing a material (X) having a

hydrophilic polymer chain and a material (Y) having a hydrophobic polymer chain, and/or these

8



A porous nenbrane was synt hesi zed by usi ng DMW as hydrophilic nononer and
styrene as hydrophobi c monomer iEP P1962d8%Binet hod as in Exanple 1 except

for that the conditions for the graft polynerization were changed,
was eval uated. The obtai ned porous nenbrane was found to have 35

es as in Exanple 1. This porous nenbrane was given a
was observed with an el ectron m croscope

fitness to li

bendi ng stres
to observe no
bl ocks copol yner co

pol ypr opyl ene
it was inposs

menbr ane was

observed with
phen#érenon we

5to 8, Contr

extractive su
T4
cond
(et hy

i nventi on.
sane150
w th

differently i

was performnmed.

about 1 g of
extraction at
55 was neasur
absorbance. \
nm The exira
mai N conpaget
one- si ght IR c(

d ai ns 1.gwn

containing a
(Y) having a
[err%

copof’yner co
a material ()
352 199 Bl m
of a substrai

35

40

50

55 O af noe

Vi ng podi
5 and
part}gul
[
por oJs
bﬁe
gi fenl.a |
an efect
re obiser
ast Exam
bst ances
bl e 2gsh

itiops a
Iacpliﬁ
n Ezg
Bama
ﬁgggﬂ
ed toZeb

Nth thes

ictive su

Bu

n-BA

Polymerization
Time [min]

DMAA

55 Claims

1.

C for
 ai n t he max

ﬁ

a materi al
a hydr ophoh

in this state,

agggﬁgnge1
t i-men @f

el sgY

bl e 4 Experi
found in t

S

D

) and t hat
°s gbty 8g |

30 m nut

£ nmenbr anes,

(B)&Emvigg

bi © Pt yner

hydr ophi lic

(X) and ()

o

888

noo
e o 9

S e—N

3

Example 1
Example 2
Example 3
Contrast

Example 1

esde gse
o ¢obtain a thi
e
I @NONPCr esc

e wher eat h

bws t he resu
i n Exanpl e

t Reain@asslr e
100 tinmes o

st ances wer
y- DVAA, wh

Contrast H
ic materi al,

(

Y !

ntrast Exa

hpe.

Tents were c
ne porous ne
t. The synt
5 1 to 3 exc
[ he pol yneri
h Contrast H
ment of the
f distilled
es. Then, U\
mum val ue (
t he maxi nun
e anal yzed &
i ch was regdu
xanpl e 4.,7
charactefi 7
a hydrophsl i
chai n, arfd/ d
material, ch
X) having a
i ¢ pol ymer (
are coupl ed
mt eri al .

nple 3 40

nduct ed
nbr ane ag¢
hefi 8 was
epC Eor 1
zaRi ®F ti
xanpge:4
exkract i
wafeéf wa
inatra
delta WV
n val ue (
&UI

~

D

5
)

ced- X

B

[
8
74

;

aracteri

hydr ophi

hai n, an

as§ grlaf t
o

erizat
[(min)
- EA

DMAA

Polym
Time

at a bl ock coq

and it
excel | ent

Coating of a

and styrene on the surfaces of a

as substrate in Exanple 4 was tried, but
n and uni form coating. Further,
5s as in Exanple 4 ‘and in this state was
Cracks and a surface separation

e bl ock copolyner was coated. 45 Exanples

t he

on the reductj on of
cording to the
performed under the
h@ SSBA vids [repl aced
e, B eto
nee BAopn| yaer
e subst ances,
added for ay
ge of 350 to
of the |ight
elta UV) was |at 220
cr grpipar@ptly. The
anipHe- 8 t asahout
52 199 B1 [erjr] 55
ol ymer
mat eri al
199 Bl
bl ock
ain and
EP O
surfaces

i zation
to

t ocl ave
220 nm

chain and a
~ EP 0 352
ed in that a
ic polynmer ch
/or these 8

Example 5
Example 6
Example 7
Example 8

Contrast
Example 4

A hydrophilic material, characterized in that a block copolymer containing a material (X) having a

hydrophilic polymer chain and a material (Y) having a hydrophobic polymer chain, and/or these

Wy
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