EP 0362377 Bl Description Technical Field 5 The present invention

relates to nedical materials and gp psezgssBf or preparing the sane. Mre

particularly, the invention is concerned with medical materials conprising

a raactlon product of a copol ynmer havi ng epoxy groups and fluorinated side

chaj ps arResedntibnl ose (a macronol ecul ar conpound having a |arge nunber of

hydroxyl groups) and a process for preparing the sane. The nedi cal

mat er i al SeMicRlfld nventi on are preferabl y used as a material for a variety

of nmedical 10 devices partlcu arI for he rre di cal .devices that w II o COMe
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the use Il O ErafdRGh S oQﬁTt Yot o A Especial 'y problematic are such

comon propertles of macr onol ecul ar rraterl al s as coagul ating bl ood or
activat i ngcighgiht\& weyst em when used for the devices that will cone in

cont act W|th bl ood. In order to inprove blood 20 coagul ative activity of
macr onil ecuHéétofore] Mny dhasromole®itah Metetidls hdé bddn Weddl ds| nisdizalinaterials rGaMila3E rivdterills
hepari n, aeéspecidijpidely erpbydticissnauss opibaicshiefy) ppeaseedility Bad ectinoniip pHvaatades.oOn the
Lai d- Qpe roitteo -hihalb Ibiocongatibily7 B8 8/ ptébkd) in e vwse eaf , thask anaceimlechlar anatepiels. Espscially

. sat i sf actpmblematicedré @uthi commor nedpertiasedf opnremoleqyfar etesials aspgogguiatingniplenid (s lactivating

. mat er i al gminunechystpm eien Eed dar dhe dewicasithat will come inrsontent witinblead. b ordgntodpprenetblagd t he
i n{ent %0 rpoeqylame@oﬁvmeofmrowlecwmr@ter-aﬂ & methed in ahigh gefpese; i ponnegted with heparin, for

bi oconpat§#TRIe. s beap propeses anapese |Patent fipalizatiop hai¢-Resndo-Byklic Np- 7 PaBHATE) gy evar.
mat er i al sheneh i)?%é%‘%’gct‘f’@reﬁﬁ‘i"é‘ba?q doyelepmentohmare dapraed mpgicd matgiAsdReser) A
medi cal materi al rising a reaction product of a copolyner. conprising
epoxy %r dﬂ??bﬁ‘ﬁ?ﬁfd?%'l‘ gt°30 hydr ophi i ¢ pol ymeric noiety and fI uori nat ed

f]iygreoghla;p ﬁonta W “ﬂhmefn nf:@g%?g%ﬁ&dw“ g?pm aﬁevsuﬁs} ﬁ%%? q:egiagxl o
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hydroxyau@%; ih '%&b% an acr ester and
sai d hydro rd& { ¥achiS Brédutt!on ) cobBymt Comirishig L-@datamgyl K
pol yfl yorin |l|@ @:Ljférﬁ : It:o:nated sﬁlg' irl- éﬁ h@'ﬂyd?&%]s GE& %ﬂl@%\oﬁﬁtéﬁh ned

by cont act ichiokd) e copo yrrer | n liquid phase in the presence of a Lewis acid
catal yst or a&ud&ly&@ﬁﬂlllc @aymeérit Soiety domprising 590% b3 GRighrfor dcryiie bkl bOrsdRxyam@ @sters
materi al CQRd 0.D160% by WelgHt bPdhaderyfid-bigidyLgaser bl saildagdirohbisic pehyiidiit el HOMprisihig OUPS
of the copabypome by weibht of dhcaciylicylyflarisdted@itylgset)ps on t he surface of the
mat eri & , t hesalyactiorprodag baing obtalined(b )contactimyithe edpolymaérds liomid phase dr ¥l pigsence 6ft em
1, wher ei n aalegmsl aavecatalysirpr ars alkelf otﬁly%wuye warfagh bf @fcellulesic Ha@se materjabsantaining
gr oup- cont dinationg Gir/gtoupp ke eact th edagiive ppaxy gIOiRStof tha webolymer withdhe fwictiqnleOH groups
f 1 uori nat edndiecierfash fi the maertah thatebyyfomyngradiohd bi ¢ pol yrrerl c noi etg and
cellul ose d2er pedierl nateriglaesordingeto dpm e Whereip iagiplymee i eigh of the
hydr oxyd gregesy ssrqyp-%'wr\slhm%@hme Relyragsie avjelynd the fQSh%htheé'ts?ﬁB fidehaiprponfaing
above- nent |"é5ﬁ’f@?!'°?| F F"i°'€‘y ¢ W\é‘?ﬁe(?"’rﬁ?f"é’t kptiyegn thg gbove-mentioned epoxy groups and
Met hyl met B a% of cellulo 00 D te
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90- 110 parts
d yci de nmet hacryl ate met hod for

preparing nmedi cal nat er if Mathyiwnetederyiatenpr i s s 109ers bygrelght ppol yrer conpri sing
epoxy group-cont ai ni ng hyRekvbwethacyiatey ol yme F’Q"W{ﬂa&%ﬂtﬂﬂﬂt | uorinated side
chai n- cont ai ni ng hydr op d‘bfﬂ@x thylyoetheeryipte adi Ry woldh §il ose, wherein the
copol ymer is contacted il Plyddy ‘ﬂhaﬁ’ﬁﬁ'%?e i nt t19A5 perisdyMeigtof 4 Lewis acid
catal ygg or an alkali catalyst with the surface of a cellul osic base
materi al cqstmmbhéwiof piesakingdMadicabMmaterialsQilioh rconifrBed Badtiffs topblymern @apiisingepeyoxy
groups of tgasupeairmingnretrophilichpolytmerid moiety iand tuorikakédgaide Lihgin-camtatnimg hydrophobic poly-

meric moiety and cellulose, wherein the copolymer is contacted in liquid phase in the presence of a

Lewis acid catalyst or an alkali catalyst with the surface of a cellulosic base material containing functional

55 OH groups to react the reactive epoxy groups of the copolymer with the functional OH groups on the

surface of the material, thereby forming a bond.

(4) A method for preparing medical materials according to item 3 which comprises forming as the epoxy

group-containing hydrophilic polymeric moisty the composition :

]
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surface-of the material, thereby formng a bond. (4) A nethod for preparing
medi cal materials accordl ng to itegpd higyp paonpri ses formng as t he epoxy

group- cont ai ni ng hydrophilic polyneric noiety the conposition: EP O
362_377 Bl Methyl nethacrylate 100 parts by wei ght Butyl

met hacryl ate 90-11 ] gnt hacryl at e 35-45
par%’é by weight 5 gje?yﬁyfnizfc%rﬁi? G | at e 10- 15
parts by weight the wei ghtyjsaliethy et@@,rygte hy ric noiety being
45-55% and the rest being @yédymgtﬁda@tag ew; angmr;g;ga{ i ng hydrophobi c
pol yrrer|5c noi ety of a copotymet allu trreh II:J tre auuvc IICIILIOHEd epoxy group
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nmentionggl ahR¥BnedMetnf SihikbBNes or tiiAhlrdhNAb V8B bs & SRR S| Ng epoxy

group- cont ai mis N@sdipstl anb,| the naaicyl Iitdtdrials NPItRL Mventich EdnipAses A teactioss iptb@uct of the
chai n- cont eipBlymérs mpationgaihabbveCan 0diMIGE said dopolyhhey conhgrising edosy) grenpadntikiad hydfophilic
reduci ng opolymérit mbigiyragd filotreatbd Gide ghainaionteisingigykitophabig polfmervieewolatyo | ecul ar

~ conpounds, 2@ is beliedkdritpttfor reéheing ar mdityjngeniood iwoaghlativh attivity ¢fyacomhieduiac conopoands,

~ and_y he 2y tindingo et aasivener/in avhigh the Ihydréphillicimaiets andsthe: hyidesphdbicanoietysare fell kalanged is
gr oup- cont sffeivacAsiheienophdrbupcconteiieg lgvdrophﬂreémorees vipyl gsters, @prylici asterss\iny} glycidy| asiprs
gl yci dyl  esndescsli abicidt psiors @reqraferplis, |As dhetfluprinatag eide) hainccppiginieg hyaltopkaiis polymeric
f1 uori nat etoisly#ee prefarebly Peniionad W‘WEH‘WMMS@V pf Yﬁé’l‘ P%""?rﬂ]dé"t W'ﬂ@é"md alkyl
pref er abl y oSt R ARRHIC ACD e8| uor i nat ed a est vinyl esters and
a pol yf 1#or | | r%fr%erefarak' It ee éVrg °¥'&" t 's astylic esterg, gpd acrylic

pr ef er abl y 9YE#R lyﬁEfb '"8 a? ﬁ'rawg°° Ef?% mpg@'cpﬁf’%’mcr fgiety I RY¥uqrigated
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acrylic esth el s < T sl Bop Wl Biroeibn BbBtbgbecviae

chai n- conta
esters he acr ébeé e i{-ﬁreaf era@le as the acrylic esters is
met hyl , ethyl propyl butyI hydroxynethyl or hydroxyethyl acrylate or
nethacrylate The preferabue pply zthe formu 3 ﬁerrL wher ei n
[err] which may be or i ren are hydr dg a ns or | ower al kyl
groups, [err] is 50 hy rogenja o a | owner aIk I gtpu Kl
hydr oxyakkyl group, tes a u rrngte a up an n and p
respectively repres ob th s mer, mn:.p
bei ng 5-90 0. 01-60: arelprne era nﬁgdrogen or
met hyl , respectivelly, [err] $ pref rany thyl, e yI gropyl, butyl,
hydroxyet hyl or hyd oxypr pyI ( |s prejerably group Rjaving [the fornul a
-CF3, [eor] A weight rafip of 5 ghe starying mgnonmerg in the
above-nmentioned coppl yners is pfelerably mé: p 20-50: 20-50 )20-50. 3
EP 0362377 Bl CH
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wherein R', R2 and R® which may be the same or different are hydrogen atoms or lower alkyl groups, R* is
s0 a hydrogen atom or a lower alkyl group or a hydroxyalkyl group, X denotes a fluorinated alkyl group and m,

n and p respectively represent a weight ratio (%) of the starting monomer, m:n:p being 5-90 : 0.01-60 : 10-

90. The above R', R2 and R® are preferably hydrogen or methyl, respectively, and R* is preferably methyl,

ethyl, propyl, butyl, hydroxyethyl or hydroxypropyl. X is preferably a group having the formula -CFs,

-CHzCF3, -CHF-CF3, -CF2-CF3, -CH2(CF2)2H, -CH(CF3)2, -CH2(CF2)4+H or -CH2CH2CsF17. A weight ratio of
55 the starting monomers in the above-mentioned copolymers is preferably m:n:;p = 20-50 : 20-50 : 20-50.



The especially preferable copol yners have the fornmula [err] 10 20 wherein
the weight ratio mn:p is 5-90 0.640@823728190. The weight ratio (% in
terms of the starting nononers of the hydrophilic polyneric noiety to the
hydrophobi c pol yneric noiety is desirably about 70-50 : 30-50 in the
pregent copBieysracislly peferaliieecopelymars haye thedeneia  of the hydrophilic pol ymeric
noi ety iIs preferably used nmet hyl , ethyl, propyl, butyl, hydroxynethyl or
hydr oxyet hyl acrr t cr)ﬂatecqq a mxt yurg ofctnem As X he starting
nononer of the hydronhob% 2 pojl yrer i ¢ 3ni efylip pref er3ably used a

pol yfl Borinated @ kyC ( I~ t@ i Hluoropei-hyl+ @, 2—2-t+ifluoroet hyl ,
1,2,2,2-tetrafljuqroetihyl, pentafljuoroethyl, 2|2} 3}j3-tetrafluoropropyl,

di (trifluoronetthd)mgt eylD }2,i2, 318, 4,@,5,0- oft pfHuorQasyD or

)
-t

2- hept adecyl f | yor ooctlyl et hyil ){fest er of{ acrylic|of nethhcrylic acid. These
pol ymejs are prlepare@® by a |cdnventior@l process|such @s, for exanple,
aqueous suspendi on pdl yreri|zdtion, bllck pol ypefizatibn or sol ufion

pol yneri zation} 30 C e ledoxy grodp Hp t he] hydroph€IHc pol ymeric moiety
can be introduded in the"pdl yjmer elth r by po| yhreriZi ng\gl yci dyl acryl ate
or glycidyl netjhacryl ate tdgdther wi th t~t1er oh g or Byfreag¢ting

gl ycidyl acrylgte or glyci nmet hacr ;ﬁ [

t he presence off a pol yneri 4at{i on |n|t Qr su as, for exanpl e} amoni um

ceric nitrate or hydrogen pgroxide-a ferrous“galMt. Proportion ofpthe epoxy

. group in the polyner is suitably 0.01-60% by weight in terns of the anpunt

- of glycidyl nethacrylate. 35 Reacti on of the copol ymer and a cellulosic

babrmteﬁ'\eﬁln'ﬂi'%ww’r'iﬂ!'@d"@lﬁ5W%@@omﬁ% the copol yner in an appropriate
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of the i oo %gu atlng, I nmun
syst errsoact B b;;wy a&a @.L &Lp g pgﬁnmarﬂ:gm ay%a,bs&mamlﬁ% Bblyrikr SR & ed,
the prodyslymerding pb&h&ty &tu fll RethafylatéS Bgdtibr Aith | ohtleF infdhontérd) 8 By @é¥ting
medi cal dyPderylaedér gyeRPINh R & KydropiETolymbi iR 1tSe, prédeAceIaR aSRYAERALEINS
and r esi Ghieidtor @adhle] 6 exarhle, hhmoﬁahwedlcmsts &t BydilgérCibronidé-h fefrbus sam PRopbrlonCad Bieact
wi t h bl oogboxybteupin 16 palyiibr iscsaitablp 0DNPHL By Weibht inermg iof/é) arhieihDalglycidyll eethédnitee. t he
I nvent ssON | Reattioneof thetcapdiymeEamngtetiuidsicsmse Gatprial s marieduue pyadissolviog thexcepphimer ib | n
a gl ass pal wpneopriztat organict sdhentveuch ad, sfore @xamp®, 28etprar tmefhiyly etiwdi gdene. tdivkans asre
her ei nbel tetahydséfurary arivii asiding touthe sadutiort & Ldwds apid catalyeil of aribedicz catalyistend fidrtheree ggfiulosit? . 5
parts of bmse materiakethh selluipkiabese mderiglamaysbeoih verfops fornyad rn@&rh'acfpry?xam@e APRmbians, 5
pakts of heowitersend flase Indhis evenicihe mastion iscarriodrytbydipnjngdhe formedl Bitetial e spistion
cool ed“ n°f5*!9°°l’q'3t!flﬂﬂ‘drﬁ‘{aia #en, degassed b a vacuum rggap eﬁogh?ged with

a hydrophilic polynmer in

u
>0 3

ni t rogen, dé @%‘% Clidup °'§§%ﬁd b'°Fﬂ’€pat“ REFIMPECUR" ot
[err] until ppe. oﬁ?Jag I t s s i .y %;'E%or 5 gn me mee‘yﬁgker o
;:lloglt 32;5 B ? fﬁﬁal z?rslwh(gm(g- g%%adi g ap?e]uﬁe?s%% e hegkgog Jgﬁ%@ %céi wil

et haci Y1 Sl g coll g.g}tggg %sam'bxgﬁsn emta&és i me;m%de%% by wei ght

based 4 upon e assay o epoxy group. Copol ymer
Preparatiggmpganmple 2 5 In a glass polynerization tube were placed 0.25
parts (by weight, the same hereinbel ow) of azobi si sobutyronitrile as a
pol ynmeed zédpoRierd fidpatafidn®Exampté1 parts of nethyl nethacrylate, 10 parts of
butyl nethacrylate, 10 parts of glycidyl nethacrylate and 20 parts of
- hexaf | uor oi smoprgisy | polymbizaiion yiule @ere Thlaced a 0.25 part (by weight, the same hersinbelow) of
azobisisobutyronitrile as a polymerization initiator, 12.5 parts of methyl methacrylate, 25 parts of glycidyl
methacrylate and 12.5 parts of hexafluoroisopropyl methacrylate. The polymerization tube was cooled in
55 liquid nitrogen, degassed by a vacuum pump, purged with nitrogen, degassed and melt sealed. The tube
was heated in a thermostat at 60 °C until the content was solidified. After cooled and opened, the content
was taken into tetrahydrofuran. Reprecipitation with methano) yielded a white polymer (referred to as the
polymer A). Glycidyl methacrylate content in the polymer was determined to be 44.3% by weight based
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polymeri.zati on tube was cooled in liquid nitrogen, degassed by a vacuum
punp, purged with nitrogen, degassep sy 37hgi nelt seal ed. The tube was
heated in a thernostat at [err] until the content was 10 solidified. After
cool ed and opened, the content was taken into tetrahydrofuran.
Repr eci pi t eron the asday bf epexviamovel yi el ded a white polyner (referred to as the
poIp‘Dmer B). dyci dyI met hacryl ate content in the polyner was determned to
be 19. 2% b¥®° 2t he assay of epoxy group. The polynmers A and
B prepared as above were respectively dissolved in acetone to prepare
WV %sdlutidh? Q'?Pseefﬁweﬂta“?%@b% d’(elﬁ |P!§FPsd %ﬁ§ P&'&ﬂé‘ﬁ Bﬂ?'&n‘hPr’faF'Pu'tﬂ'?p'@@'°‘t’) ofy
concent r at 39 snsﬂbu Ogtill qz)ly et y butyl
oled

obt ai ned W& é’f”sf grheaa b‘g?'?%" p m

The treat eg° :g'sés:d ,,Znﬁg %“{'t;bﬂ gé @aﬂwtgt ump ur wnh %gs
Ccohtt bo‘iy Mdn i

to pr epa t ta yc’Eotf
ATR spec r H\ Sednybvﬁl Iyn{e e%tt@'ég |1n&hac Iate'g éOQtent:[: 'tl% an
ATR. spect r yi wﬁs &aamh&a 984 i’éi‘z@g Mgﬁt B&e& lfoft l'ose with

the pol yner Arhe bélydid & BncPe o3 Bove ¥e Q&\ébcﬂs&w &éssubddngaeaohs etar@are@ts W/ &0
[err] ori gidnbe tholehdhas tHeso nymadeadnsbnsm:usweftaaeo@tamkm £ 0ebl whosanbO m
det ect eds d4h of th@$oiibre the bbthinedwak dippeddls dsiatcaltioss shgbtdor dperiod of S0uBCt angl e |
with water wahe tefeiliteiGloss Bhedtd)Rerd lRvaghly agshbd ditBudiond bndTWdte@to dlepare Bheedical
measur emeninatems oftiecievebtiont he dropl et nmethod in which 0.80 [err] of distilled
wat er was dr ¢pwiedtransiotrhifraahpTRespeciruth & Ghesreat@ialtbusadbtained istsbovelrio Figi hdFigc dri @ct
angl e was AFaspeciath of i sagple oblaineddly -thechedlimant of) the iceliuiesecyith the poly@pr, A, flewhidhtan esiere

S hw i 30 Tedwhonyl stretgiing vibration at 1730 cm™! originated from the polymer A on the surface offtaghteollulase is

Sanpl e detected. Cont act angle (degree) Cellul ose sheet treated with
the polyner A 61.9 1.2 35 Cel l ul ose sheet treated with ;
t he pol yme?reshm"ﬁﬁDRte’""“a‘W"l‘lfrp?%.@E'_ecel | ul ose sheet 40 2

1.9 1t is evident from a '
sheet a®ordi® 1 pl : ?leéﬁ %2" 5’3%? ég nge
;“azazteofg%ffo <A %t@%tevwfsm ki e "?ftf" b0
hydr oxi de was of a cellul ose sheet for 30 mn. to convert the.
hydr oxylg, gr oup of the ceI I ul ose to sodigpesalt. 2) The sodi um hydroxi de
treated ceI | ul ose sheets were di pped respectlvely |n 0. 5 vv/v % acet one

sol ution of the pol yper—B—+for—24—hotts—The—trqated-cettutose—pheet was

t hor oughl y washed with water to $3M™%® a nedical ngprgqqgngle(gqleg{eﬁ)e i nventi on.
3) Test for contact fprghmséshabiacitedwitlie polynbr Avdt er veas sneasurefl for the 5
above- prsgpar ed nedi cflCenmiseshesttreatby/withhies pdlytpd 2t] et read.+ 1Resul tp are shown |

in Table 2. 55 5 -Pnieafdd 2018656 dBdet Tabl e 2 Sarple 402:1.9 :
Cont act angl e 5 '
(degree) Cell, Yavle’ ALY s of ME 1BV MliosBsHeBr abediling ta0uRA ﬁfaﬁiw@
hydroxi de o wetor. eppﬁit o maahéﬁmeéotthefatté’ieé?ve&hogiaéegmsy mer B (0.5

wv % adg?® sodi um hydrOX| de used | ul ose sheet treated with
the pol ymegexdplela 0 W v % aq. sod| um hydrOX| de used) 84.7 2.1 Cellulose
sheet treated with the polynmer B (10.0 wv % aqg. sodi um hydroxi de used)
79.8 2.4 101) in 300mhireacht ot d.1,00e8, 11 10lan €0.65¥@ 4 aqueous solutions of sodium hydroxide was dipped 0.1
43.5 1.4§, g of a cellulose sheet for 30 min. to convert the hydroxyl group of the cellulose to sodium salt. :
2) The sodium-hydroxide treated cellulose sheets were dipped respectively in 0.5 w/iv % acetone solution
of the polymer B for 24 hours. The treated cellulose sheet was thoroughly washed with water to give a
medical material of the invention.
3) Test for contact angle
Contact angle with water was measured for the above-prepared medical materials by the droplet

% method. Results are shown in Table 2.
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It is seen fromTable 2 that in converting the cellulose to the sodium salt
the treatnment with 0.1 wv % aqueppi9 382wt Bpn of sodi um hydroxide is
insufficient, and a concentration at lowest 0.5 wWv %is required. 15
Exanple 3 1) The polynmer B prepared as above was dissolved respectively in
rret@zl et hyl ketone, acetone, tetrahydiebf8ran and chloroformto prepare a
0.5 Wv %solution. 20 2) In each of the solution of the polyner B
prepared ynder 1) above was di ppeshmplel g of a cellulose 20 | c&fReingbdr 24
hours, whifch sheet had been d| pped in 300 m of 0.5 wv % aquequegresp! ytion
de rhorogghl y

of sodPfumfh IUXI uet (549) t,ejl b¢ bue t
washed wi t Zga shee})re 99@3' ‘t#‘f"(‘?é aé\‘”gi"m g i g ‘r% f or
Cont act af euI sheettreategivslw wxén Iglu roxi § €q f%ﬁ
oy it
£18

-

ol
medi cal mgt ||6| amvs WG ST Bt byt ey e
shown jn 'I
Cont aCt ar " ,\ ucgr CC gf\ | ||! r\r\r\ sllcr\L 1- r r\'\f Cnl \lll 1- h w‘r\f h\ll r 1- h\l lcat o r\

sol ution of the pol yrer B 87.0 2.1 Cellul ose sheet treated W|th acet one
sol uti on of 'tisfeen¥am, fabje 3hat in conggring thejceliulose 1o e spdivmssale e tregiment with Ol vy %

t et r ahy dragFeRFaTPIER A eodim Rydroxideis insyiliciaat angl a gepceptration af lqwast (0% wis % issiaanirpd:
treateg \(']Eth chl.oroform solution of the polymer B 32.8 1.9 35

Unt reat e 8’8?? Iose sheet 50.0
1.2 1t h

;sgl gtj : ?ilog g;;ﬂ afrﬁ%ntt % ::J lﬁaf} lﬁé‘iegqe%{nqgg% O;}éggg:e;hz[; egsg e\é\%ctgpfign
abilj t % tos%'es%m e §he&5nad beorf i aﬁidédadmu b‘% AT RS

pl atel et s Wagosddrbrl iR Uine frBkted Mul&eéhé‘e@bvam&r@dgh@ w%sna& witlhﬁatbﬂ&%ﬂ& la Mlddical
pr oduced |m13{5}q@,rapth@.naenw}.| ch were prepared by treating a cellulose sheet

W th the pa)jyeseor Bntadtangld asti c syringes each containing 0.5 m of 3.8% of
aqueous sodi uTBntatt dngib vithvaster vas [rdadutedddr\theCraddicalCrhadlialé pheparbd & abuva tylite drbmead
from h&al t imsthoeResults are Sl Ted 3vas transferred into plastic test tubes and
centrifuged at 800 r.p.m for 5 min. The PRP (platelet-rich plasm) was
adjusted with a diluent (3.8%agq. 50 TbdBum citrate: physiological saline
solution = 1:9) to alevel of platelets of 60,000/ mB to prepare a pl atelet
suspengj or. The pl at el et suspegg,h&p was dr opped onto tnséon%teagag‘dg&ge)

al |OV\Bd f r LIIC \JUIILG\JL al. IUUIII LCII CI al. UIC IUI JU III LI} LILILA Dallgﬂl Co 'V
A

roughl y vvdsﬁ@'ﬂ'%ﬁ SE‘?P‘ f‘??éadé"éfPrE“*ﬁY' °ﬁ‘é'rh°t°%&s°h'§??t°l' bagelyssSve, i REQ*:

1%

ted t t mey:B
canning o ﬂ't‘:P g? ‘”E i ﬁﬁ{%@m@m B8t he ol & |
- nor phobsogi|c 87?31 g Of&rt“ P ROUE Brani e k. Th&EHbiBhol odi cal
_ Changes \/ r‘l assification divided jinto1 . r ee

- types: Type |: Transforned into a spheroidal formw th three pseudopoda
ext ended fr thinseoy fienh Tehleskthatdn mat'@ébeceﬂlﬂese shegy vith & sglutiononf thewpplgmes Femetyh otd
 extended 'wivne: @eqtang jotetrahydigfurar is svitalel byt shipyatomm ig upssitedlen of the 6 EP 0 362
377 Bl*pseudopodi um Type Ill: Fromthin cellular body extended to half or
nor e of I@ﬁtﬁ"ﬁmﬂ? t he pseudopodiumto cellular body fully expanded. 5

Table 4 ﬁggl | Pl at el et Nunmber
transf or f rethe y_ nd platelets

45 A test for the ability to expand platelets was carried out for the medical materials of the invention
produced in Example 1 which were prepared by treating a cellulose sheet with the polymer B.

In plastic syringes each containing 0.5 ml of 3.8% of aqueous sodium citrate was respectively collected

45 ml of venous blood from healthy persons. The blood was transferred into plastic test tubes and

centrifuged at 800 r.p.m. for 5 min. The PRP (platelet-rich plasma) was adjusted with a diluent (3.8% aq.

50 sodium citrate : physiological saline solution = 1:9) to a level of platelets of 60,000/mm?® to prepare a

platelet suspension. The platelet suspension was dropped onto test pieces and allowed for the contact at

room temperature for 30 min. The samples were roughly washed with the same diluent as mentioned

above, fixed with 2.5% aqueous glutaraldehyde, dried with a series of ethanol and observed under scanning

electronic microscope for the ‘attachment to the platelets and morphological changes. Resuits are shown in

55 Table 4.
The morphological changes were expressed by classification divided into the following three types:
Type I: Transformed into a spheroidal form with three pseudopoda extended from normal disk form;
Type I With four or more pseudopoda extended and cellular body expanded to half a length of the

6



to! Type
Type Type Cel | ul ose sheet treated \gptggd2uyzigal yner B in THF sol ution of
Exanmple 1 71.1 27.3 1.7 241 Cel l ul ose sheet treated with the pol yner
B in acetone solution of Exanple 1 64.9 33.0 2.1 282 Untreated cellul ose
sheet pseudopodium; 53.5 33.6 12.8 452 It is

evi dent fronfyPalit e HromHaie celiulan kodye exdendedstothalf prsrhare niclengiti of thet dseudopddiup| to sellular
sheet of the inventbash fulyeypandagn with the untreated sheet especially those
transforned to the type Il being nmuch | ess. Nunber of the attached to the
sheet is®also less with the sheet of th&¥fention than with the untreated
sheet. Test_Exanple 2 Measurenent of chapnge in the conplenent value 25
Change in tlhe conpl enent val ue damplet he nedi cal materi alls pragiced he
polymer B of Exanple 1 was neasured according to the orli gansmlrmamh tiachdd
Mayer asodescri bed bel ow. Test sanple had in advance bgen @D rhb

physi ol ogi ¢al saline solution to a state of sorption eun f

t he Surfacb n'F f l’\r\ r\f\rvv\l r\ \Ar\r‘ L I\llﬂ!’\l )L v' nr\lnc\vlcd ’\I’\I“I r\w‘r\l CCC

si ze per pi Ge'@bﬁsh?ﬁé'emii‘@m'mefrﬁ'eﬁwf EQHJt'O'Ea@?@"wieéce \K/hé [edd j 24
pl astic t esjCollulgsrsheet Jealpd with theepelymerdin agetpne)solition of Exgmniert | 8618 83.y )gjs erifh
After aqgiva‘t?Gteﬁﬁe"H'ﬁ’ter?f‘%tnl ng it at [err] for 3 hours ICRAnee {128
~conpl enent value [err] was nmeasured. Results are shown in Table 5. Table 5
- 35 It is evident from Table 4 that platSlstsateciransformed with the cellulose shest of the inventiorClels)
CH50 Pr optmit witmthe ahtteeted staetaspecially thGddSfandtainad ®© theatiypecl beiog mechniest. Bwwitieadftthe

. cont act gttdrhed@o the Skl is bisslessith dhe shaskeitttednvention thawithd ynireatedBheat. THF

soluyi oreof Exanmple 1 35.2 31.5 10.5 Cel lul ose sheet treated with the
pol yner B ifestBxagwle®e sol ution of Exanple 1 34.5 32.2 6.7 Untreated

cel l'ul ose sheet _ 33.8 23.4 30. 8
It 1s evideREURME 2Ll P MEEYVEaERe in the serum conpl enent val ue CHso
"~ (conpl emrent val ue ac henD

Lhe cel 5] g EreNes *hammeé%"mf&ﬁme' 'Qs P& ?ﬁvﬁﬁm B A Exae?gn‘m e
r|] p su alin

WS rl
ﬁnx:,l S:Na];’ﬂlg eerg fﬁﬁxfazgaﬂsuﬁl céel % heeegrs\‘g'%I 0 goﬁ.l?o %00 e of] SOr tlon

R,

tube, one %Ul rlu t%ta“e,f’é%%t% cn ma3| %fed
to an assp' %fa ﬁl $na aﬁ\ a?97 durs Bhgﬁﬂd%)m@c él'ﬁdnpn
of NaCH. ag,n&gureﬁﬂ Qy;,@ghoﬁ,mn of the regenerat ed cel lul ose
hoIIowflbers vvere filled wth y the use of suction force of the
asplrator and all owed to stand for 30 mrgbbﬁfter the filling. The NaOH on
the inner and outer surfaces of the hollow fibers was then d| scharged The
I nner ansl ter—surfaces of  the, o ow T bers were 1 n L | [S] N "onL'5
w v % THF slol ution of the polyn%ﬁmbof Exanple 1 in the "g J Zﬁg&p
above and & |l owed to stand at roomtenperature for 24 h Hﬁ?ngu

| uti di sch d foll db hi ith th
o0/t on v 6 scherged ol oved by vash g w i eclEy HRTL )
EP03623747 B1{Calisioss shiest tsatesifhdheczioly efrﬁ!FTHFHO"{S'P'H@rEX%'EP'%bcurg-éc n?l-%te Wi g
the fiber w&ellulepe thagdrogied Wi °UWE’r'?1FQPﬂ‘°"Pﬁ°"é'ﬁ“?f\Fé‘PF‘p£1 [ 2% ]]. 32fhe diS yer
(artificial URYSHREGYIEsa A% pr epared as shown in Fig 2 in33hilc?B4 de 08 | dw

fiber bundle 5 is fornmed using 341 hollow fibers of cupranmoni um

regener at ed aeisl evidert droh4Tabian 5 thateddcmadel ivi dhd sangi lBorspianedt valueSEHsb dadmiplainent tvillae

cyl i ndr i%alacdo@dny tolthe 5ash henauhalis methoditis michdase withibecdlluiose dhday ofttiecnventiot hameith the

potti ng ai dstredted sheetnd f urt her equi pped with the headers 10, 11, which are

firmy attached by the caps 12, 13. Area inside the nenbrane of the

di al yzer w0t cnp. In~addition, there are provided the inlet tube 2 and

t he out I5et tube 3
Hollow fibers of cuprammonium regenerated cellulose (ca. 200 um in inner diameter and ca. 224 um in

outer diameter) were placed in a glass tube, one end of the fiber was connected to a tube which had been
connected to an aspirator and the other end was dipped in 0.5 wiv % aqueous solution of NaOH. Then, the
inner and outer surfaces of the regenerated cellulose hollow fibers were filled with the NaOH by the use of
suction force of the aspirator and allowed to stand for 30 min. after the filling. The NaOH on the inner and
outer surfaces of the hollow fibers was then discharged. The inner and outer surfaces of the hollow fibers
were in turn filled with 0.5 w/v % THF solution of the polymer B of Example 1 in the same manner as above
and allowed to stand at room temperature for 24 hours. Then, the solution was discharged followed by
washing with an acid, thoroughly with organic solvents (THF, ethanol) and distilled water and drying by

56
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for’ the-di alyzate near both ends of the cylindrical body 4 of the dialyzer
shown in Fig. 2 and al so the infl|lEROS62878Band t he outflow port 9 for the
bl ood for the headers 10 and 11 respectively. The dialyzer was filled 10
mnth distilled water and as it was, was placed in an autoclave and

subj_ect edg;f'ba'éi"@w'vq 32516 d!h°’f‘?’éh%9ﬁ‘ﬁ?1?°"§!°t°[4§¥'?€]‘h9 her v aligwsd torsand BE'EH‘FbFé"B 15
Test for acor ore C|rcul atl n Rabbit re flxe on_th ck on
the Kitajj ° 't' z iﬁ’i&e ﬁ "S% aﬂi f'%gw 50'8 an

E
fme %ersa eftegtiv
Ielngftsrlo(rzl g’ Iggj Hrica opif%%"jlh enr? & r% ar flxe b 't .5'9 ai g%( EI| ary
S' te thr yz‘é @3¢ 90b Emz. | }Lg&tl Sto @%&\/ﬂe&‘\gﬁ étﬂa ndﬁ

right (I rtt e &i r Bbth Shoé o8 ¢ ﬁ& Doilihh dN6r éﬂmn ih Rig! i‘érHraﬁso e infibw -
ram ficatpd atun@ o\m&s s&&ss 50 the Diobd Wﬂﬂ'h@&ek'ﬁ%”@ﬁ respeRRBH UMB ldlalyzor WaSTille8 T t

(rightjo fvamidRtined Natdr Vet 4Q0WsYywadeia6d i thn iutoblave iaRd bubfected icestdritdafon/laffant@ S
I nsert ed asfepr 6oudah. cat heter, Surflow (registered trade mark of Teruno

K. K. ) manufactured by Teruno K K. equi pped with a rubber cap for m xed

I nj ecti ormegtBxahpidrdd been filled w th physiol ogi cal saline solution
containing 1 |UmM of heparin. The catheter was |igated and fixed. Into the
estdorcith extracenpyred Sirantation; '

above, which was ligated and fixed. An experinental circuit was prepared
for the rabBabbitoeere fixod pgdhe besk erhibe Kitajion fidna talde. daies ip zheroppratinnel @eag were Shgvadpl e
4 and a rPér?BPQPFEC elipears 2 the preg, was ciaapesiby @ gleehistiroreftenhal. 8 plangihe E’éﬁ'?’\ﬂ"@se
hol | ow f |38 Mmadepithscissees g%[PrE‘ bragpdiane s'&r‘é’&“@é""%ﬁ‘ﬁ tcfagele. Pﬂjé"e f&?“’é"ﬁﬁ\%’? pth

! 8 e OpPE fier °“E°ﬁé Sps nd

co%nject edy" "é'ﬁ%t'? %ﬁeq . tﬁgttii'f ing ' °8'°tg the

vein of t éﬁmro Oa 'B ha ru ert:Ej : ﬂ‘% (08 %{ |on 23)::1 been I|U§JR wi sno cal salme

'?Ihgl yzer %?1 c%ntg Idof 1 L[ﬁbe%erw I t thonnec VI a e
rt

tube 28 5o yRerede s.rc ?2 o rmnana is%oo&‘ il wa%.aw%.ltpmdac‘édof a

Manonet eri, Eg?n E a |al y2oF of Lé?éﬁ &Bﬂmﬂu’d i Qéﬂelﬁyﬂftédsce 1f}dse thBifow fibers

di al yzat ewufﬂfthetgaﬁle q‘leﬂibﬂéﬁ@irealas%ﬁtﬁl FRRNAChSEh i¥ FR. 3, IR chtHals 23 GoriBétéd o R Sartery

provi ded thﬁehaHbﬁ'QO WasBnnddtecidGhepamp 32 di pped in the vvat er bath 32 at [err].
The ci sCUi t TReANS ehifibeI24RasddMECIedVRSINS Vh BICthe FhbbID200BY MbdRg oVHS Batietor \26.1 The
physi ol ogsumpl22%Ad the dialyeer U tweRcoqnbOiBd Wh Jhe Gubi 122 which Gvad. inl cohmbnictionhdipaiie " 28he
ext r acor paracradnométsrc Theadialgar Wads Quethar icathedett viavths huba| 200l thiel chawnisse R4 avhich @as in

m / m n. Tdoemonication with the "awl's25sdf ambapone@. On the othbrt kand, atebrinflow sind adtiloprpods$ fohthpar i n
as anti codiapzktaof the dialyzed @ sverepfonr®0€d VigjtHedube/ A hich webrovidsg witihe gup Shensiawasn
vwas gi serdided in the waibr kath 32 24,37 * & {The Hiecuit panetpiciad jad pboverves subipaed A tPHiDing washing

cont i nuedwith@hysiplogiealisgige egiution 100 meqmtelsing [ AYfetigfdereryy, 5 nmin., 10 nin., 15

mn., 20 ni me ewomowa' c"ﬂ'!!a“ﬁ'ﬂ Was cagiipd Auh, withy blepd 1 fiow $f #1, 10:plimin. The ghquiatin "(*ﬁe
cir cul at i agted 1@ efter ’a*1°“ °F’6'1'“ %51 29tinqadpiaat &t g dese of 3Q9 '%Qj Afditionsl 400

1.6% EDTAPf @mﬂv i .fi9| "%‘t'ﬁ TB%C'FB'F“ Bey Exnet f%F P"”°d o
coaggl b F‘? gﬁw dg/tre %&l P?%@Di m lO
folu;teel e%/ e ° mag% M? er: @u‘? 'i;s 4 PtiF

] t lafoldt
Tabl e 7. ‘Ft%g X aI sratsﬁowi. @arfabﬂaaw vt ié%s%falna@ﬂ&na ho
Ci T CUI s UshbHehehid rnaraee ot b oy B QROUER 1y ax ianao Q:uﬂrarﬂ oriP FoB SRR UM

regener at &cin&se Ihbuél.veis&s BéthddQ¥ith frle}RIyier . a6IE 7 rephdshtd e ddhOk MG chhtrol BREBrMen
representg dilo@t éhtlgand membrakeedig@ait &fQintréted upramioniund tegériefatdi doliitss RGlo MiBers.
menbr ane THeadugd§te colint bl theoplit@6t cOuND &ra IMIEoNettsn dreg) asigriee feMbwing equatiinsrpresstd iaw
fibers. Tiagnslopthe Bicyslue invpadistelyepidr th letartipyg thé eifcatttios:ount are Ht corrected ones
using she follow ng equation expressed in terms of the [err] value

i mmedi ately prior to starting the circulation: so [err] wherein [err] is
corrected value, 8 EP 0 362 377 B1 [err]Hﬂ}? cal cul at ed val ue on finding,

Cx C

Hto

wherein
Cx is corrected value,



[err] i3 corrected base [err] value = initial [err] value, [err] is [err]
val ue when the [err] val ue was obt &Pr0:362 37amB1at i on of the | eucocyte count
based upon these data is graphically shown in Fig. 4. 'Table 6 Tinme (mn)

VBC HCT A kPa(nmmHg) 10

/mg_ Pl C( is qajgylat d‘lah'ﬁﬁ"ﬁ"d'"gp % PIC(% Initial 6100
100. 00 °":Iuew V°a|;e'w g:a'”e-loo oo 2 26 (17) 6100

?26§9 0 12 ] Vaz'lga on of the Ieuco Bunt base upon 656 data.}%gr%ncilg shown |r9 I(glﬂ]flo83 5378. 0(7)' 44
56. 50 99.98  34. 90 85. 74 13 %@66( 99) 4781 65.88 15
4000 77.13 49. 20 . 82 0 85.01 13.96 (105) 20
4705 of—8+26 2060 Lt 4-—00 <500
34.20 85, hofime (min |82 (1W8¢ 4561 PLT 86. 02 HEO A%ByomHo)
85.17 4 |88.70 Imn4. 75°|c(%¥E - 2A0 S P&Ic%) 17 42 [ Fidde) 15

5195 — 9585 5400 0564 AR50 T4 72

124. 22 0 80 &1 7 31 qne5-9°m R1 :q 80 {179) 30

7577 5 49. 500 1p0109.89 | 82d5@0 168889 | 34.00 13833 7.44858) 47
32.50 1%9.B5 17.{1567002P) 10268 78.28 54. 35| Upper |l i ne: Measpred
val ue 35 Lowgg T 1[neg1060f ' 86d0€] VaHeds 20| 4900 |80 | 8572 3,@_2%.%3)7 Bjl
Table 7 Ting (m n) 4781 VBC 65.88 PLT

A kPa (mHgp—5 e+ :":Q’“/% tert L PHECH

% PIC(Py I1#tidl 4009 0117713 {00, 4989 4878 | 3480 p 0B Yo 1§26 669
10Q._00 2 45 (26)| 7489 5787 41110 5 1400 90. 60

32.70 11420/ 3639060 807731 47.903. 9P 6RMD) |164.20 | 85.50 15.82 (11§34p
47.13 10 2600 | 4589. P9 | 34s602 88.95 5p.00 |94.51

5.05 (38) 2[750 —5 2
77.89( 5)50' o 3 o, 3000 | gstr (427 8475 | 28207 “Bug | 174219

32.01 2 2000 51,?% T 27 Za1ln4a Q LN Q1. 69

[ =3 ava~, AA~ e A=y T T:fjo. T A= vy T L OO

6.91 (52) 226 45 5400 | 10804 /3 31150 AT | 34.305| 28427 | 1782(184)
70.46 50.p0 95.45 6407 | g 78 (|51)49-24

60 6200 124.22 40.80 75.67 33.30 81.81 23.80 (179)
30 7577 49.86
120 8200 168.64 43.40 82.47 32.50 79.85 17.15 (129)
10268 54.35
* Upper line: Measured value
35 Lower line: Corrected value
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20+ . 3240 28.95 45 4300 64. 60

27.10 69.34  50.30 95. OBEP 0 362 37681 (42) 4522 - 28.50
60 6000 93. 49 25. 80 68.46  48.50 91. 68 6. 65
(50) 25 6544 - , 28.14 120 9100 148. 53
24.740 67.33 46.30 87.52 Tale 18 (54) 10397 27. 87
Upper |ine._Measured val ue 30 Lower line: Corrected value Referenti al
Exanpl e [ Prapamab) on of wegpol yrfer s] A putocess gccor auerg t o {JapeaessHgydt ent

Applicati¢n Laid- JPEILID HMB:EEi! O e T Op WIS :a';'é[ifi? out as folll ows:

40  1f Agi |_condensatifon
pol yneri zat i deitial The 7e98cyi t09.0prlodutt10i s petad®ddi 529D W 100.00\|dr oFénePer dxi de
to preparé¢ a pol yner ¥@0peroxi dd (PHJIP. 45 [err]| n=10420 50| 2) Acrylilc
polynmers (methyl nethagry! gb&f Hut ya 74t hacryd Atlesaydl] oxy e Nyl sg (a0)

met hacyy! @t e/ gl yci dykssgel hacryljat eq7mgl erf] 40/ 40/ 15/ p and [jerr]

40/ 40/ 10/ ¥B)—contarntn pe-OX LJ\_JHG'Q —=r—{ire—rarr—char—arepreparced—uyi ng
the PPO a$ a pBl yner £%%8t of9Philti aptt0 3] BPBRK S| yAEYS [wi t PO%SRer f[l uoro
acryl ate (ilarine-£off%i ping omnon®®¥P ard prodiced by a di dpersion
pol ymeri zati onsusi hg22doe| ace.98 i|c psd.spner | prrepar|edo.smilens.2) labogs.ds @p a
pol ymersi zation inikiadoor] 4) An af3x0treaqt nent jof the abovg- obtai ned Hl ock
copol ymer § TS ,glCCOITPLEGRNEd 3pYs TEal ;fgpeat Taoft'] Lgbd | bPbs I Tle5PMES 1O -
treat rempini ng\perog-} e|morety (igygethyl ethyl ketpne/ netjhyl 1sobuty

addlbar oo o PN EEWP-N

ket one solF+eRy—Fuo-thete-e—purt+eaton—s—e-eeted—bypoor—sol-vedt
c 8B

substitution. 380 1800 | 3492%377 B§7-'E;xa | €046 1)) 546 mer &7&58nd |D

hayi pg®a ¢onpositilon32 fe: for ectively dilssolved in
di oxane t¢ pragare| 04d00W v 6460 r 56:307| conos yjner 5,68 @)l udri ne
bl ock chailn and acyyksa2 bl ock

n ratfo of H0:50), said
acrylic blfock chal g n TET T at g, Tyl
met hacpyl ate :6 hydr oa&ét Igél‘rtr‘:% Ci ?/ nlé?ﬁ%cryl nge{g@
40: 40:% C B Lweight ra-%ii-g- —a—-44)—Cgpety-rer—B-A

< I Y A poTyTTETE
copol yner {of 130uor| n&108 | 46RO ¢h&7-P2 (Jconpd&BHi on
rati o of %0:50), shil@3%c hai n hfavi ngla conposi'ti on of
met hyl et hagpaf it Meastred Vdiueet hacryl ate:  hydroxyet hyl net hacryl at e:
gl yci dyl mBbwetting CateRted vales 40: 10: 10 (weight ratio for the starting materi al
[94). 2) Toeachofthe above sorutToms wWas adaded—borom t1Tftooride to a
concentration of 0.01 wv % In 200 m each of the solutions thus obtained
was di ppq%e(r).nﬁalgxa%‘ a cellul ose sheet for 24 hours. The treated cellul ose
sheets wersd orougpfﬁy washed with water to give a nedical material of the

I nvent 80 : n spectrosco for chem cal anal ysis (ESCA)
6% f chpdhfiets} SP py Tor ysts, .
spectra gt?"’ é'o?roe eal erriterl als thus obtained are shown in Figs. 5-7. Fig.

5 is an ESCRpRR&S abdsibingdito G5ahddb PHENt iAPpﬁMiaﬁ DaiOpdAPMIONS 281190/f08Y UBdcanled s
are det ecduesh iQiewsur face of the cellulose. Fig. 6 is an ESCA spectrum of the
cel Lul ose ty adpiestiddddNridiyRns gjel y8eibjdctdd Wdohdbnsatsrosolymaiiation, THIXY@6IN prddOdts
and f| ®ori neperdiiatsd vithayatogen pbrotdean pisbate & polfraesie parbxideliePa)el | ul ose. Fi g.

(ﬂ) 0 o 0

I

{C(CHZ)400(02H4O)3C(CH2)4C00}h
n=10-20

80 2) Acrylic polymers (methyl methacrylate/butyl methacrylate/hydroxyethyl methacrylate/glycidyl

methacrylate = @ 40/40/15/5 and ® 40/40/10/10) containing peroxy bonds in the main chain are
prepared using the PPO as a polymerization initiator.

3) Block copolymers with a perfluoro acrylate (florine-containing monomer) are produced by a dispersion
polymerization using the acrylic polymer prepared under 2) above as a polymerization initiator.

4) An aftertreatment of the above-obtained block copolymers is accomplished by heat treatment at 80°C
for 8-10 hours to ireat remaining peroxide moiety (in methyl ethyl ketone/methyl isobutyl ketone
solution). Furthermore, purification is effected by poor solvent substitution.
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7 shows-+rel ationship between the treatnment tinme of cellulose surface with
the copol yner and the atomc 25 cE&RPO38237IBIn of fluorine on the cellul ose
surface (as neasured by ESCA). Fluorine concentratioon has reached an al npst
constant | evel approximately 30 min. after initiation of the reaction. It

i s bel i evefHMREO t he reactlon produces a constant |evel of the surface
conposition t an e Test fort t he deft ehr nati on of a gd
angl e 30 Cor Lt % j&% o - ompSan 28 4o T PRIRY 4B Joweqsralp APl in
medi cal Jrat €T 3’? P Y7 MR was nade by the dropl et nethod in which
0.80 [err] oo me.sél |l ed water was dropped on the sanple, and 60 seconds
after the contact angle was neasured using a direct-reading

goni onet er (1A gpdifhher oRﬁlﬁrH\J Block! Rair® B4 \Ebryi bl-gaptl:h%m GeompositibA P46 of 56XUIILA acrylic
Contact angbé& chal®Haviga QaBosmon of methyl methacrylafe© lbuiyl RHRcSREBE hydréxgahye d\eii%c,w'hté he

copol ymgs  Giycidftmethachpate o 5B5Reighl SRb 1ok the 3laRify m&ﬁn [t/hya copolymer D
1.4 Untreated cell ul ose sheet .2 1t is evi dent

from Tabl eClolyetbt he surface of the treated cell uI ose sheet according to
the invention was changed to nore water-repellent one than the surface of

t he untreat edh opblyrdras duogiheeblockvwhan alitkaonglit elo&k dhpin [(conPOditioniratie € H0:80), sBid Tacryl. 5,
1. 0 and rd.0blockyghain feving aeomposition eftrethwsmesfiacetatyi : bntykryatraoylatde hydsexyethyb metiadiylate gy
of a cel | ublycidyl mpihasrylateor 4940119 (waight wetimipethe starting ajetield gr oup of t he

cel | ul ose t A dearef thephove sojutiqnsavas added, heren tfiugtidedea eonaentration €. 01U \v¥%eln 2P@L 5
wer e di pped 928 plctbe isolgiogs fhys pbtainag was ofinged R r9e°fsao?°ﬂ‘l'936r?h?ﬂ f°L’ I‘Fé hE‘éS dihg frested

for 24 r;our§°"“H?%S‘E°P@z!‘9@dhqg‘e’9h'lglmﬁ§§@ Wit ster Mgfetawe 'Sﬂrgﬁ nt h M/%Eeer

conbart ing QIR ey 5 A g e o
th h

materials e(it E:rgeg X E t?{ms,%f‘lg on e 01§P gﬁ (g'e ectedn ont ga::% O:Iz? m

362 377 Bl S el e een the tr atment time of ceII se surfa © Copo 5

(degr ee) 5 I e .l;l'xrf (\'n ";L o}fne Ed?i ntréfa Ih

hydr oxi d Fno c v 36 M ﬁffe?iﬁﬁlﬁ Wtﬁ re&éﬂ&m ﬁ iVEBF that

(0.5 W V ?e%&ron §r‘3 ckd3 gﬁﬁ&ﬁr@ %f ce C%Il'ﬁp&ltlo at on 6&hek bhges€e sheet treat ed

with the copolynmer D (1.0 wv %aq. sodium ydrOX|de used) 90.7 0.7

Cel | ul ose sg@@pthgaaaﬁﬁdudmot&bn{a&@n @pol ynmer D (10.0 wv % aqg. sodium

hydr oxi dg used) 8I.5 2.5 10 Untreated cel |l ul ose sheet

43.5 1.8 |t GoBtaahgle witlo Watdrakis andasurdticior the alsooeipreparddniiedicalematerials UTHe Iseatidenidnt

sodi um sal wad inadet byethé depibt méthdd i) which\d.80 36 d @lstiled wratsiovastdrappeddn the dampte, and 60

hydr oxi de secondssifidrithecirapping cantadt angle wascreeasured using aadiredt-ading godio®etey (0= 90).1 S

requi red. 15 Refyllamielshowp i Jabipte copol ymer C or D prepared as above gas

di ssol vedl respectively in nethyl ethyl ketone, acetone, and chloroformto

prepare a 0.5 wv % solution. 20 2) Tebledhch of the solutions of the

copolyner C or D prepared under 1) above was dipped 0.1 g of a cellulose

sheet for 24 hours, |which sheet daaglebeen di pped|i Contidngb (dogreé)- wv %

agueous sol ution Of O ro SO T e ed——Tegl | ul ose

sheet wd® t horoughl y g@g‘# '!' égﬁf’b}he %0 %a rredlé F“i‘ terifal of the
ose she treate with ecopol

i nventi on. Untreated cellulose sheet 499 £ 1 2

It is evident from Table 8 that the surface of the treated cellulose shest according to the invention was
changed to more water-repslient one than the surface of the untreated cellulose sheet was.

Example 6

1) In 300 ml each of 0.1, 0.5, 1.0 and 10.0 wiv % aqueous solutions of sodium hydroxide was dipped 0.1
g of a cellulose sheet for 30 min. to convert the hydroxyl group of the cellulose to sodium salt.
2) The sodium-hydroxide treated cellulose sheets were dipped respectively in 0.5 w/iv % dioxane solution
of the copolymer D for 24 hours. The treated cellulose sheet was thoroughly washed with water to give a
medical material of the invention. ’
3) Test for contact angle

Contact angle with water was measured for the above-prepared medical matenals by the droplet
method Results are shown in Table 9.

50
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3) ‘Test «for contact angle 25 Contact angle with water was neasured
for the nedical materials preparcEPag862aBraB1 by the droplet nethod. Results
are shown in Table 10. Table 10 30 Sanpl e
Contact angle (degree) Cellul ose sheet treated with nethyl ethyl ketone
solution of the copolymer D 99.0 2.33®P|ulose sheet treated with acetone

solution of the copolvner C 99. 7 1.7 Cellulose sheet treated

chl or of orm sol uti on of the copol ygsapieC 32.8 1.9 Untreat ed| ccdhiattlafigie
sheet 50.0 1.2 B5 [degrb® Ss¢en
”0m| Tébl e glluloée Aot Ir rw‘?tE ’B& rB ‘B(GWV‘*).,Q od?u%eh%ro% 1 gﬂ d he
copol yner @j: urh RydPd id% b !

bei Ng unsugdy Ie shed th my er ﬁﬁ/v sB ﬂhrxid d X

pl at el ets &k sefs‘HSetir h hb 8 0 Fheﬁ%@@ﬂ Y aa 8 dﬁﬁrﬁhy}%ﬁd&@%&)‘ d g9yt ofsor |t he
medi caj, gﬁfeh@& ge"g]gsetsh@tl nvent ion 4 produced i n Exanpl es. ang:+4.s |
plastic s was

respectivel col | ect

bl 06 i °rﬂ‘gat g ufoawsth 'ue ég& LT .
fo‘r’os ?na?fqﬁerﬂses@fwg% Aupsmili wswifcéfﬁad gceam ML RAR O (RN (5. 8%

SOodi L&“&%a physi ol ogi cal saline solution = 1:9) to a |l evel of
pI atel ets o 000/ M8 t o prepare a 50 platelet suspension. The platel et

suspensi on 4yas ¢ P8 0P Blpphied bs bR RS d@ébﬂze@lek&\é@@lyﬁ%etﬁﬁ@thﬁQ&Buﬁ%so@he room
t enper at ur gnd Glor rga,g}epaylaeo SaB Suuder e roughly waShed with the same

di | uent as afTRNabIPBEHe SRR of ftheX@olyhdr [T ar- B Hropdiste@idsr Glabdvewal dppatie g @ hed

wi Kh) a?ser icafio8d sheétharpalhods vhidh SReV R beBHI@Bped Gras0In i 6.5 Gt % ABueBu BoENSE Ope
for the atisediTBytkoxide fdrl30 nim. The r&itedl c@MIbse et WasQRrGighly WashEg @ith wake G aar e
shown i n Tadebieal inkterid of the invehifive. nor phol ogi cal changes were expressed by

cl assi fi cat3) Dast idi eonida@a@nglnt 0 t he foll owi ng three types: Type |:

Transf grmed i Grntactaanglp lwith wateratas imsasuredifitr het rhedivel materiald oppozted axabevecydhd dremlat

nor mal di s knefhod.rResulty pre shawn in Tapet1B. f our or nore pseudopoda extended and

cel lul ar body expanded to half a length of the pseudopodi um 12 EP 0 362

377 B1 Type Ill: Fromthin cellular Be¥1%xtended to half or nore of
| engt h of _t he Dseudoood| umto cellular body fully expanded. Table 11 5
Sanpl ez Pbaﬁ,ﬁg et transformation Nlmhan aﬁyld(mﬂ Type

| Type 11 se 1 red e T Fymer—C Exanpl e

o 8 R ::e:tﬁaﬁ:g;g }:2° ‘3“*@?@%‘% T

' 4?'8 4|73 llulo; s ttreggid ith %% Sa ela][ efl . tﬁé)pOly er D

(2)9 Exa;rap?) 21reat:lulos S - ed cel b ul o 50

11 that platel eté are transforned vmth the ceIIuI ose sheet of t he |nvent|on
| ess t han witfihseem&om Jable 40 dat isHeating é’?g@&‘l'OéP iskyeet Wi sqlytigm off tae AYPQIVINGY € REDt ype

111 bei ngmeti pthy! keiene ok@qeipae is gpitaplp,chigiofors PRing Unghittlie sheet is also less with

_ th‘e_,sheet of _the |nvent|on than with the untreated sheet.
40 Test Example 4

Test for the ability to expand plateleis

Test for the ability to expand platelets was carried out for the medical materials of the invention

45 produced in Examples 5 and 7.
In plastic syringes each containing 0.5 mi of 3.8% aqueous sodium citrate was respectively collected
45 ml of venous blood from healthy persons. The blood was transferred into plastic test tubes and
centrifuged at 800 r.p.m. for 5 min. The PRP (platelet-rich plasma) was adjusted with a diluent (3.8% aq.
sodium citrate: physiological saline solution = 1:9) to a level of platelets of 60,000/mm? to prepare a
so platelet suspension. The platelet suspension was dropped onto test pieces and, allowed for the contact at
room temperature for 30 min. The samples were roughly washed with the same diluent as mentioned
above, fixed with 2.5% aqueous glutaraldehyde, dried with a series of ethanol and observed under scanning
electronic microscope for the aitachment to the platelets and morphological changes. Results are shown in

Table 11.
65 The morphological changes were expressed by classification divided into the following three types:
Type I Transformed into a spheroidal form with three pseudopoda extended from normal disk form;
Type I With four or more pseudopoda extended and cellular body expanded to half a length of the

pseudopodium;
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‘Test Exanple 5 Measurenent of change in the conpl enent val ue Change in the
conpl enent value for the nedical ngp@risalsgz produced in Exanple 5 and
Exanmpl e 7 was neasured according to the original nethod of Mayer as

descri bed bel ow. Test sanple had in advance been di pped i n physi ol ogi cal
salii ne sol utTvemlilt o Faors thint eelldr badyr gxtendad tehalf dsmiormef langin of the Rsquiepodivfp farebulsst

t he sanpl e was roudieryfules®dded- and snal | pieces 20 cn? in size per piece
of the sanple were prepared. Each piece was placed in a plastic test tube,
to which was then added 1 m of adult d8¥¥erum After activated by

mai ntai fing_it at 37 Cfor 3 hours change in the conplenent 30 value CHso

was neasuréd. Results are Safmpen in Table 12. T 8lololot tia@si@mation | Number attached
Sanpl e [ val ue CHso
value Pro .I Vr%etJl?

Cel I ul o ‘f Galidlpsotshestiraatbd with the covelymenfostFamplel [0F3.Exia Hgve 50837, 3 _
10. 2 Cel | ul|¥riveatedeslivlosp skegt ed wi t h t he copol ynef8® 014 'Ex 2.8
13. 2 Unt r egfidoseehest;irested with the copolymer D of Example 7| 52.5 5.6
35.0 Pol yng¥igptediealiyiose shaebt ¢ sheet 291 331 31.9
22.4 45 |t

val ue Chkiso

f1600s\svigeBt from Table 12 that decrease in the serum conpl errep:t '

lsﬁ;;t W 1:58 tg(] Cel e fr reﬁt a? flatelets arertran mgcg wi%\ tﬁg' IB dqsrh&? optﬂé {nsé’ﬁlggeﬁsn
Exanpl e 4 gx ot Qtteet%j" em ﬁw Tl%e%ﬁ'ea%ﬁ% tn pFaC
the pol yrer @ I'e there| n use Test Exanple 6 Rabbits were

fixed ore ardt Eainble8 fIXI ng table in exactly t he same way as in Test Exanple
3. Atest for the extracorporeal circulation was nmade using the dialyzer of
Exanpl e 8 magurement 6idhanige irkhéboripRmeftivalled EP 0362 377 Bl untreated
cupramoni um regenerated celTulose holTow fibers with the sane nenbrane
area as cont rohénge ihile Eotiipleraativalns Bathe aietiical inatetiaprodusediia Exameth Soantl Evanipie Dvasod -
f1 ow sef® amedsiretrhicnriding toRthesoriginalanetied bioviayerces dedcdlbetidelod.0 i n. af t er

admi ni st rat i Orstofamplegadiim adeneenbees cligped dm physiological ssline GPILBOCto| 4Jstlg . of sorption
Addi t i onal equidb@urh.\Wétey anfthensupiaceiohtheusamplg wasrougbly rimeveds andcsmall pigees 26 £m? inesize per

ci rcul at i opisceTih thechmple werp iptsRaremkh SFadhouinch webelaced in &pigste
g { mi of aduly dog sepinhiAfier activgted by, maintpiningjt gt 37 §fond hpurs cngtgpnlrhthe ceeplerent

| mredi atg

and 120 m Yelue b e asspegsiredy Respitscare. shown i Jebie, 17

was col | ect

ed and treated with 1. 5%EDT_{A
%ngd

solution for prevention of coagul ation.

nmeans of E

T-8 (manufac- tured by rth lnstru

respectlvely,

nt

(‘nrma n\/\

1 m of blood
I n physi ol ogi cal
cells were then counted by

sal i ne

Results for

| eucocytse d
shown in T3

ount (WBC), pl asasiplet count (PLT) a
bl es 13-15. Table 13 represents thE

hd hemat Gmnplttmenatalue (HCT) 3

qg

fegj dubgf to prhish wigdfpncadded
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i
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It is evident from Table 12 that decrease in the serum complement value CHso (complement value
according to the 50% hemolysis method) is much less with the cellulose sheet of the invention than with the
untreated sheet.

experinmentdl circuit using the nmenbrane dialy
cupr amoni ym regener at ed cel | ul ose hollow fib
B.\ _Jabl e 14 represents the data fromthe cont
t he nentff arte o t,up o
hol | ow f i befCeluiose; pivne

s'ttPs

circuit wt PR "]%E(?f%‘f'g

%t’iﬁe gr"@
°t6’F%t ghe
are H corr §t§ he fol | owi ng equ

the[errdL ]: te 2

— =

ing

D I'\I

50 Example 8

A dialyzer was prepared in exactly the same way as in Example 4 except that the polymer C or D of
Example 5 was used in place of the polymer B of Example 1 therein used.

% Test Example 6

Rabbits were fixed on a Kitajima fixing table in exactly the same way as in Test Example 3. A test for
the extracorporeal circulation was made using the dialyzer of Example 8 and a membrane dialyzer of

13



[err] ~20 wherein [err] is corrected value, 25 [err] is calculated
value on finding, [err] is correcEpd3saszrpBarr] value = initial [err]
value, [err] is [err] value when the [err] value was obtained. Variation of

t he | eucocyte count based upon these data is graphically shown in Fig. 10.
30 untreated cuprammonium regenerated cellulose hollow fibers wiihihe sap® n[enphgane fiep s control.

VBC The extracorporeal c:rculatlopmqs carried out with blood flow set at $Qcmi/misnThe u@}atnmas
(*1 PICE EﬁNT‘R 27""@%?3’3‘ oppirCes °°395l&'1*/$t t?p?s A0 1Ukg @'}P"a' 100 IUikg
5800 n was | 60 mm rt of the c tl n. The atlon was Conj e for a peri 2
5600 5 medlate Smln 20 mul3 min., m|n m|n after 2 10
5500 lation, re: lood was collgcte and treafe glt 1 5% ain phys:oéa@ncﬁ 1 5
4700 Iutlon for prev ntlon ga lation. Blood ¢ells. were then nied by ELT-8 {m l#fa

tur Orth In Results for-the eucocyte count IWBC), te t count (PL ar%

- 4500 |t value re sh ﬁ Tables 133 able 13 r s nts the obtamed fr

30 10 ental cnrc ing the merz ang dialyz o%uced |n E 8 of cu monium_reg aie
100.5 45 cellulose HoRANO fibers tredledl dith the mer B. TaBlé represen§ th® data fron93he control37 3

93.5 60 experimefitaiQtitcuit using th8 Grbmbrane @alyz8r of untohted cuprammom%l% .régenerated Shflulese hollow / -
93. 7 120 fibers. T2blQA6 representHihid date from aSitnilar experimdrtal Sircuit withodflany dialyzer Othe deucocytd 7 - 4
93.7 46 cofiftand e pipteleCcoutarert, cartdctbd oribé using thiollbwih§ 3quation degreskadin @orrhd of the e

(m n) 15 value immediAB prior to starting the circulation: PLT HCT 5
DATA (*1) CAL. (*1) PIC (% DATA (*2) CAL. (*2) PIC (% DATA (% CAL. (% O
5000 5000 100 37.5 37.5 100 38.1 100 5
2900 2885 57.7 34.5 34.3 H,, 91.5 38.3 100.5 10
2500 2507 50. 1 30.4 c, =3€5 31.3 38 99.7 15
2400, % 2458 49. 2 29. 3 300 H., 80 37.2 97.6 10
20 2600 2614 52.3 28.9 29.1 77.6 37.9
99.5 30 3000 3064 61. 3 22.1 22.6 60. 3 37.3
97.9 45 “herein 35ggmd 3537 70.7 26.3 - 26.6 70.9 37.7
99 60 V §h§ 72.9 26. 1 25. 7 68.5 38.7
101.6 120 Fj % nitia e 27.1 29.5 78.7 35
91.9 *1: [ﬁtor H, vélue w ﬁlie] } iné (mn)
PLT Vanatlon of the Ieucoc up th&%"data (s g]%phﬂllgshoﬁ rﬂﬁ%'% ( 2) CAL. ( * 2)
PIC (% DATA ( 37.4
37.4 4 100 34 2 100 5 1h@9Q9 5764 90. 1 39.1
37.6 100. 5 35.6 104. 1 :
Time (min) WBC PLT HCT
DATA (*1)] CAL. (*1)| PIC (%) | DATA (*2)| CAL. (*2)| PIC (%) | DATA (%)| CAL. (%)|
% 0 5800 5800 | 100 36.1 36.1 100 30.9 100
5 5600 5759 99.3 36 37 102.5 38.8 97.2
10 5500 5715 98.5 344 35.7 98.9 38.4 96.2
\ 15 4700 4808 82.9 30.8 315 87.3 39 97.7
\./" © 20 4500 4688 80.8 31.8 33.1 91.7 38.3 96
30 4600 4577 78.9 345 343 95 40.1 100.5
45 4500 4814 83 316 338 93.6 37.3 93.5
60 4500 4801 82.8 31.2 33.3 g2.2 374 93.7
120 5000 5334 92 319 34 94.2 37.4 93.7
4  *:mmd

*2:10* /mm2
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i accor di
! epoxy group

treated cel Mulmmde sheet .
with the di &:y¥emm®Fig. 3 is an experinental

Fig. 2 is a nodule for extracorporeal
circuit.

55 Fi g.

4 is a

10 6100 5779 90. 3 39 36.9 98. 7 36.1
105.6 15 6500 6175 EP. 6362 32B1C 41. 6 111.2 36
105.3 30 20 5800 5525 86. 3 38.7 36.9 98. 7
35.9 105 30 6100 5779 90. 3 41. 6 39.4 105. 3
36. L, 105. 6 45 6200 60077l 14 93 9  40.2 38.9 104
35.3 103. 2 60 6400 6272 98 42. 8 41. 9 11
34.9 iﬁﬁhd@ﬂn 6900wBC 7086 110.7 pPLT 36. 4 37.4cTt 100
33.3 97. 4 *1: v BRI v ' i ' al
nateriaj% (i_th_LJ¥3a$€ﬁ qé'ﬁgﬁ C ﬁglégﬂ\éb ggL#i Eﬁ &% 1 Kh*%} %A |VL r
cont ai ni nglepoRy gfowdp amd 5000u0 i10at el srde fharss |aned a raes.omo| etesl ar
conpound c¢nt aidni ng 2900r de 288nbler 567 hy@#dxyl §+dufds, 960 |no 3§B oups 1S
carboxyl gloup® ar¢ #E¥hly BF¥conpsei bl e 38Ad ar éoéspecﬁ‘aﬁl 88ii t abl e287or | 45
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Furthernor¢, t#e p e?@?ﬂ |n\? Ht 5%%rrpr|2§@s A ﬁ%i hod ?70‘? pré%&rl - i cal
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graph indicating change with
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e i%hvention.

of |
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ti

me of

| eucocyt es.

Fig. 5i1s an ESCA
Fig. 6 is an ESCA spectrum of the nedical
EP 0 362 377 Bltdieds 7 i ndicates relationship

mat eri al

between the treatnment tine of cellul ose surface and the atomc concentr a-

tion on celft |Oe>urrace 815 a rapi T arim CTHammge umamis Kol
| eucocyt es 1%“ éﬂ ng)ﬁl cal mate ?nl pnn 1C g g r el r?inn 4' oduct] of
. a copoly, conpri ,Dny\e*px WLgrbLBlcd%m BATA (13) b‘yuwphﬂmm) pOATAE) | CARPeRL Y
and fluori mat eg SI eg&alr I Npf'd NYAZQPNPDISE , pAT YEETTIC BRhEtY add
cel lul ose, {10 hmp i'gh.¢ Polagher | c 36Bi &t YosPNPr iassNg| 5180% py
- wei ght of C_W’idC pl l@fd)o or Rysy Oxyapky| @sters apd (. OdgH0% Ry1vel ghdgseof | an
~acrylic glycidy eptegsornd % ygs.ophokise PPl wieriic 11 eft y 360Nl i $dstg
- 10-90% hy \wei ghy of amocaclylsszs ppl wébuprissated abkyl| esder], 38bd [eagtiop
~ product beilng st al nadody |caateact i vgst ne saepol ymer ijn1bs.Fufl dsphase ios.a he
- presence off a 4w  ®200d qateadzysf es9ah aoleal | @apally304 wift h3sBe $undsece| of
. a cellulosiic bese pateadd al| ®arat a) Nnvdg [L5 428 f in@tLonal112DH [gr d&ps {o10eact
. the reacti Ve dgoxy| gre8es [of708he| clapol yned6.4wi { h 37He |f Bt i ond8.3 OH| gr¥ips| on

 the surfsace.qf, fhe matertal

fl uori nat ed S|de chaln contalnlng 20
celLul ose are bound between the above-nenti oned epoxy groups and the

" hydr oxyl® gl’"ﬂk’ﬁff?' pliceRitYy | ose,

" above- nent i oned |

Met hyl net ISS‘&{} %L

gegélcalorh);I énalls of

S and fluorinated

il

"~ 50 Brief Description of the Drawings

55

I’IC

cfgﬁlg §d

thereby fTormng a bond. 2. A nedi cal
I ng tg&%gp1Mere| na poI yrrer corrpr|S| ng 4555% by wei ght of t he

mat er 1 al

hydr ophobi c polynerlc nnlety and

characterl zed in that conposition of the

g rls a re%éuon product of a polymer containing
(9 Llar compound containing a large number of
hydroxyl groups, amino groups or carboxyl groups are highly biocompatible and are especially suitable for

45 a material of the medical devices that will come in contact with blood.
Furthermore, the present invention comprises a method for preparing medical materials which com-

prises reacting the above-mentioned copolymer and the above-mentioned macromolecular compound.

According to the invention highly biocompatible medical materials are easily prepared.

Fig. 1 is a Fourier transform infrared ATR spectrum of the treated cellulose sheet.
Fig. 2 is a module for extracorporeal circulation with the dialyzer.
Fig. 3 is an experimental circuit.
Fig. 4 is a graph indicating change with.time of leucocytes.
Fig. 5 is an ESCA spectrum of cellulose.
Fig. 6 is an ESCA spectrum of the medical material of the invention.
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Butyl methacrylate 90-110 parts by wei ght Hydroxyethyl nethacryl ate
35-45 parts by weight dycidyl meEpassyIzBI 10- 15 parts by weight. 30 3.
A method for preparing nedical materials which conprises reacting a
copolyner conpri si ng epoxy group-containing hydrophilic polyneric noiety

f 1 uor i rfag- &dndipaige relstienskip éeimeauﬂm trogtmegidimersh ediklesesyitage anrbine atorsiceropntiEnd

ceI ‘ul os &on enrrelulosesurfaee. copol ymer is contacted in liquid phase in the
presence ofF'QaBLseﬂ/\S@ha@FCG""@zQP%@P?Vg'Eh tine ohlgucorylet i catal yst with the surface of
a cellulgsic base material containing 35 functional OH groups to react

the reactdams epoxy groups of the copol ymer with the functional OH groups on

the surf ce of t Lerl | al ther rmn
. o al com rlsin a rea uct of 5I %r mprisin ’gg:gur%
orevert od e e B e el 0 o
the epoxy g[ alnlng I'c po ynerlc t he conpos ion:

Met hyl,,met hacrsél ‘ﬂ cﬁo hilic JrQQn Eotng¥ing /8064 Loy Bbight o &G | R thdroxyalkyl

90- 110 par t gydy ; %'EWF 6%{’ A d,vg\'}%lsl@y@ndgﬁ %IQE IpdlyddricWRigt 45
A yci dyl ”Eéohfiﬁ:{udﬁ 1%196% by weiy &%liu &lﬂuorwﬂmyn éshe wei ght ratio of said
hydrophi l'i c peliy ragtios pmmcebandwanﬁd #p cénelingieb édpelyrie? S lidiiphgsean thb prEdndat ed
si de chai n- gantewisniciaGatalyslr o R @ikaliCcaystywih theC suifadeadf ¥ celfulosic Gagahateralr coataiting

bi ndi ng t hefurdtionak ORE]IbUPS A ebact i Yoatlive poxwidrdipd bicthé womlymen aith the durotionél OH

cel I ul ose. gr6ups on the sirtabdt thematginicthersbyfgmigaiboad. mat erials according to
claim3 wherein the Lewis acid catalyst is boron trifluoride. 6. A nethod
for prepaiAgededmetatial pecoring & caim d cehetinrpolymettomprisir® 43136% by woightof Hip Ry

cat al yst i sgroupctiontainids hydrophiig/ giplyymdrid emainty past the gestof He dluerippted sidy chain-eopteliBg f or
prigpar®ng nidropkgbicrelvaericamaiot @apd eeliinRp are baiig beeenghe ahoxe-entignad PRIV iMPR n

di oxane, ac@ddircydined grpypsef eplilosRet one. or tetrahydrofuran js used as a

sol vent. 16 charstejzegdmthat gompsitien ‘ﬁﬂ‘e'Fb‘?"ﬁmeﬁtﬁ’f‘%’sh"%@?@lclp@ﬁ’gﬂlcﬁ“% feen t he
treatment tinme of cellulaose surface and the atonic concentra- tion on

cel lul gse surface. Fig.| $ethgl neettgergipta | ndijcat iongarsibamwgight) t h ti ne of

| eucoc¥tes. 5 Cains 1.| Rutpedktteaylaat er i gl secUaparisdywgight | eact i on- product of
a copol yner conpri sing Eplgdrgxyethyd methawykatei |ni3addgS pgrsbephiohti £ pol yneric noi ety
and fluorinated side chhiGyciddmetirerylatey hydr dRritDeevs bpwsightel i ¢ noi ety and

cel lul ose, 10 sal d hydrophilic polyneric noiety conprising 5-90% by
wei ghtg,of acrylic alkyl or hydroxyal kyl esters and 0.01-60% by wei ght of an
acryli C o, Y &1 ibtlod &t fépadigdmédidalmbtihisOiiih dompial Yeating @ dopdlhdy comprding Spoxg

10- 90% by Werogddon@ihing ydisphilié petymidait Yooty Gind Mddkiftbdadidéthai®Edntaining SgdrebhbiB@diy-on
product bei mgricolabiaty RAS clloPRheReit the Gogolymecis ROtacRaarin iiquid phegsi id tiphmesenderof ahe
presence of Léwid esd Satslgst Gbr GAtaikaly shtalyst with tial suefbde ofod ediyisdic base matdriel swfainimge of
a cel | sl osi fundiasst OMagrevps b reachthalirerictivg spbxy groupsi ot the copdiym@F with depienctional @H Ct

t he reacti vegrogpor jhegudasp of td matérial, thereby fprming aionth t he functi onal OH groups on
the surface of the material, thereby formng a bond. 2. A nedical materi al
accor di ngh t & meitheil far Prepering msHical a‘afsmlﬁ/?ﬁé?fdm)maf'%?NQ'CMSQ"B’H%SB‘V"‘W@ i2g) e %8PVt he
epoxy groupgfem%iaﬂi"ﬁqu‘ﬁpﬂ'ﬁ%lﬁﬂ'ﬁ"ler'?:mﬁﬂwWP'PPPSW ‘ety and the rest of the

fluoriffated side chain-containing 20 bydr ophobi c pol yneric noiety and
cel lul ose are bound bet {vamythehaaipee- ment i oroegaestyagight Pups
Butyl methacrylate 90-110 parts by weight
Hydroxyethyl methacrylate 35-45 parts by weight
pu Glycidyl methacrylate 10-15 parts by weight

the weight ratio of said hydrophilic polymeric moiety being 45-56% and the rest being a fluorinated
side chain-containing hydrophobic polymeric moiety of a copolymer and binding the above-mentioned
epoxy group with the functional group of cellulose.
50 : _
5. A method for preparing medical materials according to claim 3 wherein the Lewis acid catalyst is boron
trifluoride.

6. A method for preparing medical rhaterials according to claim 3 wherein the alkali catalyst is sodium
85 hydroxide or potassium hydroxide.

7. A method for preparing medical materials according to any one of claims 3 to 5 wherein dioxane,
acetone, methyl ethyl ketone, or tetrahydrofuran is used as a solvent.

16



and the hydroxyl groups of cellulose, characterized |n th cn
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Ei nheit und ei ner fl uoGlyciaf emefhadrfitaket tienoaspéralbyemiden | hydr ophoben 5

pol ymeren Ei nheit und—Ceftutose,wobel— dre nydropnite polynere Einheit 5 - .
90 Gew %Acryl al kyI oder -hydroxyal kyl ester und 0,01 - 60 Gew. -% ei nes

Acr Y g!;yCA 68 rfc:‘? &Eh\%?& BHNIR "rEachirlg Edpbiyher com%ﬁsu%e&ﬁoxg%
ei nes pO 9 télﬁ |ﬁ %fe@r and W ﬁ&@@&dé’&g nY8eH&ing@rophobic poly-
Reakt i 0“ uI da! \%eTr {IHQQ; dw?rB?I% ARSctéOiR AhVIdTBRaBe innthé b obent4) 6 a Phase

in CGegen- Le@vQ acid cé’l@isi o IaR) Qfkall- @Xthigst |tH IRK sirfte/ 5Pk @BIRoSIE Base mamfal Aokaihings Chen
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gruppen der Cel | ul ose} (gastysRnGRitadgrl uhdssdsgansiby weight
' Glycidyl methacrylate 10-15 parts by weight

45

the weight ratio of said hydrophilic polymeric moisty being 45-55% and the rest being a fluorinated
side chain-containing hydrophobic polymeric moiety of a copolymer and binding the above-mentioned
epoxy group with the functional group of cellulose.
50
5. A method for preparing medical materials according to claim 3 wherein the Lewis acid catalyst is boron
trifluoride. -

6. A method for preparing medical materials according to claim 3 wherein the alkali catalyst is sodium
55 hydroxide or potassium hydroxide. .

7. A method for preparing medical materials according to any one of claims 3 to 5 wherein dioxane,
acetone, methyl ethy! ketone, or tetrahydrofuran is used as a solvent.
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adur ch- gekennzei chnet, daB die genannte hy r:op ile po yrrer? m)‘"i“ ;
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funktiongl | eqva %LLQ%O% ggi‘” f '% {tﬁ( > iﬁéﬁ er s éﬁ‘errﬂﬁ he ee?:es
Ausbi | dung e'd&fﬁﬁos undstoffs dibh BAL Hﬂﬂugfe dr r\%kfu sférﬂ on 5k f

ﬂ
zur Herstel | g cifeiline +s%.§ efrm @h'(ﬁ-‘dﬁr@ﬁbeﬁ'%@f"ﬂe%ﬁé?ﬁéé ded. GriHa sﬁs&tenau sse
der fol genderg,u A6 bkiRe wirdt0 Met hyl met hacr yl at

100 CGew. -Teil e tyI met Eacryl at 90 - 110 Gew. -Teile

Hydr oxyes hyl mrldRmisshss Mktoriabhach Adsprucke V. wobél ielnePolymer rk 504 55\GeWRds B Céppky@iuppenhal-
10 - 15 Gew. +igen hydrephilen Upcii@iered PEIM®BIt LUpP 4ama Rést gein dérytiliodgtei Sedtenkptizh yenenaknden
Ei nhei t ver amdrogheben\vyolythetsn EEinhaihaid Chilulos&diberodid genartingan| Epexygaippen hupd dieHydiosyir
pol ymer en Ei ghppdn débCellulbéarsimbndec)gehunibndied, Rest aus einer fluorierte

Sei t enket t en daduréhagekennzhichndtydad discdsaznniediygrehile polEneih Einkeltcfpigende Sujammpnastzang
begt eht 2und uteist: di e genannte Epoxygruppe mt der funktionellen G uppe von
Cel Tul ose verbunden wird. 50 5. Verfahren zur Herstellung nedi zi ni scher
Mat eri al i en nach Anspruch| ethpmielberdi@r Lew s- Sgyoede-adigsp- tor aus
Bortrifluorid besteht. 6. ¥egmata@fatzur Her stgel-lHungewreslisz) ni scher
Materialien nach Anspruch] Biydraxybayimeirecryiat Kass -si6 IGew Katiedngspt or 55 aus
Nat ri untfydroxi d oder Kal i {iciydyionthabryizest et . 70 - fgadevaluilen| zur Herstel | ung
medi zi ni scher Materialiennach el nemder Ansprache 3 birs 5, wobei als
L6ésungsm ttel Dioxan, Aceton, Methylethylketon oder Tetrahydrofuran

ver wendet r\grfah:]'a7 zur aﬁ?tel@ng?' G rﬁeZi?széheB%?eﬂ ol BlrkrPORsetzon MAdsCEdp@iymdrE it Gftbr
conpr engpt urb bHe hatiger AydirdphiRR pdiyMBresr ERR&IY BHA Sinet AldNoRY 8bHenkéRon Biraltenden
pol ynbre hydrr@ RA BinhélEit BEIRIERE ol BaYCRblyHer inTtiskiGer FABSTI GEgenwart
hydr ophobe cajies 'ﬂ&ﬂé—sﬂ&%atﬂfb@fo&%‘&eﬁames alkahk@t%@k&élﬁ‘&toy | shiOdeP ©Berfitichél GindseCellulose-
cel | ul ose, | eflinidstominif fufkEonyIR OR-GixtiPew A Rbakiidh R AGHSEhiGenEDoX/y@ppen dbiSopoly-

d' est ers acr yrhérs uitSdedl ' fukiioyidlien OH-Glugpyid b xdge Disgrilaehe tlesOGriisofls Sftad Augiiiiiohg ebherun
ester glsyci dyBisinng/ihiBetisrusg gebmcht wirdrot i f pol ynbre hydr ophobe conprenant 10-90
% en poids d un acrylate d' al kyle polyfluore, ledit produit de reaction

et ant obt edu \@rfahmet 2uaHérstellung: medizinischdr Matsdgdion pach Aespah Bivebe sinp Massd dlercipigengen
presence -d' uréusantrednpaiang: aci de de Lewis ou d'un catal yseur alcalin avec |la
sugface d' un materiau de base cell ul osi qgue conprenant des groupes OH

foncti orfdel s pour faire reagmyinethicrgstoupes epoxyod Gewtrbifes| du copol ynbre
avec | es groupes CH fonct | Gfytethadyibta Sur flacegodutoraévmeidu| pour former

ainsi une liaison. 15 2. | Vytosyetimemstryah|| 35 4GelvaTellemanfli cati on 1, dans

| equel un copol ynbre conpl| eahaiilyiméthacnfiat % en| poiids 15 Gew.-Teile

45

zu der epoxgruppenhaltigen hydrophilen polymeren Einheit verarbeitet wird und
wobei der Gewichtsanteil an der hydrophilen polymeren Einheit 46 - 556% betrfigt und der Rest aus
einer fluorierte Seitenketten enthaltenden hyrophoben polymeren Einheit eines Copolymers besteht und
wobei die genannte Epoxygruppe mit der funktionellen Gruppe von Cellulose verbunden wird.
50
6. Verfahren zur Herstellung medizinischer Materialien nach Anspruch 3, wobei der Lewis-Siurekatalysa-
tor aus Bortrifluorid besteht.

6. Verfahren zur Herstellung medizinischer Materialien nach Ansbruch 3, wobei der alkalische Katalysator
65 aus Natriumhydroxid oder Kaliumhydroxid besteht.

7. Verfahren zur Herstellung medizinischer Materialien nach einem der Ansprliche 3 bis 5, wobei als
L8sungsmittel Dioxan, Aceton, Methylethylketon oder Tetrahydrofuran verwendet wird.
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de notif- pol ynbre hydrophile contenant des groupes epoxy et ’ :
constitue du notif polynbre hydroﬁh(ntaszm'nmnant des chaTne 'ﬁmgﬂmﬁﬂﬂw”m
fluor6es et de cellulose sont lies par |'internbdiaire des s
menti onnds ci-dessus aux groupes hydroxyles de la cellul ose, caract6rise en

ce guo | aRvengieRtiees on du ITDtIf poI ynbre hydrophi | e mentionnd ci-dessus est:

.20 net hacryl at e de rret parti es en poi ds m~t hacr | at e de_
butyle % @é@'eewt o ngu'tm&'ﬁ% 'a't@P?Jv @oﬂf Plymans
part i es en ntenant des groupes epoxy et un m ?Wé@ﬁ/ oeh ptd:!fp ghaies_ 15 -

parties en p Iagstf °sI9 é‘ '";E‘I arati oo des mat er ux rre

comrend ety G S e
hydr ophobe COV\L&W"&SHu;t@G% o éﬁhﬁ?: téhhee'h e?t§nt ehlégﬁtéi:‘??e Ghotftfrd 8n Gitlsd HiRS%n
dans | @Auel pRBend®tr u@@atﬁﬁ@ﬁraa‘éﬂie 4& LERd ¥m5@cﬂbsmaﬁﬁln avétUh Qhriabdla i Gied’ UN
catal yseur @gdeUIAbBiqlebimBroRdt 68 gradbed! OFPRBhbtiorbIS Bbur Riré HaSr bRaroiupbs oy Badkid

mat 6ri au de dba;ammrd 4o ® Jois (YrctipSs00K AEhaithndile S 10 EiRCsy RisA=NEdul NG | afsiDRid!
faire reagi fiasisods groupes epoxy r6actifs du copol ynbre avec | es groupes OH

fonctionnels a la surface du materiau, pour former ainsi une |iaison. 35 4.
Procede 03 Matépgar médicahsetbe langvandication 1,nd20s Bquekurs@pdyméra congvedard i46-85 PLOéh idgui
conprend de dé ofifepolyodrenteydrephile feoieniantrdes grooged répplyi dt do sin tconstind dd ewtifgolympres
hydroxy | a ®ushiqrbekiet dopianantidps chates latérales fluorées et de cefifiish zont yésam@ I d@rmﬁgbllwdieg

100 parti es 9©HPIS Py meBtionnts cixessue aykgravpes lydroxyles do@celspar t i es en poi ds

met hacryl at e Pafegi8e6,0) ¢ Ay iCompgsition gu matiipplygéra Avdiphileameniinndieidptst et de

gl Md% e 10- 15 parties en poids 45 | a_proportion ponderal e dudit

moti f pol ynbre hydr ophil | esturtmuae dd métfte % el | aos phitee oepatddt | un noti f pol ynbre
hydr ophobe cont enant de¢métaaymese bayiér al eg dolu@ps edlpdids Fopol ynbre et de
fixer | es groupes epoxy nwtatryiate dbhgdraxyéthids § U35-45 partips enipsds [ oncti onnel s de | a
cellulgse. 5. Procede (lendthacplatese pigeldytbe Myt &0-15xaniest@ckiotlauk sel on | a
revendication 3, dans ['equel Te catal ySeur 50 aclde de Lew s est du
trifluorure de bore. 6. Procede de preparation de materiaux nrdi caux sel on

l'a revends catdeed e p%&ﬁtloheﬁg%atérﬁuf %&Léﬁ? c&h&é’ld' &b gg @fglr uml‘,&y’of%\&ge de
sodi um ou deorhprbhéfk! G Yider faym AJSHOPMB contonarkt- deST Puped sty [t Gl ahat | f3ljmele
Mat eri glX NRgréphbbe coRtbidAt slémegmea@,nm&esckeae la QUIRISSH, aatsu & oR midt éh cHHRES
| equel on uld polyirel en pHaseKigUiddn présérich QR catdlﬁetﬂﬁ&nh&’dleﬁlemé loG dﬁ Sdiiilys6Ud ak&in avec
t ~t r ahydr of ta surfisve duanwasriswdie/sasé celllifsique contenant des groupes OH fonctionnels pour faire réagir
les groupes époxy réactifs du copolymére avec les groupes OH fonctionnels & la surface du matériau,
pour former ainsi une liaison.

35 :
4. Procédé de préparation de matériaux médicaux selon la revendication 3 qui comprend de former
comme motif polymére hydrophile contenant des groupes hydroxy la composition :

k../ © méthacrylate de méthyle 100 partios en poids
méthacrylate de butyle 90-110 parties en poids
méthacrylate d'hydroxyéthyle 35-45 parties en poids
méthacrylate de glycidyle 10-15 parties en poids
45 la proportion pondérale dudit motif polymére hydrophile étant 45-55 % et le reste étant un motif

polymére hydrophobe contenant des chalnes latérales fluorées d'un copolymére et de fixer les groupes
époxy mentionnés ci-dessus aux groupes fonctionnsls de la cellulose.

5. Procédé de préparation de matériaux médicaux selon la revendication 3, dans lequel le catalyseur
50 acide de Lewis est du trifiuorure de bore.

6. Procédé de préparation de matériaux médicaux selon la revendication 3, dans lequel le catalyseur
alcalin est de I'hydroxyde de sodium ou de I'hydroxyde de potassium.

55 7. Procédé de préparation de matériaux médicaux selon I'une quelconque des revendications 3 & 5, dans
lequel on utilise le dioxanne, I'acétone, la méthyléthylcétone ou le tétrahydrofuranne comme solvant.
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