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LI QUI D TRANSPORT FI LM FI ELD The present invention
relates to a liquid transport filmuseful to transport

W@ 2005Qui908 whi |l e controlling the flow directi onP@f/US1004/033983

i quid. BACKGROUND Liquid transport filnms are useful

for the transport of various |iquids such as bl ood,
urine, alcohol, water and_i uid transport fi I ns
are known to be use®! QHI%T%&S@ q’é Ilcatl ons

i ncl udi ng nedi cal applications (such as surgi cal
procedures, dental treatnents_and specinen tests),

food tray applicati ons di aE@lL?, i nkj et printer heads
and t fe bkt {n38RionrOkteSHAMRLR trad ARFTARQ KRN rt a liquid
2002- S80S e B s g e B O e A qu?égmh% o
thh@p@Tqﬂllfgthfrrﬂowdlrmt@rlafthwlq@fl grooves capabl e of

spont aneousl y transportlpﬂlgcﬁngqmﬁi in the axial

direction are provided iquird is transported from one

si t e Lopihtomseart Sintseraisofugfor the tynspovief varioows Vigwids sughlas blood,
| i qui | . ' I .

e oSS REPAk i i 4o 8B} o IR aurieryof
sipplicatémsntcluditgmpdibal epilichtiome (su&lhas qutgigaépimyéchlm destal treatments
excel | ent esi s ai nst

8 Bt bt B L, AR g RGeS e Bt te oo
tfbegxainpleglapateed KbhyRNG. mmb%stmeanﬂ 20002 J18tp8)d
transport fjlm The s rfactanf hances the surface
ener g@“ hseigidde P APy it Of grop ueseapable qisppnipnequsly
ftﬁhsp%naiglal 1ot iR @hel dxaul SR&bn &6 pRivaRlY LR@IdE trhhs@bitélSrom one

The prinmary properties required of a liquid transport

fsitp #p asphersitgjalonaith grocues.| G opyPriionpldigeioranpRggt félm8|ha‘(eybeen

%Qﬁnl? fEARABE 4 b ¥rigf ob%eﬁ%? infking (et HaeE BRSRAEH ALt into

ability overtine in use and/or storage.

Qotyediiene nkhe nqlmh}'épnﬁ n%ﬁngfibmt infits rasistanesy agatpstppeniorlspgd water,

T BRA heahllh 3P ALIMIRE b A, Rl ol iR Ttk a tinia

dmaspom film, Tés patictant e;nhwtpesntha sethce erergynarcths bylyethyleieetiim

finuy I h.as water,
CReice PR Tty FETARTLE Setebobo of iUt Boja? HEAFS
d e c r e H‘heﬂmma'ﬂylpSopeﬁlep aquiralidfarliquidt thaspoasf@mvdie s high énitial liquid
i s, highl ol s believed to ur .,

s direand oS pue of MaBniye B kEPHng AR SE s

fmmnsa ahd/6rBeORd dohoéntiona NGHie trafkp6R Vihefm QDR 4

t he pol yet hyl ene substrate. \Wen continuously used or

SyHrgianh it polmﬁrt caaeglybit the desired initial liquid transpott characteristics.

However, over time, especially when used continuously or when continuously contacted

with a liquid, such as water, the transport characteristics of the film are decreased. This is
particularly the case when the liquid is highly polar. This is believed to occur because the
surfactant is merely mixed in and does not form a firm bond (for example, a covalent
bond) with the polyethylene substrate. When continuously used or continuously contacted
with a liquid, the surfactant gradually migrates out of the substrate.

In order to solve this problem, Japanese Kohyo 2002-535039 discloses a method of
increasing the amount of surfactant used and a method of using a surfactant having a

polyfunctional alkoxy group, which is hardened by moisture and thereby fixed. However,
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with a liquid, the surfactant gradually m grates out
of the substrate. In order to solve this problem

wQ apanewes Kohyo 2002- 535039 di scl oses a net hodP@f/US2004/033983

i ncreasing the anount of surfactant used and a net hod
of using a surfactant having a pol yfunctional al koxy

grqup, which i s hardened b i sture.and therep
n eorm et peimoREROPRRSPONRER o ER 8 o Bl recthod, e
NAtdeBidD &Y aiolstiaé Is\ifohly ftoafel ahd tHe@eahtol Esnfimid3aEs cdnfietion
har deni ng by noisture is difficult to control and the
ﬁﬁ&ﬁ%mFUFh@ﬁﬁ?irning the conpl etion of reaction is
LT M t @ghdadbicNRPAREEK oRRB0ES $5050 R} P2 RO0A s PFPEIG 1R Erious
2002-518103 descri be various nethods for producing a
pertlass &ftipradygiag appkyoledinbpser kpisktrangportfilinbywsing g substance other
{ t ] o
AL RSSR, ORE o MO T A5 LBy o o dudf N o hydrophitic
pplmp hinl gadicplak,yeeef radintiqragrafi pelymerizatigeis dfemeiido &t pomising.
f1..nal ' Lon.is tQ.he. 1 Sing. e
PRSP SRR @ iR RS B oF B substa
ito padtaad 4 nadichlthersatr fndcle ghftih thedythopliint polymenge mier firesusface

radi cal .thereon and t rafti.ng the h ophjlic...
3 tRpoct OF 8 e P opyBY mommsty T R o Sfigons e
rpaetiise Bl comtrdltedf Mgy droptiflREBatidgGa B @il mlyWreAddd iy in the vicinity
conditions are.pr ciseky contro) |l ed, a . hydrophilic . .
Sytfage Wt ?flt@im@tﬁflﬁﬁf% § PEdeLierTEPortipg2 liigd, fngdditiop, the
Hydphilid GRn¥hEMNOBEnded td theSubkiAEbPS SARESacREPMIIABGHRY, its
transporting a liquid, In addition, the hydrophilic
ABPRSFHSF aTeSXPRo#RAdRI De Bainfained i ¥ariods olge of 5P SRITOREISRIS| on
and t @aﬁ)raﬁésg kShyd 2600203968 ddi&SnA & ofveRESHaPRleth8d 9{1‘1 be used for

nalntalned I n vari ous storage or use environnments. . )
Jepzabise sikphilowoeo2visg 3oded 8y acenyentivae! metherh therrronsnties

LS o P B pRESH R, phitEull ik R Bb e RS RIAy pote
rizgidi camdotdk satisficepuilyladhiexedport film particularly high
transport speed,f [ [ L AN annot be
satisfactoriIyggggfg%ég?%%ﬁpgﬁgéﬁiﬁﬁgé¥ﬁ¢§NGgF THE
DRAW RgS1 ks egcrosk-se&tionaloriavs £ ae @inbodialentvwif ghi i0¥encios
enbodi_nmept of the invention. Fig. IS a . .

o 09s PUB 211 THats R IaHgRe s SLLebil cafboticRish s ventign

| NVentFigoB is ddr@ss-sdctiohaldvid®n 665thie etnbeit@abnt\of € idfenflod. hi rd
enbodi_ment of the [nventiop. Fi '

. 4 1s a . .
cr ossFetis HHIS-SGFtRr e OF %@P{tﬁ cahesaeheh the dgveptign.
i nvention. DETAI LED DES&R.ET DENCRIPTION

The present invention provides an improved liquid transport film capable of

maintaining high transport characteristics particularly for highly polar liquids not only
initially but over an extended period of time.

The present invention provides a polyolefin-base liquid transport film having on
the surface thereof a plurality of fine grooves, wherein a hydrophilic monomer is grafted
to the surface of the fine grooves by radiation graft polymerization to form a graft layer
and the hydrophilic monomer is an N,N-dialkylaminoalkyl (meth)acrylamide and/or a salt
thereof.
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The present invention provides an inproved |liquid
transport film capable of naintaining high transport

W@ b@saetoes i stics particularly for highly pol arPCT/ysiods033983

not only initially but over an extended period of
time. The present invention provides a polyol efin-base

quU| ort fil i ng on.the.sur e thereof a,
pl ur att %%B‘P 1Ry F’?B\?g\é‘e pgaqgil étfvﬁntéf’nhﬁl/gl‘%ﬁmﬂil‘i rgonomer is graft
rﬁe@ﬁféﬁﬁed 15 tigy safh@tbrla@hiriRy SEfided@6oves plokied | bﬁlﬁlegﬁ@é?:\é @Ba

radi ation gTaft pol yneri zation to forma

|hé{glreph0&#om YraeTHyIPH3H: 1 The ronlvparattlayents prefem%y firmly bonded to
Nue'\ku%t@lt&%h%wl&@ aMhkao l(ﬂ@&fbhﬁ?fhlé}e@m 58 R AL/ 1R dBraR okt film
thereof.In the |qU|d ranspor | m of the present

ihas e high §auid srapspertwgiabilite nononer is graft pol yneri zed
tot h?h@ﬂ{p%@fr@ns {m ﬁlrﬁ B%Qtﬁgeﬁ ﬁlfveﬁ oﬂ‘? tﬁﬁ dao}k}ﬁﬁx\%ﬁ g@d

on the surtace ydr o c poly In's
Talhealrte efifind grgovgs af thelsal;f@p of s pplyeltan atblswaté arrd‘gryftlb@m thediophilic

oen%%lgrn t%l{ﬁ)esgutr% tiotqﬁ grp&% ogf%ﬁlg ﬁjé%%lg e?h‘l“*‘- nﬁ(h% ole 1n %sthtutmg

It]necgmbsirater a pmﬁmﬂly high abntsl tietiytance ecHeimtal schntl mpﬁeﬂpelﬁm\tem

e pr t tai ned by providing a
S{Gfﬂfbgel’ P’Fcﬁﬁ%’? 1 ’ltsr{&‘)lg%’]b & 8’%& 'ilﬁ ? %% surface of a
pol yo Eﬁirhlble§¢ibﬁ&ﬂlﬁﬁcﬁyo@d’fﬂls iHcaide poigetaylByd] bolppiobylene, a propylene—
mer t rface of the rooves to for
"gy © comp ug%r R a HPREEE He AdRgtthese: é"’{ §thylene is

@E&é@a&&@bws@w Hink Brootés Haeesmﬁ@aﬁl@ h‘i%’h BEBi6AkSer@hnd heat
wat er, inexpensive, flexible, excel inits

ReTLRG? mRajted Hthern singrtaneouslEwhemibe §ur&°e frg@mgnt is crosslinked. of

REbMQ! %ftlﬁé"ﬁexhﬁ?ﬁtlyuéﬁﬂesf?@ ﬁf@ﬁeﬁiﬂaﬁ&‘&e 1Rl ypropyl ene, a
propyl eneet hyl ene co% ymer . pol ybut’ene and

pol ynehspalydefireyred as t Mthq@at@ ey be a perofsends pf ethelepesor propylene
R T et DL T
tgmllplw amgiorgdipa meauglicacidester orthe Bloa: fSaacle cwmwnmgre often used
gf(:)rgss gcl? i lﬁue d%se%) %ucill : {{ngp\ﬂmll%%&g 1{3?)(' b elsjlé)e n% tﬁllgrvp%ysical
Spmttreabﬂthﬁagbsbete aThopnduptref sud’f ccmtdmyinEﬂlBed) l’nap be pl baearied to

SO B A5 TN T syl e RSt of S P Bn g i

Feftidrinored ﬂie?)ol%ﬁale@ih n@y cbitginlah kSioxRlaeh) veene s@bEESs,apocessing
of ten_used for specific purpos ch as I mprovj ng .t he
2% 2ndyg low ryole%ﬁé@qgﬁt‘ COTHROY Fucgtaﬁ i\%ﬂ%é}p@]&qnt and sensitizer for
RERRBHG tRSinRfnal H8ssHHBRE " @f SonsiliBenAAB U enOfrorttmiof liquid

conmonomner used may be nmay be varied to
transport film or the production method of liquid transport film by using a radical, the

amount of such an additive should be suppressed to the minimum.

The plurality of fine grooves provided on the substrate are fprmed by molding or
embossing. This groove may have any shape as long as a liquid can be transported along
the axial direction of the groove. For example, the groove may have a V-shaped cross
section, a rectangular cross section or a combination thereof or may have a form where a
second groove is included in a first groove.

The shape of groove is described by referring to the drawings. As shown in Fig. 1,
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achi eve the desired goals but should not affect the
properties of the liquid transport film Furthernore,

wo b@spoloydl ef i n may contain an anti oxi dant, varPCDUS2004/033983

stabilizers, a processing aid, and a | ow nol ecul ar
wei ght conpound such as |ubricant, pignent and

it f hanci he .i nt | Linki ng. . On
RSP Fhge a0 oa senDPIBR RS T By ol B Yribpeitside vans
L li1lafa @ips 120 QMQ% Qg blli.‘dwhﬂﬁ F@B,@éﬁ;v@i %3 t'nqylbdfdnlhaﬂﬁ _ ?bbidfﬂg'am/ide
Sl n [ | cal,.. e _anou C an aadjtive,
Hotirraeh 20 BW@%%@%WW@%R?% Hhe Q?Péh el the distnce from
ftip16 bIKRADUE SN O W g@ﬁ&ﬂwf&ﬁg 1$8066 Al SeRtHI R6HT00 BY1,000

nol di ng or enbossi ng. S groove nmay have "any shape
asnlong as a liquid can be transported al ong the axi al

directign of t.he oove. . FOoL ex le, th oove
nave 1 QRsfasudf R 88Tz P bedBituBon o b St Bbbeen e
stiletwalr3 Sand theGoleh alleds dfthet firstrog@ive 02 iy a favdrface] & phrality of

er.e second oove |.s i.ncluded i,n a first, groqve.
S5 RE SR el oS P e ey S e o4 e Hefieen the
dewwbsyrss. As shown in Fig. 1,grooves can be forned on

a polyolefin substrate by a series aof V-shaped side .
wal | s¥rh‘ili‘8 thusfarmpd finggeqqve, dae aprdkRpm; vidthiof the first gronyg 4§ is

r Lidi i n I
%négﬁl/y 18§ thar 1@ LQ%, REEMbIJ ARG t}ﬁn\g,'S@g i _Gl_i‘ﬁlg d%geﬂﬁ%)ﬁfﬂg %t groove

et'ween slightly ‘flattéened tips }
(ingemetally fiohne50db $1080 ¢ien, pretamatily ffomd 00 6t 1,000) prof The dapiteofithe

S350 By Inpergobrons i w of PLEG SdbRanbeRhrs dnhpore

hedyireda tlaps otBéds thidhoseacen teltiye € fo 3.nA1s6) tHe grvald mayiek varied
si de wal | oove 32 is not

t.h of .the first, gr. a flat

dB e grass-sertipng) P’Véﬁ“lt‘ eﬁ)n%thaa\ﬂfélreﬁgonaq dheFraQyeE &heosé‘fev\‘kéaélrf’f the
tdrd¥ve ma@ Mot B 15RE0N helx@PURecBbn bkt i HRAVEL Ween t he

low tips 33.. In the thus-formed fine groove, the

maxi mithibgiigeid tgpspor dilmiof S s yentiong s Rdraphilic maaogmer is
thad4o H0QumN: _opfhggeeﬁ&%yov!emaglilaﬁ&i %r;é Qlyﬁ@gﬁa-ﬁpg to form a

epth of the first groove |s@?enera rom

Frgvleyenand fheesbg thesnsfaderiprendael hydrophdoo Thedermtiby drephilic” as
sed }g:?eix[’cl’ ﬁ%g{édt?% rtl?eoc\égtalgtsan?fe %z &l SQ%ny%f’ e I%dltagm? %r(z{%tOf
the depth o e first gFoove. € groove nmay have a
Shbperiedthars ¢éffativd prosalaslydanmainidhgte liduid oraBspoAlchsracteristics
the ove may. be v t'e% in the cross-sectional wdth.
APOHG S SA T mEG P BEbT SRR A PP gy issing o
Wi frra@ibitid6f r@dig@nethe@yafinedctioe cdnl le@akerhWist Bent@dXed@ind the
di recti on but may be curv?d. . ) L .
transport paths in the liqaid transport film may be provided like a circuit. Particularly,
internal crosslinking proceeds in the polyethylene as described above and this is effective
also in enhancing the heat resistance.

As the radiation graft polymerization, the so-called pre-irradiation method and
simultaneous irradiation method are known. In the pre-irradiation method, an object is
previously irradiated and then dipped in a monomer to allow the graft polymerization to
proceed. In the simultaneous irradiation method, an object is irradiated after coating a

monomer onto the surface or during dipping in a monomer. In the present invention,

either method can be applied. Whichever method is employed, the conditions must be set

4
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In the liquid transport filmof the present invention,
a hydrophilic nmononmer is grafted to the surface of

W b@se449ne grooves by radiation graft pol ymerPCEHUSIN4/033983

to forma graft |ayer and thereby t he surface i's
rendered hydrophilic. The term hydr ophilic" as used

ein ans that t cont ac t han 90,
TR £y S TR g P T P 4T GRSl B s on the surfce
[b3rthe luhopblyynetipationi Nt ai ning the liquid transport
characteristics for, a solutiaon having high polarity.

Fur t hé¥roriae ypg oLisfliations 2¢ BERHPIgL8Y stie hraydadisideihgy Betused.
tERGvevEd AbBh b Rfliatigd|sPhdfHed. TR @R Edioh G4 E{%E Q uﬁiﬂﬁy from

be patternw se controll éd and the transport
tiReo PO .dheugh thipwaries flgtendinagn Be sgiedivn @€ pretiirkdation or

t ] n roc
icshﬁlﬁ géorr)l(s) Frgaréd%alft]l‘c‘)# Léﬁtgll: ﬁg g%ssgéll{]%ela\%stgrg% eof g%"’{ %hsP nee {%e[ﬂe internal
défee cthevigadibtsm dose ierpteaferalblm @omhleto rseakGy,eﬁms ﬁa&lﬁcﬁr&bly f@m 5 to 350

t at i raft oI A [

P8 bRl FlbaBRteTHLAR Sl 88 Fhrsifis Siepge nisogen.

ﬂntﬁeqﬂe-m'adlakmm fillmis bfe&rﬂﬂﬁdlppercﬁd lg&idﬁ@ﬂeiaﬁbﬂlhﬁﬂ immBdiately
nda.t n | In a

I di at
r?géﬁfotﬁwaﬁﬁﬁarr '8‘%9@ %ea'gﬁ{&g?ﬂ %{5‘? PR e e 9 by O&xgen in air

ligicdnkider8d FLHdrBin@RIdSatdly bR itiad k&ﬁoﬂﬂnﬂﬂ@'aas@ﬂzh@i@]dﬁ%ﬁng’ S
|rrajai¥%ﬁafter coat | ng .a nononer_onto the surface or

dameiyicl 3t 1 ko diHaHe e Him neps tp P eaitd 4ndvlsatcpeled in an
ga@;ﬁ;sﬂ@e can be applied. Wichever nethod is

errpl o¥ the conditions nust be setto prevent the

gr af t Thehed Bansfer im ok the prisens inyefiondeduraststizes ithat the

fh&ﬁ%pﬁfl@&%ﬁ&ﬂ&%ﬁf@@ tégref A e AR P Wrarqr 64 10“

for the type€ o on, an ultravio ray
gcryht}mrkadm hTtNdnllﬁmlmlm adthasiglumidsr (thebeert c@hc@w@maued an

hadi at i.o ol t
N B Rp SRy ShER ek, BECSl R R O KR AR Y
dpdroplelizeg 2bydrophobic spbavater lraéﬂtlm grofio pﬁiymsmmtlbﬁ asirusious
tion or t ose. h.as i stiture of heat
P ABRNRL hBRRi E RIS e S el et s egeely
ikaovoi. fl@wavot, in fhe 0se bf b tiqhid rakspyrt fil f}@dﬂipﬁﬂ@&tﬁﬁ'b)y uking |
t.he jrradiati o? at nosp

PP BB I ST AP pRL SRSt fRund fbe IS ERg o1 dera transport

Ionparh@mryerrrqurcﬂ@uvarglmgh diy.f Oh ReiothePhiiethald - di pped
mononer solution inmediately after t he

draﬂlﬁréqnafl‘i’aé‘?rl (BEbAGR BBt idde p oply ki SimBRYiRe Bad BpOsH can
b8 t4iA dioh AandPrt QUMERE i diBs B § lilfd ﬁ%ﬂt?gnrﬁgﬁ Sﬁaﬁ@ n§{ (ﬁﬁ}; at the

i medi ately after the reaction. case
dnipgistage buhatse imthe uge entvirerment.r Bt raason thetefords Wnsniglteﬂ because the

tl\t'ﬁ dﬁdllh’ﬁrﬁ‘iﬁ&ﬁl%yl '{ﬁeﬂﬁcfyﬁa%ﬂﬁceg 1&0 g.lb 43?&3 tffeolg)dlﬁ‘ger i inhibition

by oxygen than other monomers and therefore, the graft reaction activity is high, or the
N,N-dialkylaminoalkyl (meth)acrylamide has two hydrophilic functional groups and
therefore, higher hydrophilicity can be obtained.

In addition, the N,N-dialkylaminoalkyl (meth)acrylamide has a high basicity and
an adsorption activity and therefore, can adsorb an acidic medium or effectively neutralize

an acidic solution, if desired. When an adsorptive dye is used, the transport process can be

5
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inert gas atnosphere. The liquid transfer filmof the
present invention is characterized in that the

whyasoptd i c nonomer grafted to the groove surP@DEsS1i084/033983

an N, N-di al kyl am noal kyl acryl am de, an
N, N-di al kyI am noal kyI met hacryl am de (these are

?‘gngé‘%‘ﬁf Y’%r‘lgd a?l%o z}f%r he vof\lhi\l'atgio? P]}( 1¥cLu14n PnuAt_g Iinﬁ)ée #ﬁ%&l
fdi)zrlkﬁyrdmozpik:yll (mzthbayr}daﬂmxid haydtighthydrdysissesistie ah@ehtiaits Qiph

b IR yY Pl R4 N b ion.
met h a@Ee}fér@dd&:xhﬁpE@&ﬁh@NlW S Winind IO iHEdth)abrlafi® EAS® those
id transport film hy dl‘?{ghl | i zation by using

W%w'% %’?{VHH%JPWS BRI 5eY HpErshrimene thessNF i s found
tdi’m@tﬁyl'aﬁﬁiéfofo‘p‘}l‘ e@ﬂllaﬂ(u@é isthe Efe?eﬁh%@ OEiarfﬂileﬂfFf fihd s‘éﬂ lo?ﬁl N- a

aV|n pol arit he other
fﬂw lapiagallyh We@%@wawlﬁetmglée p QV%W% sgjt wﬂn eeﬂwbcl&onde and
n hi gh
RILARL b1 BRI 3P R0 ERCEAR LAY |
pinethylegpingproppirrcyylamide. NEhd N dlallcylsmagelkmumeai)mylamlde lmay be
f. gansi i dered

458U AR 00 By SR ISEEE:
staaostdﬂ]nexftthetmeseiEenmtuymen zation inhibition by
OXYQgehe L dlatlky amln arﬁﬂrﬁrgxﬂeth)%?rgf : hc‘iaernelaftyotgeegraﬁer&eto %ne groove surface

reacti O n
Ny Nridpiak lﬂy Na‘mdmdi@ﬂdﬁ)dhodlm (lhéth)hémlaﬁmldiﬁldﬁlaﬁ 1ﬂt&\@ontact w1th the

ilic functi naI and _therefqre, hig
Y BB e e ot s B gt PRGE oT e TERgHon phiadeton. The
NydNaBilig)] dE N, BrgidRaAdtinbalkyTembh e ¥andd #ahd'pslydetit Glface is not so

hasicity and_an aﬁgorptl on_actjvity and therefore, can

dEBeant %mi the Nel¥-diafkyinntipqedy! Gretbaenylpande masihercaniagted apa simple
agbstirke S0hMY bdntabied I8 di18Ehe VHER 2 3vARSH R Yife 1¥e 1S

used, the transport process can bevi sual |y confirmed
al so ahe thickpers of Bre graft Inyes is mypfergblyl ang thiatidoeE npt dhengeshefine

e L L e

asbzmequ ﬁneglerzv?fl‘t‘oe exanipde, dh zp]@qm@transpemmm hadiing assinhp& deseribed in
r

ERParS PGPl e T per o iR RS emonianly

\IEHﬁ[@OShﬁl @hkyl moiety is nethyl, ethyl or propyl.

Among _t hese, N, Ndi et ﬁ’l am nopr opyl acrylam de is nore
pr ef efir e caseohEpting by fthe Fauliapqusdradigtion method, the coating

Nt beH kel aid tG"B@ 'cgﬁﬁlollém ﬁlr)e ?&ﬁa)f oﬁ B dr%&ﬂ%s%r 1%‘rad1at10n In

quat ernary salt wth [ ori ecCl
exberpreiradistionof SImuitﬂln@qué lmmiwmwn, acfulfateiotithe dpuhamev hangded to the

%@fuhor?«lgf Mhlﬂﬁgﬁﬂomm{ﬁawlamlde s0 as to prevent

homopolymerization. In the solution of N,N-dialkylaminoalkyl (meth)acrylamide, a

polymerization inhibitor or a stabilizer is preferably removed or reduced within the range
of not impairing the handling stability. Furthermore, the concentration of dissolved
oxygen is preferably reduced by previously blowing a large amount of inert gas or
applying a pressure reduction treatment. Also, during the dipping, the diffusion of oxygen

is preferably prevented by superposing the films one on another or blowing an inert gas.

6
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filmof the present invention. The
N, N- di al kyl am noal kyl (meth)acryl am de nmay be grafted

to r oov f ac

et B BuSeie Rty aBRS 0t 9P mibies to 3w ptopm sgnperature

G0t Rouffividnly bb@orﬂﬂﬂhy plaéifreactior) Stirtgtetevhtng the sdlinieh temperature to
rooves hefore or after he [ r adl ation of radiation.
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Al kali at Room 90 C Water Tenperature Tenperature
after 25 days after 25 days after 25 days after 25

wa@l2aoes/0afover 25 days Exanple 1 2 15 16 Exanpl e PCBUIH08033983
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Exanple 3 3 13 26 Exanple 4 3 16 12 Exanple 5 3 16 J
17 Conparative 2 16 5 Exanpl e 1 Conparative 3 15 132

Exarrpl e 2 Co r v 7 le 3 Co

15 67 ARRIT d e danp B PGEPE 15 T Enlppung for bl Fastpor

G.ﬁ“ rmaf afﬂﬂle\/lmtlil state was on the same [Exa ApineCdmpaonipaERirhMes Lto 5 which
atlve

7. Conmpa 100 - - - - -
e P wanspp SR Beying o titein § Gk, apf p pighicansport speed
GiasAShiSREN Affer T}%@nelr&rﬁﬁﬁtéﬁ, tht BmE%adERdaBSfot teQraRspoktt® 5 cm
for the transport. of 5 cmat the

time n ec €ess é?%ﬁ/
i sl s eratightielengsh thap dhab afifpe inkiphttaggdn Franmlaphiost however,
EK@H)BE %s éreiti?y IECMHSQ h @ﬁﬁ&reﬁwb 'E%‘rhl?% &% Hﬁ r(ltonfp'a}am/e
avin nead herein a surfactan g
tEXéﬁ]@%é pito §§/@@1@ HEMA was grafted, the distilled water could not climb 5 cm with a
dipping time of 2 hours (Comparative Example 6). When the dipping time was elongated,
the distilled water elevated at last with a dipping time of 3 hours (Comparative Example 7)
but the speed was low. With a dipping time of 4 hours (Comparative Example 8), the
speed was improved but the transport speed was not satisfied.

Horizontal Transport Test

The film of Example 6 was cut into a test specimens having a dimension of 20 cm
in the groove direction and 2 cm in the direction perpendicular to the groove. This test
piece was placed horizontally and a few drops of an oxalate buffer solution (produced by
Wako Pure Chemical Industries, Ltd.) at a pH of 1.68 were dropped on the boundary
between the electron beam non-irradiated area and the irradiated area and transported
along the groove on the test piece. As a result, a direction-controlled transporting
performance that the oxalate solution does not flow in the non-irradiated area side but
flows in the irradiated area side was confirmed. Subsequently, a pH test paper was applied
at the position of 12.5 cm from the dropped portion, as a result, the pH was 7 and the
neutralization activity was verified.

Industrial Applicability

The liquid transport film of the present invention has a high liquid transporting
ability for a solution having high polarity at the initial stage and in a use environment and
therefore, this is effective particularly in uses where a liquid is continuously transported or
uses where a liquid is discontinuously but continually and repeatedly transported. That is,
the liquid transport film of the present invention can be used, in addition to conventional
uses, for the bag or inner wall of tank for ink or medical preparation, for the prevention of
dewing in window or bathroom, or the like. Also, by controlling the circuit-like liquid
transport or utilizing the neutralization or adsorption activity, the liquid transport film of

the present invention can be used as a test film for medical uses. Furthermore, by

10



was exhi bited. After the environnment test, the tine
necessary for the transport of 5 cmwas equal to or

W@ kooglos4993 | onger than that at the initial stagRCT/HS2004/033983
Exanples 1 to 5, however, the tinme was greatly
i ncreased in Conparative Exanples 1 to 5. In

rati v | e I I -
R e e e L R S R
drapgpondilini afgheqfres2nttiovensionl Gorbp asalt forecdenngflrare GetaliNb@moval of
B Bl AR o PR A S R i
(frepapivad. | ve Exanple 7) but the speed was low. Wth a
di pping tinme of 4 hours (Conparative Exanple 8), the
speed was i nproved but the transport speed was not
satisfied. Horizontal Transport Test The fil m of
Exanple 6 was cut into a test specinens having a
di mension of 20 cmin the groove direction and 2 cmin
the direction perpendicular to the groove. This test
pi ece was placed horizontally and a few drops of an
oxal ate buffer solution (produced by Wako Pure
Chem cal Industries, Ltd.) at a pH of 1.68 were
dropped on the boundary between the el ectron beam
non-irradi ated area and the irradi ated area and
transported al ong the groove on the test piece. As a
result, a direction-controlled transporting
performance that the oxal ate solution does not flowin
the non-irradi ated area side but flows in the
irradi ated area side was confirned. Subsequently, a pH
test paper was applied at the position of 12.5 cm from
the dropped portion, as a result, the pHwas 7 and the
neutralization activity was verified. Industria
Applicability The liquid transport filmof the present
invention has a high liquid transporting ability for a
solution having high polarity at the initial stage and
in a use environnment and therefore, this is effective
particularly in uses where a liquid is continuously
transported or uses where a liquid is discontinuously
but continually and repeatedly transported. That is,
the liquid transport filmof the present invention can
be used, in addition to conventional uses, for the bag
or inner wall of tank for ink or medical preparation,
for the prevention of dewing in w ndow or bathroom or
the like. Also, by controlling the circuit-like liquid
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transport or utilizing the neutralization or
adsorption activity, the liquid transport film of the

wEe@sono03 nventi on can be used as a test fil m POF/US2004/033983

medi cal uses. Furthernore, by 10adsorbing a

m croorgani sm or netal -absorptive functional group or
axtahyst, the liquid transport filmof the present
|nvent|on can be used for recovery of rare netals,
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ﬂhﬁﬂhﬂ&mﬂanuﬁhmpwathﬂnmiansport filmaccording to
claim1l, wherein the hydrophilic nononer is
N, N- di net hyl am nopropyl acryl am de. ‘3. The liquid
Br ansPhy liquid krafisper€ Blntlhdegrding 16 bR, Ivhordi Eh%ltrﬁclh{é% of the graft
%chkness of the graft layer is fromO0.0l to m. 4.

& 5 19 Y @éﬂgﬁort filmaccording to claim, wherein
the polyolefin is polyethylene. 5. The |iquid
transghrt filmaccording to claim1, wherein the depth
4f t hahejiqés eanisgort filonacsonding3o dlain hrwhetein He@olyblyfin ds
Logoapesd filmaccording to claim1, wherein the
groove have a first groove and a second groove
included in the first groove the depth of the first

roo and the depth o he .
i e R TR R
ﬁemnhd3gm00me. 12

6. The liquid transport film according to claim 1, wherein the groove have a first
groove and a second groove included in the first groove, the depth of the first groove is

from 50 to 3,000 pm, and the depth of the second groove is from 5 to 50% of the depth of

the second groove.
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