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Phot ocur abl e Hygroscopi ¢ Conposition and Organic EL
Devi ce Background The present invention relates to a

w@barosssabl e hygroscopi c conpositi on capabl e BET/US2007/000861

form ng a transparent and fl exi bl e hygroscopic | ayer,
and an organic EL el ement conprising drying neans
formed of the conposition. An organic EL device
utilizing el ectrolum nescence (hereinafter referred to
as "EL") of an organic material conprises an organic

| ayer provided by stacking an organic charge transport
| ayer oPhatocnrghle Hygroghépie Ganporitidmayed hatnieELddevice
anode and a cathode and is attracting attention as a
light-emtting device enabling high-intensity |ight

em ssion by | ow vol tage di Baekgeattndent driving. Al so,

al | terials.of the qgrganic EL devjce can be forned .

of a D MTESHRITERHhE PHE i BPaoCblE Ta@grscapie somposition capable
of feXMMiS & AGraaSpaeht i fleleble h§@loddopiOmyeh@n@tbh kg MO BL clement

the organic EL device has a problemthat when the
caRprisws; ry e eansiermed ofdhe PMPRYHPRd of tinme, the

|'i ghtA£BEganiOPL QBAkA Gt BEing Ll frofilbiRedentd ?43 cifAfE $ERMed to as
Jntensity, light em ssion efficiency and I'ight i )

Ef' kel anorganicanatetigl commrises pry organisr lapsraravided by sisakiag an organic

i G5 Blof 5o SlchhRlighl80Gind fantdl
cﬁ%%éﬁ%gratiozeﬁn t ﬂtf?gﬁﬁéén?@§fgﬁﬁ§ g?%@f@ﬁfé?%@%andacm?Ode
and is gtypciinegattsingion ox b dight-omiwing Wheice endhlingddghtirgensity light emission
' ' : or [ [ ' FVE .

LB 05 7080 I e AP G can o
fommet oftd solidohateand sherefoee, dhisienige iogpiotaising s effldxitde display.

el ectx o to,f ey | i intruded jinto th .

o SO 08E S o HEBUBEEL) e A SRS A b dvi i
dnizte forad cerfaint pdréodafi time fthe lighttomissiponichhracesistial such as light emission

.separ at.ion of the_structur.e. the.effect of ox n .or .,
ROl B e isan R Al b Ly sSRBHIR dafriorate as
cbm@a&ﬂaﬁuﬁ thos@ at he neiriyl itWe Glusé BN aet@axﬁtgaﬂfauin theflight
trigger, the generation of a sfress at the interface of |
efiis T SRS TR e £ PP GRLASIIPR of He et ue to oxygen intruded
DS R Sig@Ricae fiévied, DM ARRE \IBEIMPEINAE b 8 ot @ hakt® due to
el enents, and the resultln? mechani cal deterioration

egneratien of heat aijthe drivingn oxidalinp ef thecledtroge shie e fisa watknyin air
ihRfed into the organic EL device, or denaturation of the organic material. Furthermore,
for example, interfacial separation of the structure by the effect of oxygen or free water,
generation of heat at the driving, or high temperature in the environment at the driving
may trigger the generation of a stress at the interface of the structure due to difference in
the thermal expansion coefficient between respective constituent elements, and the
resulting mechanical deterioration of the structure, such as interfacial separation, may also
give rise to the deterioration of light emission characteristics.

In order to prevent these problems, a large number of techniques of encapsulating
the organic EL device and thereby inhibiting contact with free water or oxygen are being
studied. For example, there has been disclosed a method where, as shown in Fig. 1, a
sealing cap 2 having laminated on the inner wall thereof a water absorbent 6 is placed on a
picture element area formed by arraying an organic EL device comprising a substrate 1

having thereon a transparent electrode 3, an organic functional layer 4 and a metal cathode
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give rise to the deterioration of |ight em ssion
characteristics. In order to prevent these problens, a

wo asogesasssrber of techni ques of encapsul ati ng tPeT/US2007/000861

organi ¢ EL device and thereby inhibiting contact with

free water or oxygen are being studied. For exanple,

there has been disclosed a nethod where, as shown in

Fig. 1, a sealing cap 2 having | anminated on the inner

wal | thereof a water absorbent 6 is placed on a

picture el enent area fornmed by arraying an organic EL
eitewrode s andpliesfilipgahs itsideraitie a hithapenngs,t fivesdetonh@substrate 1 with an

t, el ectrode.3 anlcfu ti onal
AN T poE RO B rolhe Mo TR e S dhe pRPRte sl e (see, for
ekmpléEJapahgbﬁaJrﬁfoafrg@@m;@&& bPLi‘bIh&@tﬁbri @thkia@tN@ bERM?G@S) Also, a
a esl| ve ere preventi ng ree wa
nqu ?@fgéwlﬁg thedfesk agﬂmge bYHSIERD PX@Esn apsrrbentdpplace of the
SBeMINDIER anB@&&{@tee RePbik 316 R0k HPKAI7) 1 89567).
9- 148066) Al'so, a nethod of reducing the effect of

oxyge¥s foy theswalgr absosbenserarians sehseances havs beea investipated and among

I
I LR 165 SSE0 S S 998 LGy B i 20

is/ging widely bmdsndd@sam enljecothémwyaist abpoatlatandhassiiga ge! and

Z%,‘QF‘% of F@;]sb?élgla%fsgr% r?%vta La \&Qtlel(‘ @Bq:% g?eﬁlgnf?ﬁ&gﬁ captured by a
ch¢rutabratiéonarskrelaast bRa watdnenoleatie at abighrteeptmtigedbesasot occur.

sili eJ and zeol si ca adsorb ng wat er .

o v By Mt B Pe hsOtheR b gl SRR R e and requires 2
comenv ealbsurawﬁir ivntasttnéelieaseviet, azmdvmts&ﬁsamh@tagé@s@t gnaes rise to
e bR RS 35S0k S T it HE P
op&flid dn@smay BORSHIEA 16 4Rdtdafb® bbAEmichsisAbA- RGBS Ia} BevBee of taking

device, and this dlsadvantageouslé@vlves riseto

opithe display hghtiirore Hiccwibesaie diside, Bulievihe sasemfiapplisationdo a so-called
téﬂ‘@nﬁklhﬁltyﬁ@dﬁﬁlﬁﬁ r31‘3{7?:‘&: 3 t&ﬂ@@uﬂ the S13BMAYYi Al @rgﬁ%ﬁeggalmg cap 2 side

lied to a so-cal ott om em ssi on-type E
ogmn@éh@whsgmarﬂg tl@ﬁﬂmtsh@n@ifglgﬁpw lighy tig inhitatedtbyethe water absorbent 4
alz% B‘%‘ﬁf?k, the ébtg?nal%s??‘%eﬁ't ? %\E&% 89 @f‘ﬁ%ogétd d;go\?‘?{): g&ge%r tﬁgﬁlltcﬁxgrg element
axgat which lmpswpttsaylmnutghw thabthetsite fsrefablpﬂag:emm Rusi enewly provided.

FPSE?O? gp}%lgﬁ]gbau\gg%l: glgs%r% nt ttcp ec?‘n %go?rgss% gypS p(ldgl}fay device, several

ptdpesa$ bae bdcnenavxt d?or&lxmpbae ittmadly briedsillyehelighip os ggply atiransparent
wa?er a%\s/oerEmLQ %ogzlngetr 'Yuéh & porI?vmyl alcohol and nylon as the water absorbent.
However, these polymers physically adsorb water and their water absorptivity is not
sufficiently high. Also, a technique of disposing a particulate water absorbent in an
organic EL device of top-emission structure to an extent of not inhibiting the optical
transparency (see, Kokai No. 2001-357973), and a technique of using a plastic substrate
having dispersed therein a water absorbent having a particle diameter smaller than the
light emission wavelength of the organic EL device (see, for example, Kokai No. 2002-
56970), have been proposed. However, in either case, the water absorbent used is an
inorganic particle and has a difficulty in the method for placement and also, reduction in

the transmittance due to light scattering is inevitably caused because uniform dispersion to

a primary particle is difficult.
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area, which inposes a limtation that the site for the
pl acenment nust be newly provided. For applying a water

w@bmankssd to such a top em ssion-type di spl ayPdevsme7/000861

several proposals have been nmade. For exanple, it may

be easily thought to apply a transparent

wat er - absor pti ve pol yner such as pol yvinyl al cohol and

nyl on as the water absorbent. However, these polyners
physically adsorb water and their water absorptivity

is not sufficiently high. A so, a technique of

di spolsiarderatopakvei thcﬁleep;rebl\mlsemseaifmhematd:Mngﬁlmrtgxafﬁg(zsmall visible

0 struct.ure e of )
R L0 Pl P R TS BRI By a8 ot caing
N ca20M1fodnéd BS)solvandccaitimg@mp'bciaEmefal ushpourid Mdalsdsisafficiently high
subst rate havin { s\ger sed therfg.?l n a water absorbent

FARSPHEIG - JAPV YT oI KRIGE E71Clig AlRyconmtises pdo mpplgcular compound

eﬁhl’ﬂtﬁé‘rbﬁﬁe Vhﬁ%@v@ﬁl@gébtﬁf Tabies QGBI infthe 83 Gfppi&Aion t8a flexible
$£ﬂ£5 Kokai . 2002- 56970), have been proposed.
in eit her case, the water absorbent used is

an i nok ﬂfbﬂbtﬁerﬂ%ﬂ' fHe@nd uhﬁi%n%rgdefsg bEM Bﬁgahfé Elh 8evice is performed
met hod forﬁglacenent and al so, reduction iIn

ip 28 FSHPRERReddEleve box sQuat togwreant tAigidneof fn@thabmgd considering
thidpoffl, PEAJLIR LR gfﬁ%%ghg Bgf)ﬁi'eﬂplstqui:f@rr% CYIV of safety and

particle is diffi er to vet
epvspnenmt, Hewevst, the mm\antlea@lmtnrgcaﬁcmmg ﬁammg sglvaht-coating type as

d‘ék&i&h%blﬂ%%g %@}g’b@g%&%ﬁ@% & ady S%.ﬁ 9%af, gmflgss type pater catching

Kokal er catchi ng
filox afdmbprsistive of a ouaturagf acgﬂmlmﬁmnmtcmhnmnﬁ hanihgaadical

C I n
rdRTnGitlebleCarBlb wld Rechls RAHPRBRHEC Bp BHIERT oo Robabhine
2808-72RE). eﬁoweyerdttssaﬂhmhaag@ﬁasfbﬂltwahs tahspardticyi ty in
the case of application to a flexible substrate. On
the other hand, the encapsul ati on process of an
organic EL device is perforSachharan extrenmely dried
gl ov box,.so as .t revent |r1tru5| on of free water and
consi P‘i’chﬁ‘ef‘ﬁl of ‘5"05 pentinveafion inqludesphafprairplle hygraseenic
cpipwsifibnd.s preferred in view of safety and
envi ronment. However, the conventional water catching
filmis a solvent-coating type as descri bed above, and

a sol vent| ess type BierdeRAPAGn ofthéDS AV | €ss type
wat er_ cat chi ng
Fig. 1 is a cross-sectional view schematically showing the structure of an organic

EL device according to the present invention and a conventional technique.

Fig. 2 is a cross-sectional view schematically showing the structure of the organic
EL device of the present invention.

Fig. 3 is a cross-sectional view schematically showing the structure of the organic

EL device of the present invention.

Detailed Description
The present invention has been made to solve those problems identified above by
providing a solventless-type composition which can be used as a scavenger for free water
and/or oxygen of a device susceptible to free water or oxygen, such as organic EL device,

and which is transparent to allow for placement on the light-emitting surface side without

-3-
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film a filmconsisting of a m xture of a cyclic

al m ni um conpound havi ng radi cal pol ynerizabl e group
ware7ase39é i ¢ nononer has been di scl osed (see, KOREB20M0000861

2005-7235). However, this filmhas no flexibility and

transparency. Summary Enbodi nents of the present

i nvention include photocurabl e hygroscopic

conpositions. Brief Description of the Drawings Fig. 1

is a cross-sectional view schematically show ng the

structure of an organic EL device according to the

ipeesettg lighteatd forthemtbre, tonblertd eonabdd thecapiplicagirn alko gp a Bexible

is.a.cross-secti.onal,view schematically show t he.

shs fhd e B ror i B ek of eB Rl R e nfn AR BBt Sion
chansetetistids. over g.lof p&icl effthAs- sect | onalf vi ew o
schematically showi ng the structure of the organic ) .
dovi 08 O5feringHRRAbE AboYedRs AR PEhIcaE AP MEOdRY Brésty invention, a
phB& cRF®RENN rbstopi ¢odtipdiasontie proVidéls cbapsiginge t hose

probl ens identiftied above by providing a

sol vl | esaMAshIredEaiyS orgaic st soEwRuBd used as a

scavegger ggﬁetﬁ¥a%gylg\@}er and/ or oxygen of a device
susceptible to Tree water or oxygen, such as organic

EL dd¥) ce,a satBowiiggern-sontaiaingoralumerizablamogpmesand

b T hoaTi ne P Raapo e Bl B e rore, Tl exi bl e to
védexdin éhe propapisini afzhe meigisacedive drienit bietalzebgionad €) is from 5 to
e e L
contaming polyrmbeizalble nadrtomner (Ehie feme 04 - wedomb Be daseelairuthe moisture-
LR RSB SRaTlgL vom) o, @ protocurable

noi stAise-dceagiing/® the geesent ineértionc o hpgroschpi¢ film&ormed by shaping the
a&g\l?et-ggs%%tgc!‘l %Bgt’ocurable hygroscopic composition into a film form, and curing the
film, is provided. »

Furthermore, according to the present invention, an organic EL device is provided,
comprising a stacked body obtained by interposing an organic light-emitting material layer
comprising an organic material between a pair of electrodes opposing each other, structure
of sealing the stacked body from the outer air, and drying means disposed in the structure,
wherein the drying means is formed of the above-described photocurable hygroscopic
composition.

The composition of the present invention comprises an organic metal compound
capable of reacting with free water and a (meth)acrylate having transparency and
flexibility, and can be used as a water scavenger for a device susceptible to free water,
such as organic EL device. The film formed of this composition is transparent and
therefore, can be disposed on the light-emitting surface of a light-emitting device to
produce a stacked body, and this film also has flexibility and therefore, is usable for a
flexible display. Furthermore, the composition is a solventless type and therefore, is
preferred in view of safety and environment. The organic EL device of the present
invention fabricated by disposing this composition as a water scavenger is assured of

suppressed deterioration due to free water or oxygen and can maintain the light emission

-4-
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(c) a carboxyl group-containing polynerizable nononer,
and (d) a photopol ynerization initiator, wherein the

w@e@pos438e®n of the npi sture-reactive organi c neCEUS2007/000861

compound (a) is from5 to 70 wt % based on the entire
conposition, and the proportion of the carboxyl

gr oupcont ai ni ng pol yneri zabl e nononer (c) is fromO0.1
to 50 nol % based on the noisturereactive organic netal
compound (a). Al'so, according to the present

i nvention, a hygroscopic filmforned by shaping the
C@E@OW’@B%‘PY%@@%QW&%?W% hygr oscopi ¢ conposi tion

into & hidmpte E%V@B‘Q gﬁ-}b"tcl)cﬂl ﬂl@ﬁyé olscmplé Sorll &Yﬁé’ﬁgf the present

Furthernore, accordin e present |nven i on,
invepaioncoRiprdey (e meisprovdadtive oxgamrmstahg)mp@mic Ecéca (meth)acrylate,

(B0F L3R A58 ol AL RSB0 RO a0l & BHLIb ncrication

organi c materi
initipedrr Imiheeﬂ:msﬁmt sp@sﬁmq@nsuhn gereay(imeoblaery]l" skanscdanyleorahethacryl.
seal i t he st ackgd bod% the out [

Cg{ air, and ble of
dryin 8?%“87‘5?3 YEGTFH H’§ A CPREPHPEL(a) 2 PRPROPHEeapable o
rdicxin@gmﬂeafaﬁer Iaﬁd renoweg alie frE@wﬁQﬁ%?-adﬂh&ﬁﬁéd@@@hctlon The moisture-
hot ocur ahl e roscoﬁ%za si tion. re co‘ggosn ti
E?Ct‘t"ﬁ@r%ﬂ@% CRPEAYRSG ) srably ame FeRgjented by the
nﬁg@able of reactlng with free vvater and a

(rret h)acryl ate having transparency and flexibility,
and can beM{@&dnas a water scavenger for a device

PYSORNIDI BOTT8re, 1AL 8h allGH ERuBS 2 0B IRR Carbho, 46 Ggroup, o

e filmforned this conposition is transparent” and
cvh@ﬂlé% BEQUPe ahe@éoqypg@ew anagg! grogps ans isttheyyalence of M. Such a

BT ARG E iDL BB ARV e ppoduce 2

sta and 't exibility and
t her eFlys metalslkosads Qanfqmrracerllyetxapbwgted by péamying with water according to

AN S e conposition is a solventless t ype and
t@:ﬁel@&{%%ﬂ%‘h%r eferred in view of safety and
envi ronrrenM(OH),e%ﬂ{@m MBHJ@R);e+oROBhe present

| ventl g R Leal od By, 0L SRee 00, L i SHBIE Wi aBR o produce an
alcohol ROH, and R in the metal alkoxide is preferably a group of giving an alcohol ROH
having a boiling point of 160°C or more, more preferably 180°C or more. If the boiling
point is less than 160°C, the alcohol may foam due to local generation of heat during
running of an organic EL device or the evaporated compound may aggregate on the device
and when a passivation film or the like is not provided, dissolve an organic compound or
permeate into the interface between an organic compound and an electrode to attack the
device.

Examples of the OR group include an alkoxyl group such as n-octyloxy group, 2-
ethylhexyloxy group, decyloxy group, lauryloxy group, myristyloxy group, cetyloxy
group, isostearyloxy group and 2-octyldodecyloxy group, an alicyclic alkoxy!l group such
as borneoxy group, isoborneoxy group and cholesteroxy group, an aromatic ring-
containing alkoxy!l group such as phenylethyloxy group, phenylpropyloxy group and
phenoxyethyloxy group, a phenoxy group such as tert-butylphenoxy group and 4-(1,1,3,3-
tetramethylbutyl)phenoxy group, a polyoxyalkylene monoalkyl ester- or monoether-oxy

group such as polyoxyethylene monolauryl esteroxy group, polyoxyethylene monomethyl

-5-
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suppressed deterioration due to free water or oxygen

and can maintain the Iight em ssioncharacteristics
w@u@r/084380ng period of time. As described aboveCT/UB®07/000861

phot ocur abl e hygroscopi c conposition of the present

i nvention conprises (a) a noisture-reactive organic

nmetal conmpound, (b) a (nmeth)acrylate, (c) a carboxyl

gr oup-cont ai ni ng pol yneri zabl e nononer, and (d) a

phot opol yneri zation initiator. In the pr esent

specification, the term"(nefh nmeans acryl
TRREESAUP: RNORBITEPYIFRS P’@aew& ?@5»1 oufeand polytetrahydrofuran

RN A diBdrok$ gfouiP mwaﬁtnsﬁ%hbﬁaﬂ sk"el%@&f—b&&aifﬂﬂé"alkoxy group,

wat er and renoving the free water by a chem cal
andzcifregen- wréalﬁmgsqllw@ﬂ@a@qn sueh @p gaireolidened 1 -eB @iy group and

¢ Ly a nmetal al koxi de represented by the
rpéﬂ)plhggvln%ﬁé r%l g: MOR n wherein Mis A, B, Ti or

Zr, Rhespreporionaf the ow;istularreactti&erwgarg¢ owgtel campmuyd (a) blended is

I r r o [
fch:r)S l%l% r@u\%@ b9 d‘% phIRUR éﬁ%e&‘ge%o i ﬁwegﬁggéﬁ%ﬁgf%dQR exceeds 70
\aﬂ"/k cﬂw ﬂhmcs mmnhiahty fcpmwdeﬁtthus nombesxtxon s odét satisfiddt inrthe strength or

rplgé%t{onno %e{a%tlovvagrgg agtgf H}eo:xl%ur{% & ?lgggulgglrﬁ\a’\%{’}ﬁgog%&s, whereas if it is
1Eszsrtmﬂ a fth @E&)sfm%mﬂ-;lzao{sﬁ)re %ﬁrbmbl@;hay mxﬁ&‘ro‘é@hsdmvm
t r a gbove, the ne a reac
vt er TheoTTBIAGRARE 1 A RBRBI LG (TP RG Ribm the molecule.
1;1} Kmﬁledﬂ—’ usé opﬂﬁ§ @ﬁahwrﬁa@r@aﬁn afm@Pak b Fodie b E HePhotocuring
I ng poi nt  of 1600C or npre, nore

tb%lge rcampyt@%%@lbw“ﬁﬁ%morSrtur@ﬂea%ie|qraaguweﬁﬁl cogmppyad, and
thdhB3ParéR3O&an BeRamkARRPEv Bl BRMBIEALEOPhBRAIAS for the (meth)acrylate,

generation of heat during running of an organic EL

edor ere ¢rbath of amane(mekvaceisfrada mlyﬂwggp@rg dmethgperylage can be
P el AR bR b Bl of 16t B el Shore
prefeeabin €809Q er haoe Ilﬁethe/\lmahngpomt galasscthaw npeAd dha(idethyacrylate
s?llgﬁﬁ}tl ge%(ljaelmtn% 1gttlgea f):l'lfotoc:ureéj ?Ym may foam due to local generation of heat during
running of an organic EL device, or the evaporated compound may aggregate on the
device and when a passivation film or the like is not provided, dissolve an organic
compound or permeate into the interface between an organic compound and an electrode
to attack the device.

Examples of the mono(meth)acrylate include an alkyl (meth)acrylate such as 2-
ethylhexyl (meth)acrylate, n-octyl (meth)acrylate, lauryl (meth)acrylate, stearyl
(meth)acrylate, isobornyl (meth)acrylate and dicyclopentanyl (meth)acrylate, an alkylene
(meth)acrylate such as phenoxyethyl (meth)acrylate, polyethylene glycol (meth)acrylate
and polypropylene glycol (meth)acrylate, and an acrylamide such as N,N-
dimethylamino(meth)acrylate, acryloyl morpholine, N-pyrrolidone, N,N-
dimethylacrylamide and N-(2-hydroxyethyl)acrylamide.

The polyfunctional (meth)acrylate may be added so as to enhance the strength of
the cured product, and examples thereof include an alkyl di(meth)acrylate such as
hexanediol di(lmeth)acrylate, nonanediol di(meth)acrylate and tricyclodecanedimethanol

di(meth)acrylate, a polyether (meth)acrylate such as polyethylene glycol di(meth)acrylate

-6-
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Exanpl es of the OR group include an al koxyl group such
as n-octyl oxy group, 2- ethyl hexyl oxy group, decyl oxy

w@e@aps43B@ur yl oxy group, nyristyl oxy group, cePgi/v%3007/000861

group, isostearyloxy group and 2-octyl dodecyl oxy
group, an alicyclic al koxyl group such as borneoxy
group, isoborneoxy group and chol esteroxy group, an
aromati c ringcontaining al koxyl group such as
phenyl et hyl oxy group, phenyl propyl oxy group and
phenoxyet hyl ox group, a phenoxy group such as

andrpol yrepylshe d @l(tgg@)mﬂlam gisilicongdi§meth)acrylate such as

§I§%@'@QPWI@% Yi it nD o eogEF~I v ?925 ?Clﬁgéoy @&éﬁc ﬁXA & 8]1go(meth)acrylate

nmonoa ester- -'oxy group
suoh o ﬁg@{m@m@h)@wrmae land mydthmt(memh()ycngﬂmp :

0 r ou _
Bg: zgéégi S e\érréﬁgﬁgg %) hlﬁger adigv%&% Bﬁlegﬂacrylate are preferred in
\pmlvy)tf ﬂexﬂﬁlytdrramﬂufaaaspafaﬁwmmy turtipesducy oBlaiia, E?(amples of the epoxy

AT DM R SR PR o i aBinR Bk Psoon

ﬂoWeﬂQJyIIdOHGBdrp N YWligd OX KelEOPROIABEH by Shin-Nakamura Chemical Co.,
The proportion of the

hol
1r’ g{* I no%ﬁﬁg%&éﬂpéwﬁ% Nippap Sraky Qp BitdnBaamples of the
dr@thﬁﬁ@(ﬂe’ih}a‘érﬂ@te%c{%@@ﬁ?;@mEﬁi‘BAeﬁéﬁJs%‘aW ﬁer Series

he proportion bl ended exceeds 70 wt %

rredused by WOF feripo NI Riligodd Spties aidoNKi Qligol A Series preduced by Shin-
Nalkahhﬁa EheRGh Ol HRONER lxgi?@b é&?e%trdsré?&hvﬁ%d%g AGOSEI Co.,

after moisture absorption rea
Litd.; IKSA*YéM RER3H0A0R0 grad 6@%&¢rmsyBMlMSBTéOO Senes produced by

t. t
A?aﬁrrét h acr y %llatl gxﬁ%’ ’sﬂg Cég%@]ﬁg?ﬂ B f'%g pmd(l ﬁec} Ry 2bF JYigpgn Synthetic
Gremipaliindastey Gol, el EbecByl Seiriet lpa)dmbecﬂjbya Doficel RIGB; Art Resin UN

SSEEBR5E) 4 ol Bl T 0 BIRHRRMIE series roduca

Nmsuskﬁs]ﬁ ez-auyeaﬂa vtadqng@mmrm@nalpr@&ma@wdwpmdswa Co., Ltd.
en after nojsture

abeor T BHOURGT fi I H i He Ay Bt D dfetis sheh e amount that
tl@@d%tﬁfac@lﬂﬂ@(ﬂﬁﬂ"ﬁﬁ&(ﬁﬂétﬂ Br _Fil&\@ oécﬁﬂﬁésy@ Bs ?ﬂdl%’? dss per 100 g of the

th)acryl|ate _can be use rylate
é?@f Sgyﬂ%sl étwdafppwwgnﬁespfmds@fome% y expgrsévelyrbigh crosslinking

dBhstfyelealite/a kB QRGtRFosIIENg hhid TG BRY tiBRIFL rée?tt:oﬁ%?oduct after
t han 1600C, the neth)acrylate S|Ight remai ning in

m%@u{cﬁﬁsamjwedw ilyneaetgs. f oam due to | ocal generatl on
of hegfe Ad3¥ group-containing polymerizable monomer partially reacts with the

moisture-reactive organic metal compound to form a part of a polymer by
photopolymerization and does not cause phase separation. Examples of the carboxyl
group-containing polymerizable monomer include an acrylic acid, a methacrylic acid, a
(meth)acryloylethyl phthalate, a (meth)acryloylethyl hexahydrophthalate, an ethylene
oxide-modified succinic acid (meth)acrylate and a B-carboxyethy! (meth)acrylate. Among
these, an acrylic acid is preferred.

The amount of the carboxyl group-containing polymerizable monomer blended is
preferably from 0.1 to 50 mol%, preferably from 1 to 20 mol%, based on the moisture-
reactive organic metal compound. If the proportion is less than 0.1 mol%, the compound

produced after moisture absorption may aggregate to deprive the cured product of the
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runni ng of an organic EL device, or the evaporated
conpound may aggregate on the device and when a
w@amgiosesé on filmor the like is not provi ded, PAi/ESmOV@0861
an organi c conpound or perneate into the interface
bet ween an organi ¢ conpound and an el ectrode to attack
the device. Exanples of the nono(neth)acryl ate include
an al kyl (neth)acrylate such as 2- ethyl hexyl
(nmeth)acrylate, n-octyl (nmeth)acrylate, |auryl
(nmeth)acrylate, stearyl (neth)acrylate, isobornyl
trangia ey wlhaﬂees tfndemeegtm(bmﬂ%aﬂwmémmabumpti\at)edec%hses

| kyl | at, h, h
(o HSSLGr SRERA ST rBliFy ol Bi oy s Popthor jhckyde. Bpere not
liptitedns m)ét@men@iey atathc(xyawmwnyshammeamuam @ﬁétﬁ%fﬁlﬂbﬂ:&nenyl] -2-

such as N Ndi net hyl am no( et h)acryl ate, acr
MASPHHBIOPFRPany! p%mm RsHeoingHRdicHher HiAnakd) ﬁYdice@hdvenmphenone

bBhAydmBing Qéﬂz%tyr%%%r E’Jeﬁ'ig'legﬁhraaﬂ‘ﬁoﬂé’ |idfoMAGthbAS @wthylthloxanthone

(meth)acrylaté nm d so as to enhance th

24, 6-tivgethy Yrengppd di Pmpbﬁa%mﬂom@m@t@%yﬁﬁ Pes tqaﬁ@ nawe, produced by
EA@I*)UQ% Ggg}?rﬂ{etgﬁbegiégggﬂ% llgééla%%g ll‘r)fﬂ%xrqéi: Q?\Kéﬁﬂaﬁg"P@-L trade name,
prqdusycbbb@e‘t l;nSE?eﬁ,ﬁatmmtetlaisrlbmh»ahwwlmoephlae paidediRGACURE
8%?{‘?{@?\%}%610 g)tazgér\;ngy ¥ @% y?)eﬂﬁqgﬁ -g—kﬁé?gylpropan-l-one (DAROCURE
1dvg, nﬁtdhﬁamey patdacedby CibacGrizyili 4-(Fehpdragysthat opbempt-(ahydroxy-2-

PRy RO (RCAGURE PSP R uie RoRubelhy Ebaefi, 4-o-
afﬂﬁﬁb@&tbﬂ*@@@e&p[i(zslh?gl??ﬂiliafﬂgﬁgh%aﬁﬁe}éi(lamyﬁiroﬂﬂwwhexyl -phenyl
kptiae RREACIUIRD Tad Fr et BEpdonct e for Ories bo4-isppropylphenyl)-2-

h?ﬂh‘éx&fzaﬂr‘éﬂ%ﬂﬁﬂﬁdn@foﬂeh@-(¢Wo63c>ﬂﬁ%§)9tZ-Qb&@kﬁﬂﬁﬂmem\)//llipropan 1-one,
Exanmpl es of the epoxy ([rret h)acryl ate incl ud

2ppEbyh2-soerraakinaif tiwpmreisd s poaes- pas WGVW7 trade name,

feRfled b @ﬂtﬂ -Behe2-B Sirfoy 1 -eiinfls %Hgﬁ@nl -b
P errfca l {%ﬁpg KAYARAD R 1Serles Eroduc yh)-butanone

(IM%GH%%%M@@ Jnamey ﬁrodmww ethbaoGeighy 2ahxdrhunad- methyl 1-{4-(1-
oIS B AKEL B A B
Lagabert) gty WeoSunetbylepe bibacudinp yABKA OPTOMER N1717, trade name),
and acryloylbenzophenone (Ebercryl P36, trade name, produced by Daicel UCB). The
photopolymerization initiator is preferably added in an amount of 0.1 to 5 wt% based on
the composition.

The composition of the present invention may also contain various additives such
as filler and stabilizer. The filler is preferably an inorganic filler containing a hydroxyl
group capable of reacting with the above-described metal compound, and examples
thereof include a metal oxide such as silica, titanium oxide, zinc oxide, aluminum oxide
and zirconium oxide; a nitride such as boron nitride and aluminum nitride; clays such as
montmorillonite; carbon black; and a material obtained by surface-treating these
substances with a silane coupling agent or the like. Examples of the stabilizer of the
moisture-reactive organic metal compound include amines such as imidazole, pyridine,
diazabicyclooctane and triethanolamine.

The film formed of the composition of the present invention is transparent and
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Nakamura Chemi cal Co., Ltd.; ARONI X M OOO Series
produced by TOAGOSElI Co., Ltd.; KAYARAD UX3000, 4000

w@are70808 Seri es; BEAMSET 500 Series produced BgT/US2007/000861

Arakawa Chem cal Ind., Ltd.; SH KOH UV Series produced

by The Ni ppon Synthetic Chem cal Industry Co., Ltd.;

Ebecryl Series produced by Daicel UCB; Art Resin UN

Series produced by Negami Chemical Ind., Co., Ltd.;

DI ABEAM UK Series produced by M tsubishi Rayon Co.,

Ltd.; and TEAl 1000 produced by N ppon Soda Co., Ltd.
twéfcammtbedfse«ﬂ b wlow apiéeal gavires ansk thy dikey Thatis, a second

N BR e T B¢BRE U i IR S Emr SRR ETIK] S0 pomposivon of
thepre@@ igvenitionh & hémfiinn eammrﬁomeﬁlbwm ndrinaf h@tlptrd) rﬁ@rd‘daomle,

ds 0.05 nol % h
RRERET Pl TR e P BE3ShEElA ARy EEOY HEp B ehc s s
utirgvialek 4y, of a react| on product after noisture
b t]. Th
a1 ouph SBiRE sEPHpeie S i sset B RRThiSan peenis Filydevics having

di§RRES inVht indiletheRioS Ubyifg Erﬁa&ﬁ§ fdfﬁxe@ rogatﬁa SoriRssition of the present
conp ound to forma part of a

1b}zﬁﬁt1@50| gani¢ Ebrfeyis ra%tsakﬁ g%e %@rﬁﬁ%@n as that of a conventional
§£ﬁé &1 QRicnmmigFigh. tﬂ@at GRRRONhniGEIY Eeﬁ@é‘&é‘\hﬁh% a stacked
ol ymer.i zabl e mononer i ncl yde an acrylic acid
h?ét’ h’&%‘f‘?@d by Hupgposiag (@EFENEANHE ﬁy]cayp{ltlpwqr @mp%@@an @rganic material
el %é?oaﬁg%&fégg&fr&és Mfaadw%gr(}%e&eg. Blifer c%rxata%é}g ERing and sealing

succinic ac acryl ate an
the staeknoidyoaiy Hyom theewtpaair andtdsyingmosgs Srisposediin tierophiainer. The
c@?i'ng nllec‘anQrseg S?%r%gco F@ﬁlrﬁ@ d oqfthé ng&ea %%%Méd composmon This film
gt otp- cont ai n SIyreri e nononer
iptrefhgpasdyit ynd [hmemrel thendx‘&ﬂ:gmh%s fpisefoe Haditey ih th‘mpdsnimm for its

0 nol 9 ase t St ur reat Ve or
e and 25 Sodh it Bl 2y ol b EERT finfled 3R & ppyer the
ecmzltmda 3d Aﬂmﬂmmiy ak showin BiguBpafedrsiispokingrtherfiym 6 to cover the
te to deprive . the cured pro

AT SRl SIS RRS B o neithY praeBleoBthonb laysy g,onth substrate 1, an
AdRESIVAIT naBSOfuBihkY ¢ dverdiEGERBEE R1thdagh @bt §HRWn, a passivation film may
photqﬁg}m yneri zation | nitiator, exanples t her eof

berrdyai@emes g the elepBrdesi3Andey t o, acet ophenone,
di et hoxyacet ophenone,
2-met hyl -1 -[ 4- (et hyl t hi o)phenyl] 2-

Examples

Preparation of Moisture-Reactive Organic Metal Compound

A polyoxyethylene monomethyl ether having a hydroxyl group at one end (Mw:
350, produced by Sigma Aldrich) (30 g) was charged into a nitrogen-purged 100 mL-
volume Schienk tube and water-cooled, and 28.6 g of a hexane solution of ethyl aluminum
was gradually added thereto. After the generation of an ethane gas was completed, the
temperature was returned to room temperature and stirring was continued for 24 hours.
Subsequently, the solvent was removed by distillation under reduced pressure to obtain
Moisture-Reactive Organic Metal Compound 1 (tris(polyoxyethyleneoxy)aluminum).
Also, Moisture-Reactive Organic Metal Compounds 2
(tris(polyoxyethyleneoxy)aluminum), 3

(tris(polydimethylsiloxanepropoxyethoxy)aluminum), 4 (tris(octadodecyloxy)aluminum)
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rnor phol i nopr opane-1, benzoin, benzoin ethyl ether,
benzyl di nethyl ketal, benzophenone, benzyl net hyl

whenzoyd3sor mat e, 2- et hyl ant hr aqui none, t hi oxanP¢mns2007/000861

di et hyl t hi oxant hone,
2,4,6-trinmethyl benzoyl di phenyl phosphi ne oxide (Lucirin
TPO, trade nanme, produced by BASF),
2,4,6-trinmethyl benzoyl phenyl et hoxyphosphi ne oxi de
(Lucirin TPO L, trade nane, produced by BASF), bis(2

a%cig (t kﬁgg éﬂéic?enZ%%%?—ggqn%{}@u%%p eer%xéb%mgé BGA%,‘Jg lf‘npropylenc:
chhyﬁhé»(w&* P81, lprbddcep berBigine eddrich); poly d{MERACIIRGAnepropoxyethanol

<éiétré1&%ﬂ=§v§f?ﬂﬁw§%sﬁ§v%lsﬂ%mwﬁ%&smﬂl Rt by Kao

@W%@R@?&éﬂyethﬂaﬂgyﬂm@onmmw b okl b Xedseil Kygyo Co., Ltd.),

4-(2
reé@?“}l"@ibf dpleen ek theaedriyetyleangdpengrasthpl &hst ) ket one,
1- hydr oxycycl ohexyl - phenyl ketone (I RGACURE 184, trade
name, produced by C ba-CGeigy),
Examplé dopr opyl phenyl ) - 2- hydroxy-2-net hy | propan-

Pi!ep%" lon%f(p‘hoﬁo%qﬁaqxé POl pié TR RAMH2- et hyl propan-
2 nﬂetUWhg & Orpoefiziedy oxye(hydertei roomarhgthpheshsd a)cpylgpa(mMQQﬁaeproduced by

iy Chemi RS, LA andld 8 1t SRR Eh Mt (4600,

pftﬂiu(:d:d?ESj\ShIREl\laﬁeﬁnultar(Htéemnair@ brdodasakel (laythfadoatatse thgpge were

cRiEoies sreesrererpr e ot R bR R b E O Reactive

d;ogagll_beMthalu\ll, cl:d\ﬂgﬁf;unm{_:t @gmgmbpmed bbmasjgra&\lxﬁl‘\ﬂ&lﬂéd and stirred.
OVER rage ac en enone,
Fpethemars: - bge P?‘PEH%‘“H%ZDA)&%%ggd Uif‘ piaddged b)cléyba-Gelgw and

o,Tlhg%opmm@%a o'daeéd BN Wakbti@é ChemcaP 1S, eL@b)l 2 tRddadoxyl group-
in an ahount of 0.1 to 5 wt % based on the conposition.

cqpainitenpRIsTeriatble maneees mese AddedapditirisA uRbl the system became
uﬁﬂ&gﬁ:\fﬂgég 9%@@?@?&%&%&&} rabeéihSﬁ 134 obtained.

sta 1S prefe y an inorganic
filler containing a hydroxyl group capable of reacting

ﬂgJ&WBF%fﬁ§@M§55§5%ﬂhped nmetal conpound, and exanpl es

oxi de such as silica, titanium
oxXi _dé’h_omcucabtn(Hglg;osad»mcrﬂwmposmOdel elrtainzgd pbove was bxriio@ed with a
RS e Rt B0 TRl tdnfoR 160 IR o) ek B, e,

thickness: 50 um) and a silicone release-treated PET film (SP-PET-01, 50 BU, produced

by Panac Co., thickness: 50 um), and passed through a knife gap to form a film.
Thereafter, an ultraviolet ray of 1,000 mJ/cm?® was irradiated on this film by using an
ultraviolet irradiating apparatus (UVC183, manufactured by Ushio Inc.) to obtain a
hygroscopic film having a total thickness of 150 um.

Examples 2 to 8

Photocurable Hygroscopic Compositions 2 to 8 were prepared in the same manner
as in Example 1 by using the materials shown in Table 1, and hygroscopic films were

produced by using these compositions.
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nmontnorillonite; carbon black; and a material obtained
by surface-treating these substances with a sil ane
w@omplos43ge agent or the |ike. Exanples of the spebiubi0pa®000861

of the npisture-reactive organic netal conpound
i ncl ude am nes such as imdazole, pyridine,
di azabi cycl ooctane and triethanolam ne. The film
formed of the conposition of the present invention is
transparent andtherefore, can be used for various
optical devices and the like. That is, a second

L X e present invention is a hygroscopic
fil m’lﬂ@ﬂi‘lﬁﬂquﬁu&thﬁm FRPESdrivicdNn Be e PRASEHs in Example 1 except for
invention. This filmcan be fornmed by a normal nethod,
chenging HiegrEo bgtwasppenageryd¥aenddischdat€onposi tion on a
substrate and curing it by irradiating light such as
ultraviolet ray. A third enbodi nent of the present

] : Zorgani ¢ EL device having disposed in
t he iRQsi ' -
oot PR b bERHRAR LR plhnd I8 in Example 4 except for
ndeaddieg magciylikecidhe sane constitution as that of a
conventional organic EL device shown in Fig. 1. That
is, the organic EL device conprises a stacked body
Quinopdrated Byample 8r posi ng an organi c functional |ayer 4
conprjsi,ng an grganic material petween a.pair of
ol oorh Seiglr35sh PS8 ftp LR bYRERShiS R fine
housi ng and sealing the stacked body fromthe outer
air, and drying neans 6 disposed in the container. The
drying neans is a hygroscopic filmforned of the
above-descri bed conposition. This filmis transparent
and therefore, the drying nmeans 6 is not limted in
the position for its placenent and, as shown in Fig.
2, may be directly lamnated as a film®6 to cover the
el ectrode 3. Alternatively, as shown in Fig. 3, after
di sposing the film®6 to cover the entirety of the
el ectrodes 3 and 5 and the organic functional |ayer 4
on the substrate 1, an adhesive 7 may be further
covered thereon. Although not shown, a passivation
filmmy be also formed on the el ectrodes 3 and 5.
Exanpl es
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Preparati on of Moisture-Reactive O ganic Metal
Conpound A pol yoxyet hyl ene nononet hyl ether having a
wh e o486 gr oup at one end (Mwv. 350, produced PYT/BSZPIE000861
Al drich) (30 g) was charged into a nitrogen-purged 100
mLvol ume Schl enk tube and water-cool ed, and 28.6 g of
a hexane solution of ethyl alum num was gradually
added thereto. After the generation of an ethane gas
was conpleted, the tenperature was returned to room
tenperature and stirring was continued for 24 hours.
Subsequently, the solvent was renoved by distillation
under reduced pressure to obtain Misture-Reactive

Organi Co Jompa
(Yri s [ hy noxy)aiunhnrr. Al sa, I A
l\/tr'iastvl Y gar)i " Netlal | Cprpopin@s| 2
(t A oy HaHuR AR -3
(ﬁ@@ﬁ  h ofaregr dpoxypthoky) al umi pum | 4 -
(18 & cyi allumi qum andj 5 —l =
(tis d -at hyl{- 2- oixy !u'nqu) Wer e
obt ai | n ijpriopyliene gl ycol | et her (Mv 287,
pitodu¢ i gm Ir | é), =4 —Z
pol ydi i | okaepr dpgxetihainol (S| LAPLANE| FMD41 1,
prlodug¢ S r. )|, odt adoplecapol produceq by
Kao Cory & ir qxyet|hyll -[&pyrrpli dEne ( pﬁoquucec —1Z
by Tol Ki Cq. | Utd.)} [espgctiyely] in
plface DI et fyllene {nojnofret hyl ey her} Exanpl 4
11: Pi N ot ocurab@ Hygr ogcopi ¢ — 2
Conposi n .0 d af |pdl yox}et hiyl eng nohoned hyl
ef her T 5 |prioquded Dy Sh| n- Nakamjr a
e | t ang ’.ggz of pol ypxget hyl gne ~ o)
di| aer \ 50 ocuae Qy [Sh} n- Nakanpra Chem cal <
Co).é 1Tq) he thyacrfytiatie; T thepe were tharyed
—i Mt aqrﬁtrogh- ol géd 30ai-|val uhe t uks. ( . )
LSlibsequel v~ M| s{uf e{Readti|ve @ ganj ¢ Mt al | Compoun =
&1 | (10 Fefrejparef—hbove grgeupH-yaddpd—and
stirrJad.r«,Fu;;thp ho el 01 g aof |phptoi hiti At or “
( PAROCURE |FU73|  pr pdliceT by i ba-[Pgly) ahd 0f1 gfof || [<
acryl iretadi-e—(prpapced1by-\PWako Pur e Chemi-fal|nd
L1d.) a#ntlg clar po ylchroupccnt ai hing “
S| F = b I P
~|2|S = 3 - 12
2 e lg g |eg
o o
R R R A s
~|alols R
2l 21 8|28~ |~]eo|<lnle|~]| 8 8IS BlS 85 &l5 8l8|&|=
EEREEEEEEEE e e e
AR EEEEEE EE EE EEEEEE EHEE
£15|5|5|8[2(8|28 5| 8| 8|82 5|2 Bl 8|5 5|5 §[E|5|%
ol=Z|E[E|alaa[AalA[a]AlE SIS Sis 5|5 55 SIEE] <
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pol yneri zabl e nononer were added and stirred until the
system becane uniform whereby Phot ocurabl e

wolggrossepi ¢ Conposition 1 was obtai ned. Produpti/vs2007/000861
Hygr oscopi ¢ Fi | m Phot ocur abl e Hygroscopi ¢ Conposition
1 obtai ned above was | am nated with a pol yet hyl ene
terephthalate (PET) film (Lumrror T-60, produced by
Toray Ind., Inc., thickness: 50 nm and a silicone
rel ease-treated PET film (SP-PET-01, 50 BU, produced

by Papac . b C g ng. . ough a
oni  Bcestboupl e RS T indlud e oM RESS o llly? 00,
MayaofyldteQ00 ml/ cn2 was irradiated on this film by

mnu et e s Rt PRI MO gt by Shin-Nakemura
dhelditdi@o.Mkdd total thickness of 150 nm Exanples 2 to

Phot gcurabl e Hygroscopi c Conpositions 2 to 8 were
PRAISEHEi2n the same manner as in Exanple 1 by using

t he rmﬁmy@kcg;ﬁmvmdmtembis@o,lpmém_dwg?@&ipg filns
wer e produced by using these conpositions. Conparative
MonaesTydate 3The fil m production was performed in the

Saime [RRRIRY R%y14 (RIR! RodGXATRIK] RlistaNeRGhM EBer1d)

rati o between ‘nonoacrylate an iacrylate. Conparative
Moapaphdate 4The fil m production was perforned in the

o y P TEROSIeR AL TURcBach 4 Bl i b Dbl i Ml hermical tnd.,
Ldhwder was used as the hygroscopi c conpound. Tabl e 1The

%Jpg&y@g_s in Table 1 indicate the foll ow ng conpounds.
noacryl ate 1: Pol yoxyet hyl ene nononet hyl et her

acr yPalyxysiil0:Ge diarylata@d iy, HodnedditiyainalN ltenaraahemical Co., Ltd.)

D%y lard 2 )

Bis-A:30EO dimethacrylate (BLEMMER PDBE-1300, produced by NOF Corp.)
Diacrylate 3:

Poly(EO)diacrylate (BLEMMER DA-800AU, produced by NOF Corp.)
Diacrylate 4:

Polyoxypropylene diacrylate (APG700, produced by Shin-Nakamura Chemical Co.,
Ltd.)
Diacrylate 5:

Poly(PO)diacrylate (BLEMMER DA-800, produced by NOF Corp.)
Diacrylate 6:

Silicone dimethacrylate (SILAPLANE FM7725, produced by Chisso Corp.)
Diacrylate 7:

Hydrogenated polybutadiene diacrylate (TEAL 1000, produced by Nippon Soda Co.,
Ltd.)
Photopolymerization Initiator 1:

Darocure 1173, produced by Ciba-Geigy
Photopolymerization Initiator 2:

Irgacure 651, produced by Ciba-Geigy
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Monoacryl ate 2: Pol yoxypropyl ene acryl ate ( AP80O,

produced by NOF Corp.) Monoacrylate 3: |sobornyl
wa@eooylostses (| BX- A, produced by Kyoei sha Chem caPC1Z0S2007/000861

Ltd.) Monoacryl ate 4: Phenoxyethyl acrylate (Viscoat

#192, produced by Osaka Organic Chem cal Ind., Ltd.)

Di acrylate 1: Pol yoxyethyl ene diacrylate (A600,

produced by Shi n- Nakarmura Chemical Co., Ltd.)

Di acrylate 2: Bis-A-30EO di net hacryl ate (BLEMVER PDBE-

1300, produced by NOF Corp.) D acrylate 3:

Pol y(EO) di acryl ate (BLEMVER DA- 800AU, produced by NOF
Measwreinebt af:P]yiséxtaéaPﬂopePki)ésvoxypr opyI ene diacryl ate

AP roduce I\Iaka td. .
i oS Br GRSy st s 1Al e (It RERA Ao Bl oBlatidd hygroscopic.
ﬁﬁﬁg%@@ﬂemrﬁ% foMoivs) Dl acrylate 6: Silicone

di met hacryl ate (SI LAPLANE FM/725, produced by Chisso

Corp.) D acrylate 7: Hydrogenated pol ybut adi ene

'ﬁg‘s@y igft¢ (TEAL 1000 produced by N ppon Soda Co.,

ot opol ynerization Initiator 1:
The hygroscopic film was cut into a 30 mmx40 mm square and immediately after

stripping the silicone release-treated PET film, placed in a 400 mL-volume stainless steel
vessel equipped with a thermohygrometer, and the vessel was closed by a metal-made cover.
The time until the relative humidity in this stainless steel vessel decreased by 10% was

measured. The measurement results are shown in Table 2.

Transmittance

The transmittance was measured by using Spectrophotometer U-4100 manufactured
by Hitachi Ltd. As for the sample for measurement, thé 50 pm-thick film with PET produced
above was left standing at a temperature of 25°C for 3 days in an air having a relative
humidity of 50%, thereby allowing for thorough moisture absorption, was used. In the
analysis, the PET film was used as the base line. The minimum transmittance in a wavelength

region of 400 to 8G0 nm is shown in Table 2.

Flexibility
The film used above was bent along an iron bar (R=10 mm) and observed with an eye.
This operation was repeated 10 times, but in the case of the film of Example 1, generation of

cracks on the surface was not observed at all.
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Darocure 1173, produced by G ba- Gei gy

Phot opol yneri zation Initiator 2 . lIrgacure 651,
w@ewdogsss by Ci ba- Gei gyMeasur enent of Physi cal PCT/US2007/000861

Properties The hygroscopicity, transmttance and

flexibility of each of the obtained hygroscopic filns

were neasured as follows. Hygroscopicity The

hygroscopic filmwas cut into a 30 mk40 mm square and

i medi ately after stripping the silicone

rel ease-treated PET film placed in a 400 niL-vol urme

st ai nl ess steel vessel eqw ppE@blﬂHh a

+ o L R
e r1on lb‘LUI Was (0] ing
met al - m);g Om\Posmo?‘n n% T% glhe ?g att%i v,y ﬁnspdalr?rilcy ?endmg
in this sfainless st (h% Ouv‘/) 9&0 'c?%ae lgé( 0% was mes
e asik gd—l-The-—rRastF .“.”f:;‘.tL LSy r—tapd
Examplg b ¢ ¢ mﬁ?:l Theltrans g] ance \”LJ 1§QQ~.. ed b9% > 10
usi iy Spe¢t r ophdt anef er U O8H renuf e PUSES VTR 2 > 10
Ltd.3 As for the3sanple for h®bsure 90isge 60 88% > 10
mm thi ck {i | mAd4 h PET prodb@@H above RAseteft 87% > 10
stamgli ng at a Aenperature df.0P50C forl 80dags|in ab7%ir > 10
havigg a fel atayge hup dity @0060% t hedZHbyecal | owi 86 > 10
TOr §Nor oyigh nRIATUr ¢ absormbz®dn, wag 1m®ske |n thes% > 10
Hnarrg/sm The ART Trimvas glgegl as thesbage [T ne. gg9e > 10
|na|| 1 teTSTT ttarcE T a8 Waver engt regronfor 400 10
%g’ 1's |shovi®-1i n Tcab 2.0.65%xi b| i _\ﬂoﬁqe f' | Mligeasign > 10
haont al A PN BT 1
SO e Thenty o e e M T Figgy > 10
th:%, bu lng'_h?pﬁgaip of fh_qqulm IW@Q‘M}J 1 t)pa(lue y

u\ull’Jl A>3 Ly

generation of cracks on the surface was not observed

at aljs Jahld ?roﬁ?th@l?@ﬁﬂﬁ@ho% PATHER 2, @Riings BR@BN of Fespective

Table 2, 'the f formed of respective conpositjons
cofnpEsitions @fsEpg_an@;degl g éxaggﬁqflﬁg;e@ﬁy|h§,g}hm6r§tqfﬁlr§qc@p/gy, are usable as a

wa?ee}%tcé\yén"g&, afil gxﬁ%ﬁ@kﬁsf@&oﬁl flexibility. Furthermore, these films have
sufficiently high transparency in the visible light region. On the other hand, the film formed
of the composition of Comparative Example 1 exhibited sufficiently high transparency after
photocuring but when moisture was absorbed, the alcohol produced by hydrolysis migrated to
the film surface. This is considered to be attributable to a high crosslinking density, that is, a
large amount of an acryl group of the crosslinking monomer. Also, the film formed of the
composition of Comparative Example 2 exhibited sufficiently high transparency after
photocuring but when moisture was absorbed, the aluminum hydroxide compound produced

by hydrolysis aggregated and the film was whitened.
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on t j r IME [ : (Ga PR
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wHRGHPY 5 A B ot o tsd Wiyl i g ieay! g, an &1 Broup, 2
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claim2, wherein said
3. The photocurable hygroscopic composition as claimed in claim 2, wherein said

moisture-reactive organic metal compound (a) produces an alcohol ROH having a boiling

point of 160°C or more by a reaction with water.

4, The photocurable hygroscopic composition as claimed in claim 1, wherein said
(meth)acrylate comprises either one or both of a mono(meth)acrylate and a polyfunctional
(meth)acrylate and in the case of containing said polyfunctional (meth)acrylate, the proportion
of the polyfunctional (meth)acrylate is such an amount that the (meth)acryloyl group of the

polyfunctional (meth)acrylate occupies 0.05 mol or less per 100 g of the entire composition.

5. The"photocurable hygroscopic composition as claimed in claim 4, wherein said

mono(meth)acrylate is an alkyl acrylate, an alkylene acrylate or an acrylamide.

6. The photocurable hygroscopic composition as claimed in claim 4, wherein said
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