1 DESCRIPTION TITLE OF INVENTION: PHOTOCURABLE COMPOSITION AND PROCESS FOR
PRODUCING MOLDED PRODUCT HAVING FINE PATTERN ON ITS SURFACE 5 TECHNICAL
FIELD The present invention relates to a photocutable composition and a process for producing a
molded product having a fine pattern on its supese FIPBBKGROUND ART  In the production of
optical components, recording media, semiconductor devices, etc., as a method for forming a fine
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Further, the nanoimprint method includes a step of placing a photocurable
composition on a surface of a substrate or a surface of a mold. Accordingly, the
photocurable composition is required to have characteristics such that it is capable of
45  being applied without a special operation and does not flow off from the surface of the
substrate or the mold. Therefore, it is also important for the photocurable composition
used for the nanoimprint method that its viscosity can be properly adjusted.



25 (100 mass%) of the compound (A), the compound (B), the compound (C), the photopolymerization
initiator (D) and the fluorinated surfactant (E), the compound (A) is from 10 to 50 mass%, the
compound (B) is from 5 to 35 mass%, the compoun®(C) is from 15 to 75 mass%, the
photopolpREDRANRTIDTRUNMENTHomM 1 to 12 mass%, and the compound (E) is from 0.1 to 5
mass%. PATeNIOCUIRENFENPOosition of the present invention preferably contains substantially no
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5 (meth)acryloyloxy group means an acryloyloxy group or a methacryloyloxy group. Further, in the
present specification, a (meth)acrylate means an acrylate or a methacrylate. <PHOTOCURABLE
COMPOSITION> The photocurable composition of tAe present invention is a composition containing,
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cured product o composition on a surface of a substrate is used as a mold (such as
a daughter mold or a replica mold), a stress will be exerted to the fine pattern at the time of release,
and the fine pattern will become likely to be broken.



30The hardness is measured by using a hardness meter in accordance with JIS K- 6301.
(COMPOUND (A)) The compound (A) is a compound having at least two urethane bonds and at
least two (meth)acryloyloxy groups and having a mags average molecular weight of less than 35 2,000

and a vipesig RIPAO R @FrEMBZDMAEN TSI he mass average molecular weight of the compound (A)
is less than 2,0QQpgrisfesahblyspidemeh g, anddrisolian bk dhibe Flase aaraas Ralpakiaseveight
of the COFBFQ»@&’ B L5 AEEABLA PP At e Ce%m%ﬁﬂéé)r P&%?R@bed“ thetishintaRewanitgely
Compat' %‘é r?é'&e{ooﬂ"%é’gﬁﬂ‘% C%ﬁﬂrﬁ’é@‘tﬁéﬁ@"é@% (R eé‘?@ FoP{'S osity at 25C of the

compou |mq era I the vrscosrty
exceeds acr¥] Y O)r(ﬁ/ rou ég&g ?é)ecomréfﬁ%[] X?FP% af W8 be rHe o"'rIC o MpadbieRith other
compondel h&ru'@h@%@r S RbSREF AR b A YRR o i oher
member DGHIEH/ R the ro 45 consisting of a compound represented by the following formula
(Al) and 2RBAISUA M&Qﬁéﬂ@r@wmg formula (A3): (CH2=CR-000-(X-0),-CONH)k-Q(Al)
wherein R is a hgdebgtecuiehlecommesiliogrofi e nses et ingealgleiteayeonpn @sikiemn centadeg of
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(A3) is al‘%ﬁ% Y’,t In "r‘FnH“& %t%‘l’ BOIPRARY 'ﬁ%ﬁv’h %%?/&geh‘n é’ﬁg %ne

another syrface of a substrate without rowrng off from the surface of the substrate

The photocurable composition of the present invention preferably contains
substantially no solvent. When the photocurable composition contains substantially no
solvent, curing of the photocurable composition can easily be carried out without
carrying out any special operation (such as an operation to heat the photocurable
composition at a high temperature to remove the solvent) other than irradiation with light.

35 The solvent is a compound having an ability to dissolve any of the compounds (A)
to (C), photopolymerization initiator (D), fluorinated surfactant (E) and compound (F).

“Contains substantially no solvent” means that no solvent is contained at all, or a
solvent to be used at the time of preparing the photocurable composition may be
contained as a residual solvent. However, the residual solvent is preferably removed

40 as far as possible and is preferably at most 10 mass% in the photocurable composition
(100 mass%).

The sensitivity of the photocurable composition of the present invention may be
represented by the integrated quantity of light until the photocurable composition is
completely cured when the photocurable composition having a thickness of about 1.5

45 um is irradiated with light from a high pressure mercury lamp (a light source having
main wavelengths of 254 nm, 315 nm and 365 nm at from 1.5 to 2.0 kHz). The
integrated quantity of light is preferably at most 1,000 mJ/cm?, more preferably from 150
mJ/cm? to 750 mJ/cm?.  If the integrated quantity of light exceeds 1,000 mJ/cm?, it



a hydrogen atom or a methyl group, and the other symbols are the same as above. R31 e32 10The
commercial product of the compound (Al11) may, for example, be diurethane dimethacrylate
(manufactured by Aldrich).  The commercial product of the compound (A10) may, for example, be
UA-4200tgKkd ¢ a 4108 éﬁ@tﬂé&?&tgtﬁéé@oﬁcﬂmd\lélwrnhéapﬁhﬁiptﬂ§h€é@;zéb¢b)c@ﬁir§8éﬂl8ﬁ98 EBECRYL
4858, EBRRR @Oﬁgﬁﬁ%\(ﬁc% (eruy faqurggdey DAICEL- 16CYTEC Co., Ltd.).  The
EOATQSC(':G‘\'(g thW'EFH‘H\é” SRaNe UoRFEaRIEn ks gﬁéﬁ&Yéssf%ﬁQW@a”UfaCt“red by

t A ore
type ma b§ use C mQ{) o 56%?8{?%&?88 i%rfgé %’B’:‘}n Wgé‘l]ﬁaét) Int pﬂ(;%tog y\%e IFP
composn;lon s o \iE Or%nglss re(?erar\% \r/c')r}ﬁ fgl 5 . he bc mass%A)) of the
compouﬁﬁ?ﬁi TeS"GHEY SR %I ﬁ?éﬁ‘c}ﬁ {ind the
fluorinatUPYGIERAINS %m-m tﬁé%ﬂﬁ?e@ﬁ%@%%rﬁﬁgmi [ thelﬂ's'tz).h(Y"m%@% 'ﬂ‘?s possible to
obtain a Eﬁ?&ﬁiﬁ%%ﬁ6¥'Ehé>fp|FQﬁbé'@|t&t§i@&ﬂmf&$ﬂ&ﬂ H&\ﬁﬂ@ﬁ?@'ﬁé)‘(ﬁ%&i%ﬂhﬁ%@ﬁ 88dwhen the
content daien @nthe wengilyityat MbwstBermassidhe @lhoiectprbtiicorsprsiticons stampletglvration.
It isipresoored tismjudged by oteasaling chenlid siticared Hizsprpientspeetrtion foheearttagoredmnud moiety
in the coomeiisehod) 6bemsabsurptiageofzoodridh-tzetonetnsatyiatd gunybladehdilimtiathecinity
componesft 5888 aantfie compound (B), and it is 8 considered that the viscosity of the photocurable
composition ISﬁh@reSMtat%ngvétB@thé '|§rﬁﬂ8§lﬂ%'iﬂé H@hﬂ&.ﬁ@%@m@ (FOSRAE AVEHISHI Gfter
represented rzéra Ky&lg@ greHR cgﬂ,%alkylene

groyp. oLy ne%%? s cosb e I Pmﬁ%w ScombeRec
Egﬁnpos ﬁ‘?&sﬁv %ﬁi Wgsﬁ %@i’gﬁé 8HT£\|§FH1§W@P'?P %ﬁsnsﬂgéa S@ﬁiirt.on

contrlbut@g &' &)&%Qn @I\éé&% é‘? BEEL hyd '5f the
hydrocarBiasiiacinREFRIPACS Wﬂﬁsﬂé{%rgé Rdt the 10urethane bonds having a high polarity are
suppressed solthaiENGHS Rtemdrednrmpducsatarapie cuidble cammasibienentprovasent of the
rel@fse propeation is prettisabiysednaiséyte 8henlfibehatdoesshie less pgraiion, dheneuseskspradugbntion
is used, ssdorcetigxibthycrthting dathdiffieldbke peopiity thedstexibilityPadic bladptainesldedrther,
adjustmegroaiidteheisiersifinbtpattdratatadalne thenapesiiprodecoofah e asintaodrabits application to the
surface Qfcrripdistichconr R SUFECesF BesapsiataisedayadGOMROAYNA 83k dalbrtepmpriBe (B) is
a compoygndARdnadHPIRe AFITELRBFHA3RPH S5 8 SRIPISICHMP hdndAduEaigthear kiR kpidbeprovided
thapgne ?Bmlf&imdlﬁﬁ)é%%ﬁhlé&déxéééﬁg §8”1H8LH‘LFF<=.(E‘ IG0PIaLRS RIRE BRARTHERPS SS|bI¥
composijon ol befea%%nt gWSU]E%%R/ %ﬁ?&ﬁaé' é }FH@E&%‘?] ésﬁ’ﬂw% SAHR W}% by, the
mold can eas y (?i ¢ E }4 ! "f Il ﬁﬁs roro me Ciﬁglate a
quorodmﬁ% Rf8r%l</? ﬂ H%eePIE)? 8 ?81 Fioi ﬁge{/ ?\/Ep% t ﬁg ift
fluoro(m § Bt @@1 8? pat% Stdfis to the'fine
3-(perflu tgrﬁwéiiﬁpfbdﬂ?ﬁ Qf Fﬁ}@?’&@lﬁﬂ(}l t{?ﬁéﬁﬂ)’a@%ﬂﬁf@ ‘Q";E Qeﬁﬁms%k?'it?m@@r!?ﬁ%ﬁﬂyi)ethyl
(méh)acrylate] bpRacdpsO (OeBSeE PY wog:ammamonzam@a@qe witBolbp1 K-
=0H000(6344 (OF2 F, CH2 =C(CH3 )C00(CH2 )2 (CF2 )1 OF, CH2 =C(CH3 )C00(CH2 )2 (CF2)8 F,
CH2 =C(CH3V)ROURBZA2) (CF2 )6 F, CH2 =CHCOOCH2 (CF2 )6 F,
The compound (A) is a compound having at least two urethane bonds and at least
two (meth)acryloyloxy groups and having a mass average molecular weight of less than
35 2,000 and a viscosity at 25°C of at most 20 Pa's.
The mass average molecular weight of the compound (A) is less than 2,000,
preferably at least 400 and less than 1,600. If the mass average molecular weight of
the compound (A) is at least 2,000, the compound (A) will become hardly likely to be
uniformly compatible with other components, and the cured product will be turbid.
40 The viscosity at 25°C of the compound (A) is at most 20 Pa's, preferably at least
0.1 Pa's and less than 5 Pa's. If the viscosity exceeds 20 Pa's, the compound (A) will
become hardly likely to be uniformly compatible with other components, and the cured
product will be turbid.
The compound (A) is preferably at least one member selected from the group
45  consisting of a compound represented by the following formula (A1) and a compound
represented by the following formula (A3):
(CH2=CR-COO0O-(X-0)s-CONH)-Q (A1)
wherein R is a hydrogen atom or a methyl group, X is a C,.1¢ alkylene group, s is an




35CH2 =C(CH3 )COOCH?2 (CF2 )6 F, CH2 =CHCOOCH2 (CF2 )7 F, CH2 =C(CH3 )COOCH2 (CF2 )7
F, CH2 =CHCOOCH2 CF2 CF2 H, CH2 =CHCOOCH2 (CF2 CF2 )2 H, 4001-12 =01-10000H2 (OF2
OF2 H, CH2 =C(CH3 )COOCH2 CF2 CF2 H, CH2 =B(CH3 )COOCH2 (CF2 CF2 )2 H, CH2 =C(CH3
)COOCHRtEgER &t Frdnd HidCHd FCIH @R Pl 8raf a1 BACK 22€ E3s 4301aléntgtolip000H2 OF2
0(0F2 OF2 0)3>@Fs3an2 12atRkd 989 OH?thgl Re%ﬁrr% GE%V%% afﬁé%il&m@@ﬂbi%ﬁﬂ
0(0F2 o <P1la501400R0 QQ&BI,—IZ

e

)10 F, or EI—Q Sro(met acrylate is preferably a
compound (B1Y! {FoRfafsEaRaN/ %t%ﬂi@cBﬁﬁ'ﬁ%ﬂlﬁﬁﬁﬂ/%{ﬁ(ﬁeéﬁgh’ofﬁ?ﬁ@ﬁté? HtBRERATIRY Bt =C)
-C-0 Il 0 prefeme!\cired iy 3 \R-mR-) (In 10 wherein R1 is a hydrogen atom or a methyl group,
each of R2 andl iIR3winislgareiitpehtiedt ofefecabdyherrida hydrogen atom or a C14 alkyl group,
eacto of R4 an@QRSavkichlant gndepepadatalilgack-véhen! isya fhcaiberatpoy@ CQirpayfluaveadiy group
or a Cl4qgieaflipladitiostaroupe Rnialicysiit e kienand aflwwoneatitoingstsietuisiegeat if 15from 1
to 4, andprdferapiiteaeraf Emshdtiostiudiufersetenadly@idrigeintiimiie ke wpsiriheriawvpoint of
the compgdibdyrand %PEH?FHQFMJ&?%I’&HE%@JB@@%@@ﬂ’dﬁwm%@&%ﬁ!@m@h%}?%ensms
As the CQH@E’HH?)&@ iIRD SRR DS R RSIL A ROnPLIRMR 7 fﬂ@@ﬁ%&%%ﬁk%ﬁﬁ%lﬂcﬁ?mbmaﬂon
20Tjae content of the, GapoUnd (BLIN Ie PholRCHIARIE SOMRTIHO R FRHY BB r2Rarbon ring

groups.

The compound (A) is preferably a compound represented by the following formula
(A10), particularly preferably a compound represented by the following formula (A11).

% / \ )J\ ;|‘ (A10)
0 O R
N )I\
O/\/O N\/N\/}\/\N O/\/O (A1)
R11 R11 H
R O O

In the formula (A10), R*' is a hydrogen atom or a methyl group, and Q is the same
as above. Jis a Cy.1g alkylene group, -(C2H40O),-CoHs-, -(C3HeO)o-C3He- or any of the
bivalent groups represented by the following formulae, and p is an integer of from 1 to
29.
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mass%, preferably from 10 to 25 mass%, in the total (100 mass%) of the compound (A), the
compound (B), the compound (C), the photopolymerization initiator (D) and the fluorinated surfactant
(E). When the content of the compound (B) is at least 5 mass%, it is possible to obtain a cured product
excellent in release property, and further, it is 25possible to suppress foaming of the photocurable
composition. As foaming of the photocurable composition can be suppressed, filtration becomes
easy during the preparation, and further |t IS possrble to elrmrﬁateia defect nﬂ(r%fiﬂtern shape due to

inclusion of foams duri not tent. compo I$ at most 35 mass%,
mixing can b ued iformly, wh s/ po e tooobtain ed gproduct excellent in
mechanical strergth. (COMPOUND ) he compo ?is a compouhd having one
(meth)acryloyloxy group (provided that the compound (B) is excluged). The nd (C)is a

component to let another component dissolve and to 35 improve the compatibility of the compound (A)
with the compound (B). When the compatibility of the compound (A) with the compound (B) is good, it
is possible to suppress foaming at the time of preparation of a photocurable composition and to
facilitate filtratibmttre doghutee(Midn, WRA&is biyesame parationefahd Plbtscurgilimgemptmsition will be
facilitatednethglwréapn postegiyathle compositd (ACH keaobikibRdad Ghmiktere as a bompgendous
cured proghistiein Fotaisabigditeyesieasmrpael yormgonesamisalrs REhasha masttie grdlipienty
providedmixinghateogrreynd dGy i ereiprabiy aipageylic acid ester or a methacrylic acid ester. In such
a compound, %%réqea@tﬁ@c%m%ﬂ&rmﬁ@rer&m t%nr iag! A@swg%r*solerf@f &3&30 organic

32?5&&33””55??&@@8 @éﬁqf’f‘ﬁr W‘@ droih §ﬁ§é§ RS r%‘éa i de e
D o Ao aR SR o e O SR e #% e 618 ﬁ"sry o A

5bridged ydro,garbon group, a grqup having a repeating structure of an oxyalkylene chain, an
aromatic group|or a heterocyclic gfoup. Such a group may be substituted by a hetero atom such as a
nitrogen to ygen atom, pr a silicon group, it may be substituted by a functional group such
as a hydr Xy group or an amino grpup, or it may have an unsaturated bond or a free carboxy group.
preferably p linear alkyl group, a branched alkyl group, a cycloalkyl group or a
rougo As compound (C), the following compounds may be mentioned.
2-Ethylhgxyl (meth)actyla tyl ( meth;acrylate ethoxyethyl (meth)acrylate, methoxyethyl

eth)a ryIate 2-hydroxyethyl (meth)acrylate, 2- 15hydroxypropyl (meth)acrylate,

octyl (me h)acrylat% decyl (meth)acrylate n-butyl (meth)acrylate, tert-butyl (meth)acrylate, behenyl

(meth)actyla (meth)acrylate, isostearyl (meth)acrylate, lauryl (meth)acrylate, glycidyl
(meth)actylate, [tetrahydrofurfuryl (neth)acrylate, 2-methyl-2-adamantyl (meth)acrylate, 2-ethy1-2-
adamantyl (mefh)acrylate, 3-hydroky1-adamantyl (meth)acrylate, 1-adamantyl 20(meth)acrylate,
isobornyl (metTkF(}:rylate 4-tert-butylcyclohexyl (meth)acrylate, 3- (trimethoxysilyl)propyl
(méhacrylate, W%‘Eﬂ?f&tﬁhﬁ@ﬂﬂﬁkﬁ%ﬂﬂ&&%&fww %%HM@Yaﬁﬁth%éﬁWPk?n&h)‘!ﬂHfﬁﬁt@”e
(2-(tert- bdt'&ﬂﬁffhﬁﬁj}éﬂﬁ?l (hastHiaekyiatt byddEghethyl (meth)acrylate, 2-hydroxy-3-phenoxypropyl
(meth)acrylateT Re4dpmreial praditokpptien ogyetyndstdhoghtiorhemriethgldhe-gRAdOr
(meth)acdAatl @b hanakyclietbst bpeShiyeblgkaathfacChaim)cabCox it jhgleikR B9 §meth)acrylate,
methoxy FEFRTRNEOFScERECRYACBIBR0P EBEDRNIOT0XyetnyifhexabydsgitiaiRLacid,
2-(meth)aprylegazyethyd succinic acid, benzyl (meth)acrylate and 1,2,2,6,6- pentamethy1-4-piperidyl
(meth)acrylatehe cARHHRBRINBHINBPHIK SHAR SR (ARSI GRaiiiaeniatesEeliepyiphenol
30glycidg-£fh WQ&%@@S@PEW%@@@W e9- q_har’)ylphenol (meth)acryiate may also be used.
As the compo r Q [ ination.
The content of the cob 8H]%%%T&r¥ ﬁ%tocur b e8 c%gr/%%éoﬁﬁori IS fro(§ 6{@\{ C;%;S@e?sng@s%%rgg
preferabl St?f? é)‘%t% 5%, in the total ?0 mass%) of the compound(E the com undéB) the
corAfound (C); ﬁr‘é“pﬂ%t‘dﬁ s CATHRHNE e RO RIS LRS!

content dﬁﬁ%ébrﬁ[ﬁfﬁﬁpﬁt Rt derHbmasssss, ihbedaiphtifitymsshé Lehip 6&%‘(&9%
compourtB§BPMRBEEdEd. W erTHOEeAtERY dhmett@t?rp@uﬁtﬁ(@)atpatlmt@tore(mi@ﬁd/&hme
sensitivitflueitinated muofadt00qEDm IR, tbicanieatyeldb s cosithdiyndRADT@PEaYtMBRIZAIION
INITIATORs(pyssiblErte pbtaopalgomredzatauiuctivathe(ph) oteoy bl exampeshieamadietphenone
phatepolyenerizakosf nitiatat 85venatismtrEsapiieneo? dierdnifsanda(bgig aphesstrBd mass%,
photopolyieesizaidopratiiatas RdbifanhieascRisyapaipmerization initiator, an a- 45aminoketone
photopolymerizaliqs) daitiates mﬁmmoa%ﬁte@eeiéomﬁuﬁa&% @%n?fﬁ@eﬁ%ﬁxtﬁ@ ester,

benzyl-(q &tm% PO rra%l fippgoumarin,
geerghxylgae'trgé G ﬁbSyFﬁ R AL e e e



tert-butylperoxy pivalate. From the viewpoint of the sensitivity and compatibility, an acetophenone
photopolymerization initiator, a benzoin photopolymerization initiator, an a-aminoketone
photopolymerization initiator or a benzophenone phdopolymerization initiator is preferred. 5As the

acetophejipridehetopriy tHerzsgesitnisieges the tedomwise eomposnidsh ke Sepyenidened.
Acetophenoner gr{tit- h%yao%sldéréﬂ%'@(%%@ﬂb%ﬂﬂ@e(ﬁem%@ﬁcﬁmem’é%resented by the

gazmcl’r'litg WJQHWHB%JQ’%%W %@ng%ér 'QPPQ\%%)ér?e %:BV'QH%Q Qll‘R Fgr?_gea“on
|n|t| or, 88?8%2&%'%@?6 f)(%h é%m r#;?/?g(?&r?%lﬁ%n% rT%%"—é@nz I e?nsz%ﬁl(r% e%@glr%ngghyl ether,

benzome y 20|n| | ether, b nis but ether, 1-hydrgxycyclohex nyl
cotone. 2hydr%zl et it 'Bﬁe%ﬁi %%9 FaD Pt aihane bonds i he Smboura (A

1-(4- |sop|'r‘8ﬁy?pﬂéﬁ"|% e ROIBRY 635%?6"9%@"1%%5@9%‘& RNALAORIEY-  1tAS ke
a-amino & BRI pest ol énﬁ@iﬂ@ﬁ ﬁﬁﬂéﬁ'@ﬂ gretRiBRiIAYBRIBRItas 56 RIeREHHRECause

2-Benzy Di2henwthpahahis prapaity s dhedptdraggihaanand futhekihig -alpp considered that the
(methylthiogiremsy hAdw havitig @ohiglapdlasite aeecs 2ppre sise dhsnzbplh meyn & iihuid poly et dtion
initiator, the talidadeday@n pehioHcortyitheesdotimprdve mddevf dhb esmzseberrmytjpenzoic acid,
methyl benzoyhBefiZzeaéeethathl®)-RerzoiH & pRatatardbrhesbesErRPheNeREpresent invention
hydroxyhgnzephenene 5 FaKyeIRRNIRE PEaP BERMRApRYRSHY.eRteeRBilfy may be obtained.
25b'3(d”\3%¢ﬂ|¥@'”£8 Qﬁﬂéﬂ?@?ﬂ%’@s@@sut of“tﬁ B‘f@éﬂ%&‘@éﬁ%@mm'ﬁ&o@&%ﬁsﬁy%@w be
usefl alope, 8t?6ﬂ8§ ?gé‘&tg BﬁButrPéb% SRRINALR can b -%hga%

t
photopolz/%g otoc e composmon is from ﬁEpt(;é %Fi massE/o preferably
from 3 t SS%, M

100 30 mass% of the ound A), the compoun
compound (C), ﬁ?e%ﬁm%ﬂ%é S i fPROE AISIES TR AR s oG
content cﬁq@Bﬁﬁiéﬁm ReisubieheabRsVided badt ﬁ%@é@%qm Bodsisrctddediy obtain a
cured product HHDECOARRMEG S (BA i GseraiReCondhe ﬁ@é?ﬁ@@v'"ﬂm@rﬁﬂﬁép&ﬂﬂ@ﬁt@ff% present
phd@polinventiatioaaparaiongOf Hatcwest phateskablenbontpositioe trarrdbemadd waitoeasiyvieereby
the photmaotiedesiration initiator (D) remaining in the cured product will be less, and deterioration of
the physical prohertios pbilrel @ echayoftiratcan e, v préasesnieth) sy teie BOISO/BHEGE] ANT (E))
The fluonnaies isyifagianl® fRiareetienaBhishgroFeoinetiel easeYipRofthel dlifsatbiRg, Rroduct.
As the flq@rd;p %M@Wg(@ afbfpsigated surfactant having a fluorine content of from 10 to 70
masgg%, is pre @ﬁué‘ﬂ%rﬂéhﬂ 5@%%%@316%6%9%%36@@%%8913%%%%8 IBQtiH A mass%, is

more preﬁ;lc{ ?% factant may be water-soluble or lipid soluble, prefefably lipid
soluble from't int of the é@? tocyrable composition and the dispersibility
of the cured p (:CEEP\ (t; )34% ? FE} g%'fgfr% fy an anionic fluorinated surfactant, a
cationic fluorin %I s%Hg Q fluorinated surfactant or a nonionic fluorinated surfactant.
From the view&ﬁ'ﬁt‘ H%Q:@ ilsif @f e photocurable 12 composition and the dispersibility of the
curd® product,Ghe nm(@dﬂmbt Feusthictant is more preferred.  The anionic fluorinated
surfactant is pfefbrabl{CHaoytohlkyid&boxydit, acid salt, a polyfluoroalkylphosphoric acid ester or a
polyfluoroalkylSioric( Etld Ka@HEEC)ifi(Cixamiples of the anionic fluorinated surfactant include

Surflon S-111 QHoeD DM, JBOO{@HLNBICGH-AGFT Seimi Chemical Co., Ltd.), Fluorad FC-143
(tradename, W@pgfagtpq@g@mﬁy(mWM Limited) and MEGAFACE F-120 (tradename,

magiifactured pyPIS)CHhe) erbiotfuopnaied surfactant is preferably a trimethylammonium salt of a
10po|yf|uoroaII@1L?a£ @@@Hb gt |rﬁe ylammonium salt of a polyfluoroalkylsulfonic acid amide.
Specific exam% %ﬁe Eurfactant include Surflon S-121 (tradename,
manufactured h ipg Lfd) Fluorad FC-134 (tradename, manufactured by
Sumitomo 3M 150 15 (tradename, manufactured by DIC). The amphoteric
fluorinated sur 'Elé’an Qe@qutﬂ& & ﬂl)éh!valkylbetam Specific examples of the amphoteric
fludtthated surfeldemein Q&%"L?ff@ adename manufactured by AGC Seimi Chemical Co.,
Ltd.), Fluorad ﬁklﬁ@@hldéﬁé}@&lﬁm%f&ﬁaﬁéd by Sumitomo 3M Limited) and MEGAFACE F-120
20(tradename Ghlam@4Gtdse 8@ BPOHE) (CF2e2nohionic fluorinated surfactant is preferably a
polyfluoroalkyl@ieCixits I a@aiftoatiykyikylene oxide adduct.  Specific examples of the
nonionic fluoriGik eSO HRIEOBFIOF SAIdB (fradename, manufactured by AGC Seimi

Chaagnical Co. (i;pqiz);@q(r;lgl@@\}?,g@ﬁ;@@p;m@)wfactured by AGC Seimi Chemical Co., Ltd.),
Surflon KH-20 ¢ t@f_-g @y;ﬁx(?@,: @@p:Chemlcal Co., Ltd.), Surflon KH-40

(tradename t?gEE @? ) Fluorad FC-170 (tradename,
manufactured éléu ﬁy_l{ a?:E(‘ZC ej@me manufactured by Sumitomo 3M
éA it 3

Limited), and




30 manufactured by DIC).  As the fluorinated surfactant (E), one type may be used alone, or two or
more types may be used in combination.  The content of the fluorinated surfactant (E) is preferably
from 0.1 to 5 mass%, more preferably from 0.2 to 1 ®ass%, in the total (100 mass%) of the compound

(A), 35the comppyadt )00 TR O, @QX,Ghe(ph(mmg@r)ge(;@t)gn initiator (D) and the fluorinated

surfactant (E). @¥herciereopier cHbe Auornatrersriaes @gt (RS At keast 0.1 mass%, the release
property will bejmzpr@ @@13 A .eR 396 ﬁlzuep F%, @)12 tK:E) is at most 5 mass%, the
hindrance in crd’r,_'n E;rlq pressed and phase separation of the
cure product élépaw & hotocurable composition of the

2
present |nventl§phd_ FC (ng %o |ng fpeag Wo?(meth)acryloyloxy groups, other
than the comp E MS \ferthe sensitivity of the cured product. The
number of the %

p un (F) is preferably from 2 to 10, particularly
preferably fron bqél@omﬁ@e&)@fdume(r% r@re‘@ﬁbhb@@mmwcf hleftama el Yaupainhsidhea
(meth)acepineadibdityi@nsLen\awgiyestal chararignstcsr a (meth)acrylate of a tetraol 13 such as
pentaerythritol. Such a compound may contain a silicon atom. As the compound (F), the following
compounds may be m tloned %Q yethylene glycol di(meth)acrylate such as ethylene glycol
di(meth)acrylate, dleth ene yeol di{meth creylate or tetraethylene glycol di(meth)acrylate, a
5polypropylene g %)1' ("|e %%ﬁ 8s dipfdbpylene glycol di(meth)acrylate, 1,3- butanediol
di(meth)acrylate, 1,4- butaﬁ’edlo HYacgylate, glycerol 1,3-diglycerolate di(meth)acrylate,
1,6qaexanediol ethoxylate di(meth)acrylate, 1, 6 hexanediol propoxylate di(meth)acrylate,

1,6-hexanediol.difmeth cr Iate 3- dro |meth a ch late, 1,9-nonanediol
dl(meth) Ireté1 Qm i I{ggld g th %ﬁ% t\Eng(ra Cgi M &%& negrhegwtyl
glycol prab%rgm e

di(meth)¥¢NABtE&rp @H@’@ﬁﬁf& 'éxd?y?aﬂé’%féﬂﬁi@ﬂb gl 04 BR éﬂﬁ?@éﬁ’l‘a@éowr%reﬁwylene
glycol dl(ﬁretlﬁb%!éW@| AlRetie BlytsopdlyeepaRieadnm hfalwrERe atopuidxiz andpigRsilypropy!
(meth)adigaiel, reand-n, B-piropiagarodbiewryrhte, 16trirdshgreferapinarintegatebiifomti)terylate,
trimethyldp fopanth érreeth)adrpliee wongthiiloljyopact ésqiheheyablyretmas gl & draththe/lated
trimethylolprapsine dfidusydaia raropagiodead taictetsyicdpropane triacrylate,
1,3-bis(3-methasrnHaydexyperind XB)L cha-tigisamayvidirdies anen e oRDAE jfasthagiyiate,
pentaeryfydglidicaneibnagyiate mono stearyl acid, trimethylolpropane ethoxylate methyl ether
20diémeth)a‘3f>ﬂﬁl§cBﬁ{Hﬁ?BftH{MJH{ 'ﬁ%?h@ DINBRIAIPLRL EHABBSHBAGY b @%t%%ryth“to'

etraay &? A ﬁei%r %93 { Sl %1585%9 R j%g%e‘éxty By
be used é%g b% é@ é%l? ﬁbe ﬁ%ﬁ%@?ﬁ%@gﬁ' 7" %%r (?éo?npg nd (F)
in the pht Pc?cﬂﬂﬁtﬂ cd Qﬁll @]‘BP{%\ éjss per

100 partd! iy PRESDK: tRORIBING %%HBQHH %ﬁeﬂ‘?@‘c@ﬁ% § (gmﬁ@ycaﬂ%%ae(c e
phd@polpRrfsiRigithSHRRIRY MRt ehef e mhmiasdirkie e EosSimien the content of the compound
(F) is at most 45jaagngrabis plrotespealeaumpesitivnscarehmioppressedpéititaéanth 30one
another Wwhiertes ssastitying ittngnoregdratidnt enpdsstbiertd sippssisee ebcasited tefect in
photocurgigepattempashitape alue lninelsidABDITE WS S (G T pmopetitrabléreanthesibememayf contain
other adglifeyesrfpbaHie(Bhan dhenost@BNRELBYS thikiad Cantite RaeHRPOITBHEBHANINMIREHPI the
fluogipated sy @Btéﬂb%@h@gd%mr&&@}ent ila&diditves %@r)e W, for example, be a

photosqu p@m etal oxide fine particles, a carbon compound, metal fine particles and other

organic comp o e f
tri-nbutyl rﬁ" S?hp\ ne ar? é) g%;f%ég uthlur§r\1/||§§18tm§ m%r?ggsr%%}%wwgﬂdghr%%ﬁ@%%pound
such as ﬁ‘\/ r%?rtng G ﬁwSé thac Iate trleth lene tetramlne
4,4 bls(dlalkyl 99 |8°BH’8 Fﬁﬁ?@%cﬁ%é‘? a
polStyrdRPRYR epm&élba BoWéB?eP%ﬂbQﬁH@ R cBRAUHd fedyhee. The
metal oxRRMPRIPAINRS ShaBeTRasath{HiEWIe ﬂt@rﬂ@@nm@n@o@ﬁédﬁtﬂaﬁ@ 'h&ﬁ@éﬁib'ez’iﬁc oxide,
silica, allpupressioamiigeat the hisneaoh onegaralmumaf ra ) dtrceahiplep iy eaitimmarthtaube,
fullerenefatigitada @lva DirCt idoargloribld ifteravidoere by the preparation of the photocurable

composition will be facilitated, or a uniform photocurable composition can be obtained.

40  Further, as a homogeneous cured product is obtainable, the release property and
mechanical strength may be sufficiently provided.
The compound (C) is preferably an acrylic acid ester or a methacrylic acid ester.
In such a compound, an oxygen atom of an ester structure (COO-) is preferably bonded



The metal fine particles may, for example, be copper or platinum. 14  Other organic compounds
may, for example, be porphyrin and metal-encapsulated porphyrin.  The total amount of the
additives (G) is preferably at most 20 parts by mass1fer 100 parts by mass of the total of the
compound 65 theorgainowreuB). eeaNBENAaibdheaphinpPli@ergatiRgritiptas (D) and the
fluorinateshprfast @Er 'frélheItqf@'z@wmé?fﬁbﬁuaéﬂﬂy%%é@éwwmt@%raazts by mass, the
addiives (©) n‘@é geerepbumen, Fip e %Oﬁ\ér%ﬁé‘é?fﬁ %h%”é’ t(setré%eﬁéalewp obtain a
descgin %‘%@E 8%%#5 Fﬁ?&ﬂ@bmﬁv' 5’“;:9?"&8%%{#@‘3@?%% .?aj L‘h@?ﬁﬁﬁ s
sufficien CCO cica ﬁ i ‘% lﬁ\?/\"/ a WHE E}ce ne
pattern h m@eﬁ%@ Il Cliis p e o b Bt 9@
<PROCESfE %Muﬂ@M@B@W@M@ﬁ%@M%W@@R@r@m% 'FT@’
SURFAGEbstitutpd By 848Gt b IRWRASH FRAGH IHIEERIOt BERHREPA AR E HUR@ 8T @it S5 ifrfaay
accordinjavelanpresehitratedntiond coragrie sane @Rakg steps (1) to (3): (1) a step of bringing
the ehotocurallee ongaositigrouptiseppedsatiljnadmsam alkyd gractpyithbaaeckeseatiattemosprface of a
mold hawiggldizdkie ¢eeaep patte bridgedit yme copattegnowp said surface,  (2) a step of irradiating the
photocurable gRsnpessinpalindqlints s wintechabbenaBaiasy rbiagieipaesition is in contact with

the surface of ’ ;
e sur gég%mﬁmﬂt%im%& Q&?@@%éﬁlﬁ(ﬁ%fm%wéoéﬂm H%@&%me pattorn
g

on '{E su ége nHog& as the
process (? b éi}? % %] ’rn cet cc f n&h%hel esent
invention nﬂ’%@ 0 mg,i % ﬁ' jwl %‘ gﬁa 1 feo " Ci)f gtep of
placing tILﬁéjﬁ '3’ @89{ gm@HQ’ Sf U g L?i\j\ wn in Fi (a-2)
a step of BT‘@&@(H@%%BTM' {0 aHurEMRtepRoRRN ARy MHH‘QH‘%%CI!W@’%&Z@U&E@ pattern 12 of
the moldadRBaAN Y Hfaet M@B{éc@ﬁ%@m&h (prethire Whdevd iradagantyl (a-3) a step
of iﬁ@dia(mgtm@@mﬁt&:dE@lbI@FOMMmﬁMMWMﬁch@ﬁt hutylenciobexy| ttraethéasrylate03s pressed
against tteiplethosysslylEgpcopyb osigtn 20 ytateuid, e iphotzounabddhgd iimpetifiacryate My a cured
product, dimlethylaaiddetisye edtbopardtine (2e(toctidh dylamthe)stibgtiatetBihanddtes mold 10, from
40the cumﬁméﬂﬁ;ﬁp(ﬁmﬂm@mgl@wmﬂﬂw@wﬁarﬁ)ﬁysrapme(rm@m)&:wa‘mcez RREXRESS (b): A
process QQWBW Ié@e(%ﬁbnox%t%%ﬁ%ﬁg%&?ﬂ@& ggrpféqg)curable

CO@QOS'%%@&?H@EW&%G éBF m@m % having1be sRVESEwh - 2, 45(b-2)
b otk ?W%ag ey .ag}.n RIS 3 5% @t.*igfﬁ?hof
e P Sl s@é% oy @%Ho%%m% 5the

photocur%ig%f'ﬂ ¥ls |(5’rlr°§(5' E?roduct and (b -4) astep of separatlng the mold 10, or
the substrate A H!Pﬂ?é')‘nél&ompﬁHﬂgtﬁ%%?éoep?GMXEthémeéwa SrouRBERNRRE 2Cline

patférn o@lYeidylreiber FrRAOBY YA s Ayitvesidaisdsmphaeyishenpld Beibiqertipte pa):
(c-1) a steis@berirgfidg a substrate 30 and a mold 10 close to or in contact with each other so that the
reverse patteri\i2he doenpolohd @@, amthéypebsagtbe80ssdelasshomiwindrigidre types fead) zestep of
filing the gped enbeswdamativnsubstrate 30 and the mold 10 with the 10photocurable composition 20, as
shown in Fig. Irhe céfrtdhe stemeatdiasbatiog @'ﬁrph% R repRIaSHpOsAbLYIE iRt EYech state
thagthe sHRstaieararshbipsBIRIg L bHs ﬁ‘n‘é%%%" & tRCHRTOBMRREYORE D B Bifd (A)
phomcwﬂ@eﬁ 9&588%‘?@ té’<§8 BM?%V fh&BRo menﬁ%’t@rﬁﬁfﬁé’t&f 'ﬂ%the mo'd
i TSI AR ewe%én?eﬁxg g
material BFaCBR iﬁ)ﬁ I j 54 ound (Rl the &A‘%ﬂ%ﬂ SM e,
glass, quERTAYIASE TS FORRGHRA & dﬁﬁuﬁlﬁﬁ KQIE%?B?' Lolier5eq 'é({ e(@&&ﬂoéé 110R%na),
silicBn mfﬂé@”&lu?ﬁhﬁ%%@rﬁ@%%ﬁﬂﬁﬁmm niobate, may, for example, be mentloned As the
organic HREAZ0R %Mﬁ&R%T@%NT&TrQBr{B&yHC resin, a polycarbonate, a polyester (such as
polyethylene tdrepmihalaps)lympokatitdenidiptay tibpylendoa @xiyeriyldreean agkinpbsimgre
polyphemptetepsiyinermadiay dhiiti ptay,cebiannain, ihotaohptes fea tioenindtiettr, 25 Acribhe chdrsbrate, a
surface-tpeiep Slybssiatatioaytatonpioiedxsithentiprsasienime tatishesiRnonitntioe photocurable
compositpRinbRetsREaItEBMREization initiator, an a-hydroxyketone photopolymerization

initiator, an a-acyloxime ester, benzyl-(o-ethoxycarbonyl)-a-monooxime, acylphosphine

oxide, glyoxyester, 3-ketocoumarin, 2-ethylanthraquinone, camphorquinone,

tetramethylthiuram sulfide, azobisisobutyronitrile, benzoyl peroxide, a dialkyl peroxide or



may, for example, be primer-coating treatment, ozone treatment or plasma etching treatment. As the
primer, a silane coupling agent or silazane may, for example, be mentioned. 30The mold may be a
mold made of a non-light-transmitting material or a mbld made of a light-transmitting material.  As

the non-lightiiapprsisikgpnalietal, arstieothwaienpinkeds crorRhSitainiesad sk pdabiumg, C or mica
may, for §6§ﬂ§ﬁﬁér§ﬁ1 BREBSIRSlyMe thatisniriaaenidine iR o sukm@asstian initiator, an
po'yd'me&“é(}ﬁ'i OHIO PO RIEF DRI RRITP RS b%ﬁ?&ﬁﬁé%ﬁl@'b%%ﬁ%‘i&}ﬂ?éﬂ&%ﬁéﬁ

transparerxp for example be mentioned. At least one of the substrate and the mold
oramg

is made aI W 'F hangrrpéts gag érl]gl)g/lg ofdlgrptmr} V{Og %W?Vﬁé%gth with WhICh the
photopol merlzaglon TiANar |s rdattve Y Mereadan as areverse pagtern gl sur%c\é The
reverse patt rerse 40pattern correspondlng to the fine pattern on the surface of the molded

product. The rER&QPRaREAS ne irRsiHlkel AnbifehlosnassRPheneRg. éﬁﬂQ@é%eﬁ?Qy Gor&ample,
be long chrR/eNSMEX 3¢S BRNBehYHaxasetrehsbRNG: BrétAiBISHNYtE on the surface.

The concd\erylaagidoheranty|e; dwinerCgiophes ente Rdiligunaminaatatepbimends @isid or holes
dotted on the AsftebenZdie ghajopolytne rizatiex ivikastor, tiedodewiry domexamidemiay lecar,
curved onfegniorid@ convex lines or grooves may be a plurality of stripes extending in parallel with one
anor:helr 16 g%ﬁ@grg@mﬁtl@%ﬁm%@ﬁmy@ﬁ@m@édmﬁ @ﬂ-ga]cagg?z |B@Q@’$(g@@r@gﬁendiclular
to the longHugli REISbIGY etRELXARRIR R [RBABIYIYh SRR YNV 0P -PREMrolar
The Sha%ezﬁ |%9ﬁ%‘{ QRS RMAY 4 [ F BN IR A B '§'H1e‘iﬂ HGYHIRLRESM,

hexgi.g B‘laﬂ% }ﬂg ﬁ c (I:Jmn ‘triahgular pyramid, quadrangular pyramid, hexagonal pyramid,
circular cone, emls rica

olyhe The wi th of convex lines or rooves |s rably from
50 nm to 500 trrho?e @éfeﬁé‘%fﬁ? %p%y{‘g 5@;5%111 '8n B%rr th f%ﬁe\'gvbl ge V i’&mes
means the’l HQﬂ‘:‘l e bottom in the cross section in a direction erpendlcular to the 10Iong|tud|nal
direction. The wiB&N&YtedifoRidaming:d t%%@?ﬂ%ﬂﬂ’@@ﬁﬂ@r el GuBebwidtin a
dlrectlon(ﬁé@ﬁ@ﬂ@@)ﬁﬂ%ﬂ@tﬁﬁ@ﬂmm@ﬂf% -onergécywidth of the protrusions or holes is
pre8rably fronAs8henhenBophemeneopd pherehumigrizationdnitiator 3t deklowving eeageo Tmesvidt of the
protrusiobs meatierted.length of the bottom in the cross section in a direction perpendicular to the
longitudinal 15Bkreciisiteniomecazm ndie teciehotoi sidtHgldlengaitdenzotiterwisthyleauhe i@yl
maximurpéapetitat4hshepliiirtdirenoh i gpiesxgiensophendde) of the holes means the length of
the uppeppiiEPIR GI9SS RTINS Hisetiop pissRsREicylar to the longitudinal direction when the
opeping j5& lﬂﬂﬂﬂ aHﬁr% é Eﬁ)ﬁ@ﬁ@ﬂé thgmaximum length at the openings of the holes. 20The
helghtofthec vexe 5 re preferably fr 0 pm, on
average. g‘gﬁfé éﬂgf%?e %’ cgéé%% Rﬁerab IfD(itrom 5 r%m%t%g%é bprsngémgo[:dg prefq r\é{%l?/%rom 70
am to 308, Regva% o) H SRSt

reverse patt |s d nse, the dlst ce between the
adjacent 25 co

W
25PI9 ?é\fH}ﬁB F&%‘@B%m ?nphﬂ;P@ I ‘?ably from 70 nm
to 300 pr‘ﬁo%‘fﬁ’%@ S ff%dlé?dﬂl eﬂﬁﬁ/éeﬁfi‘ﬁ @&]B[c@ﬁ%éﬁ?e%m%%ﬁ’s 'l'P\éh&§P$ﬁl:e f8m the
terrdinal Bt GtAEBettaMpPH drkdhe covppsaedRvelhapepaiild @ldBef the bottom in the
cross se@iiwiagialyeetizaiion dutiator (MeatidtthecBussinaied swfadtaoéfE ton¥éves theaentast
distance dfdhetpbatrpohahedgeativintlitigipe{3PsEdd laabeicrmaseciion pbasivlecavedsiltheldtirting
edge of theurrEpRidadn wikhcursasgiipowf sheopaiativn cbsepveeatinghe Wilnemitie dionessiasi of a

convex isHy efespdho r@%ﬂﬂhﬁhﬁ@fhpm)ﬂpéﬁ RIGEerED M A4, 7 thiin doc3ARBaRsHCAUATTY
preéerablurfrram %’i 'ESIWW@H%%H%HﬁIbeF"(@?)%ﬁH‘&ﬁm IRURETRRBIRBAIBENG the
width, legg éke'ghh oy ?a‘ﬁ%ﬂ"&?‘the Bl k é‘é’ur%& Gt Apederably from

50 nm to %% re preferably from 70 n to 300 partlc y prefera y from 70 nm to 150
pm. The S mum d|menS|on among the width, length and depth of the
concave@%@? B Wﬁm Eﬁ lacin ‘%H hotocurable com osition mp?/ for example,
be an ink Jettmlj df*%t%%t%i‘r‘n@f% A Bift 996%%&%‘6‘&”%&% IR RRE8acEE5ting

mefiod, BBiIPLESRPASEhod, a die coating method, a Langmuir-Blodgett method or a vacuum vapor

deposition met%élhﬂ@'ﬂﬁé'fmi@ﬂ)éurﬁ?ﬁéaeé@o@ﬁwmwd@é@%@ﬁw&e@mﬂ@ﬁmﬁ@&"ﬂhe
substratebfromal pdet 60 thrassitade piedesredbemdte. fRDHEPated puUTtas ianridiningrestupsrigauge
pressuregaentiret iearh pié$sidg thasatdd iagaorst réfbeqrhotdhe dhieromteabsitidadts ptefangbly more
than 0 anganet-sailghan ifid\Br bR [ereketebablipftoso 0Bl eHe MBapbhe tsfrtmeerature at the
timgsf peRsaREibIRY S thadaasb Siepe esmiabinriearaRasiie tisteeiermy v fip fiied PPsdusere
preferably from 1@ {0,695ated SER&aht (Eg Tdpreteran, fan RIARARL MsorrRiReHsastartpasition may,
f:f example e BSOS REHbRrh: 2he. ?HSHBF&HQ%%r%Péﬁe%OQdH%Ib‘ﬂP8Pa%‘H|cﬁ‘ﬂé“”9 method,

fluorinated surfactant. From the viewpoint of the compatibility of the photocurable



casting method, a dip coating method, a die coating method, a Langmuir-Blodgett method or a vacuum
vapor deposition method. 10The photocurable composition may be placed over the entire surface of
the reverse pattern of the mold, or on a part of the ré2erse pattern, and it is preferably placed over the

entire sugaemositishravergenitisensibilitFotih clifednsessing, Rresabreoitis IR ArRgsdre) at the time
of pressigghetaHPri'aisré pAGRIRstthe photocurable composition is preferably more than 0 and not

more than 10 M%aam&z AGIRRANI QR AtMRe Qe'% E*b%me%%w QPEB%IIE‘%QHFESES'”Q
the sub rr]8 BHBF gec%o%;?&s pg 8F§Q|¥ Qm & Céarpore preferably from
10t 60 e( q 0strélte rﬁ"”d qqold with the
photocur bIe C mCI xamg esf 0 uor| i}ée composition
into the SH24SBY p’ﬁg‘érr%jri?é/ ﬁf'fg e ﬁaﬂlg%;vﬁ the

photocur Eﬂ@%ﬂ%%sméﬂli' HHf@%BMW@Wl@Ud—'%‘B‘?Q pﬁ@ﬂeME GABR P08, 25STEPS
(a-3), (b-iagenaens): manyaeHEeB@Yd? frhdiation with light may, for example, be a method wherein
using a mold nfAgecatianigHtuesinaisiciay fastaritis Iyrfesaipy e timsthirmnuaisidesalt asag a
substrateoigitieood al kighathengiistacg ratartamieghy israppl e d ireal tioé s plodyfhtersialky Bodanavelength
of the lightid prafeéeably from 200 to 500 nm. At the time of irradiation 30with light, the photocurable
composition mgydisfizentachNaacoeiftationieiigrinatdd sugamentiveh RidButioe o-irpadiation with
light is prefgeRibi e iR ARG BIEATEiasahlY, PB4 EOCL BTEPRGRA FO-43and (c-4): The
tempera rs@ﬁ%&mﬁ&se&r@w%@m%&réma%@@s@m A% fig the cured

prog] & j) )preferably from 10 to 60C. In a case Where the substrate
and r{1 %% ﬁ?h ?ro ct a mol ed roduct 4 aV| e pattern 44 on
its surface |so§ e, (\)/v or é (ggépg%ize?y 3 pc,[urgoa i u%?X LhOI’O 5?: on which a
reverse patter écrﬁéﬂf‘?g ﬁﬁ H} ARG HPERPISd RIHEr %n %évl
separateﬁrﬁgﬁ{‘ﬂ{@eoﬂ@ﬂflfﬁaw?dawm RiRM. &M |8ﬁ1||98tej-%% Ué"fﬁfe r% 44 on its

surface i§iGStaNABR, WAKHASHBHIRS mt%gﬁa?t@' 3onaiterihrneLME Grddife FnaQing a surface on
whizh thétrederssmsattoanofabiiiedibydii@nsferred, as shown in Fig. 4. As the molded product
having a fine phitte mooiitscsilurtaoe téwk Sulaoiagtasticteteddbiy ey el yfleotmaikdamir@piddiecteraents: A
microlenp@liytyo@algtiaikyave gitide, addaptical switching element (such as a grid polarizing element
or a wavelengibpelaif) axaifpnsd apRenids GRdTRIriANRE0Fssnaitirtilagseleme 'S, iBhotonic
crystal, %aéénmrﬂﬁﬁﬂ%ﬁ%@ SATEMR éﬁf@hﬁﬁﬂﬂ@'@”l@@e}“%ﬁ@ﬁ‘@@@@t etc. Chips: A
bioghip, ?tr%ﬂ!@rﬁ%%%§rmﬁé‘&%rt&6% RSB SR %ﬂ@nﬁ’c&'@&r%@ ' 8RRk Paters: Recording

media, aE:SBL%H%%ferHSh fraciuied gi ‘in? §Fn %%‘S ”éRRﬂSHtKW%'St which will be
used forl |ces 5? an0|m .?d'epllca mold for
qa Fliges

e preparation of se
nickel el é) %ﬂ?\ P%E‘HS asubstrate by

etching tﬁeag%ﬁﬁ?e Ugfﬁ‘ e HEF?: BS%e above

fi
process fBPBl‘E@E@F@ %@H@@WQM hAVitRA @r’ilg @'ﬁ':cﬁﬁ EO%?fé@@dﬁf@iﬂﬁng to the present
invéAtionN&iRktagiergrdyddrable composition of the present invention whereby a cured product

provided with Astiihedlvokastedopdastamid e drityilis may be osedralans usetiva & padrsble to
produce tyflesibieynedesbdrivdeotdvatigpon its surface a fine pattern having a reverse pattern of the
mold preciselyTranséertest dSieMRt&Sd suNastatite Byésenefevebiicnonilibe esSeriess) further
detail withérpéepparadaIirramPies, tbuf fhslkevld e dseatorobthad e pstapat dovapdiondgR), no
MeaLns r%ﬁH'EEﬁHﬁBL?M?'(' X%@@%&Qﬁ?@ lapd 6%{%66]9@&@5&&9(9%?&5&‘%’5‘%& gfghe present
inventiony anh af%@Wﬂ%%ﬁéﬁ%ﬁm%dM i%:hﬁ@d’é{ 14 at 1486 Mass

Cyetom (g i ct%% 8%?%’}% EERAITS R iRl
Pre narcHIGR mﬂa é??} ool @?ﬁSﬁ%%‘ér

olve
?gﬁ hotocurable
composﬁBmR/%' ??Q BERUARFE 9 %?a?@@%ﬁﬂ% @red Rigd %?egéﬂr%%ercury
lanf® (a IR}RRIES§R&Ihaving main wavelengths of 254 nm, 315 nm and 365 nm at from 1.5 to 2.0 kHz)
under a fi#@YERQNE bhbre to obtain a cured product.

The photocurable composition of the present invention may contain a compound
(F) having at least two (meth)acryloyloxy groups, other than the compound (A) and the
compound (B), to improve the sensitivity of the cured product. The number of the
45  (meth)acryloyloxy groups in the compound (F) is preferably from 2 to 10, particularly
preferably from 2 to 6.
The compound (F) is preferably a (meth)acrylate of a diol such as glycol, a
(meth)acrylate of a triol such as glycerol or trimethylol, or a (meth)acrylate of a tetraol



Such cured products were laminated so that air would not enter to obtain a laminate having a
thickness of at least 6 mm. The hardness was measured by 35 pressing a hardness meter (WR-104A
manufactured by Nishi Tokyo Seimitsu K.K., prescritéd in JIS K-6301) against the surface of the

laminate sMéhesstpertaetpgararas Sioch 20ctniSouhe lagjnasataiasd wiarmh tatbave a moderate
flexibility. (SEB@I]’MI&'&,}@'@W('S)UWW@hgw"p@m@@,lﬂgmp@gl%m@atamed as follows.

40The photocyTgh ! Bl e %fsaewa%@tglzma hantegenod
e o i) R e
cured. Wag odws hidsndat ﬁsﬁfg a&%ﬁé’ o hecelipi xa?ﬁs%f om was

completeH(RGEIaGH J riaiediclirme % 5@&1’??@8@@5%4 rB88AEEYPhbsence of an
absorptld?fQﬂ%B(MEﬂ?o% caetolehy&ier A1 eaprRAiR) (el isylatay [RYed % be good when it
was at mdisiatingpregemte dimatbEosiate, 1,9 hengdsediydiimsit) eﬁm@iﬂndtd&ﬁhiﬂ@r@ﬂﬁﬂosition
wad ineadigneett)acsiteden nisopemdyt g(ids!24(meth)dacylate) bgdreKlyEAIMGY Qrapoxyate.) already
correctediifmathtactdeddiqylict RHAi(BI1) acRdat100) sl%20RR d Ll roRas difrab (h) axry B2 00 5
(28,854 miipeop Aeregly (o QINFRE AINGILE) triethiR e iRcR AR éenasa) slethe eHEARIBRMPOSition
after CU”QQM%’(‘P}%‘@H&QW&@O'{H ylen-é@y&‘)@ %Eﬁ@ﬁt@c&ﬂﬁﬂﬁﬁ%ﬂwa?é”@%%i r3LS
seconds éﬁg 89@)&9% é)épyc'g g@g main Wavelengths of

254 m, d t to the
cured pr uct q]%e ontac an 4%3'12 <) %[gi)p?m%%& &Fo?ﬁ)%e% H& Xgﬁ% ??%ggrh del,
manurac IEEY %ovygvn e }f}fg Yo g%yy% il ealce of
the cured{$89 %5'88}8 Wﬂﬁﬁ%e 2eiale, 8 %‘/8)%9?88 ﬂ)r tﬁérelease
property St elinddisionare \oERRPEBRRIMN té'lﬁ'@]ﬁt%ré(ﬂ%%s%@t%@’vér@%e property was
judged tslEgvacrdampounsiqany @sitpbimetixiciprepareneihexitataHaeidietbethe above
forrpula @imptoaaatifacperiaeny et ivi (isibeagr i@ asnessythiitohtpira{oretu)aciylstht: 471).
Compouperfteztyttuitch 2t yidetsifnelit) dtaylaten shtarertindotpodeearartateafivte th oY latenufactured
by Shin-Nekeonyiatéhpencad ythritdbtelcfabtiyie NddEN)apentaéigpthptmind kB lrhith)acrylate, etc.
3,3,4,4,5,5,6,6/6 tb&Snipisiacairprenetygeiaieneb(imandiasie!red thoAJdHebYe types may be
CH2= CI—[%Q&)QI@%%@{&@GF(BH) (COMPOUND (C)) Compound (Cl): 2-Methyl-2-adamantyl

acrylate (manufagtired pB %'ﬁc? ) dhe %%Bawé%%)%& BMH‘?Q%WR&'P&%

(manufa %&ymbé (Bél’ 8 (99 EA'E Ié\gl E; Ié(%%llzation
U d

'{%'Eiték(m%ﬁa% i /E@ G rapatm @T %emheréatg can

manufac{ﬂlrt@)t(ﬂ %ﬁ’ &y elﬁt?nt en C@Tﬁéﬁﬁ @)b

CompoulidiFTy éﬁ’e’@ﬂ%I@%E?)ﬁﬁ?@*{?‘r%ﬁﬂ?&%ﬁﬂ%ﬂ%?%ﬂ% CAMRRURSEYED., Ltd.).

cOﬁCpouﬁaqmthﬁmwmkﬁdmcﬁﬁmtwubtm@ﬂ@r@mﬁ Kkt G rBCSRBiei daloppegs)the viscosity

of the photocurable composition at a low level.
(ADDITIVES (G))
The photocurable composition may contain other additives (G) other than the
compounds (A) to (C), the photopolymerization initiator (D), the fluorinated surfactant
35 (E) and the compound (F).
The additives (G) may, for example, be a photosensitizer, a resin, metal oxide fine
particles, a carbon compound, metal fine particles and other organic compounds.
The photosensitizer may, for example, be n-butylamine, di-n-butylamine, tri-n-
butylphosphine, allylthiourea, s-benzyl isothiuronium-p-toluene sulfinate, or an amine
40 compound such as triethylamine, diethylaminoethyl methacrylate, triethylene tetramine
or 4,4’-bis(dialkylamino)benzophenone.
The resin may, for example, be a fluorinated polymer, a polystyrene, a
polythiophene, a polyester oligomer, a polycarbonate or a poly(meth)acrylate.
The metal oxide fine particles may, for example, be titania, silica-coated titania,
45  zirconia, zinc oxide, silica, alumina or iron oxide.
The carbon compound may, for example, be carbon nanotube, fullerene, diamond
or DLC (diamond-like carbon).
The metal fine particles may, for example, be copper or platinum.



5 (ADDITIVE (G))  Additive (G1): An amorphous polyester resin (manufactured by Toyobo Co., Ltd.,
tradename: VYLON 220). (OTHER URETHANE ACRYLATE COMPOUNDS) Compound (X):
U-412A (viscosity: 20 Pa.s, mass average moleculaf4veight: to 4,700) manufactured by

Shin-Nakamur@RbesrgahcGokifoundsampe iederBimp R, 328 bdrisaamtsndtntiasl-BlessoavRirae
molecul%(yygrqmnl 000) manufactured by Shin-Nakamura Chemical Co., Ltd. = The photocurable
fgsrgggﬁglons Wﬂ@etetgmﬁemdofm%%%aéé ded P%‘ﬁ%%@gﬁﬂl?& E@E 0{ SRRPAIIAT fewneof .
e %@@;@%ﬁ SEn SR e
respecti H%Toto ur SEion ns Ire s (/vr\f m? %7 %I‘E’ talnerr(enner
volume: 9 i v AR ﬁﬁg e,

compourt{@ f Md‘b"@ﬂ i the ﬁﬂ&#ﬁ’%{éﬁp HSEiBHFK‘EIPm%PQ ﬁdﬁé’é’sé @trsai@@ of the
photopolpﬁf@ﬁgﬁﬂ'@ﬁ)%t efqeiralacamRestHaReto, followed by filtration by a filter made of
polytetrafluoroétiylehetgeerablereavefesitanobih e Prasest M12aitipashigaci ped rieayakable
compositioexBiki Methia 2 €lbaseapria exdntantef €xibiity atithe: ame)tidé @ndos uffecmmtipound (A1),
1.00 g ofAbearapiyitds B 3iiel taabilyeobtaimnaund|fed proddcidavihtherflitosoatacesafiastant (El)
were addeternchiieng & 26 \@ fidhrpeeiarelymstiatensfigaideiaastmordnwiagaiewed by
filtration Ry & dieemade of PTFE of 0.2 pm, to obtain a photocurable composition. 30 EXAMPLE 3

TO a V'a'@@%@@s@ﬁ%f#@% GG WO DETNSHOBReHN AN F AEOPLFIERNNS

35) ound (CI) and 0.004 g of the fluorinated surfactant (El) were added and then,
g of the%g en ation i |t|ator (Dl | mnaed thereto fo owed tlt) flltratl fllter made
of PTFE of 0. 2 %’?& °£ %% 0%8& (i%ﬂ:‘;ﬁ i Mgﬂ% PP %fr °”.5 Sofitaer (inner
volume: @‘?ﬁ? E[‘Qf F HETH % 'P;Qlfffaﬁf B‘@uﬁtdg?éf g of the compound
(Cl) and 0.04 ¢ uaﬁemef.ﬂ?ﬁ@w%m@mt@yw@i@ a‘ad@d’sélﬁd‘tﬁfeﬁ‘%%@%f% fhgention in
photopolgaidAshuih iaifRYSFI® PRtelsuBeRiaha e bty rvation Ptiemef aridding PTFE
of B2 prnpatesbtamsaishstviaseble composition. EXAMPLE 5 To a vial container (inner volume: 6
mL), 0.74 g of (Rpacestapminiaddialindliie ghrafttee e ocomp OBty Wil kipbt ihesutompaiaie (GHtand
0.02 g oftHeeghmtoatadid Taunipositiv {Ed) iwemn eddediratitbtbarfadel 6fgred thelghiepedy/therization
initiator (Qﬂét@/@;ﬁ-gﬁjp@ddﬁﬁf@m,dﬁlmwgmbﬁ tliradoprefiltgignade of PTFE of 0.2 pm, to obtain a
photocurable .hé @18%o|dT%Vtﬁqunwo@mw%ﬂaﬁ £ ibiyy50 g of the

é? &84 g of the compound (Cl) and 0 02 g of the
quonnated sur (D1) was
mixed thereto %I% fY%‘% S:{l‘tl Hg%”&fvﬂ]egl ﬁnpo egsfe%;fé QS%} éﬁ%% %E‘t{gc% rab%
comp05| %?AHF& ToRAA %%‘E'aPrFSP‘dﬁ‘n FUORIA ”8 R &“é&f‘d SEiL &?nﬁ&&&ﬁ 111
1.20g oftfife &G@H} 0.80¢g of the compound (CI) and 0.004 g of the fluorinated surfactant
(ED were a%@&? ﬁd@?ren 0.20 g of the photopolymerization initiator (D1) towas mixed thereto,
foll§¥ved by fntr‘h@moo?a&mpﬂaa@ Fevdng steps, (@& bblaitPefphotocurable composition.
EXAMPLE 8 (a7l a sigipcohpiandngithe photosiegrablmcpmesitai & oompsodiadeaf B), 0.88 g of the
compoursilifBirdje BA0ap chtnercamfrigurid (Cl) and 0.02 g of the fluorinated 15surfactant (EI) were
Lol b e et v
iltration kyear&liersa e 12-6fQ L) EoA RO WRHT RBtBEA oa
wabgontggglhgmprnvp m|e 6 mL), 1.56 g of the compound (A11), (gp 80 g of 20the compound (Bll)

éfﬁgegporf the c Iffwgo(?a o) tﬂfetgﬂolllo nagrd criBcan %Eéb%fﬁ thneOO‘f‘Z g
PTFE of%t%%am to %ﬁlnﬁhaqﬁﬁ‘{téc%a élc;% %W%?& |o§) I}%@i}% L, %Bésaﬁlg Eé % éSFéT}ﬁg

Fofdcurable comp rm a cure
(a-4) a step of separating the mold 10, or the substrate 30 and the mold 10, from
40 the cured product to obtain a molded product having a fine pattern on its surface.
PROCESS (b):
A process comprising the following steps (b-1) to (b-4):
(b-1) a step of placing the photocurable composition 20 on a surface of the mold
10, having the reverse pattern 12, as shown in Fig. 2,
45 (b-2) a step of pressing a substrate 30 against the photocurable composition 20
on the surface of the mold 10, as shown in Fig. 2,
(b-3) a step of irradiating the photocurable composition 20 with light in such a
state that the substrate 30 is pressed against the photocurable composition 20, to cure



25To a vial container (inner volume: 6 mL), 1.16 g of the compound (A11), 0.80 g of the compound
(B11), 1.70 g of the compound (Cl) and 0.18 g of the fluorinated surfactant (El) were added, and then,
0.16 g of the photopolymerization initiator (D1) was mixed thereto, followed by filtration by a filter made
of PTFE m&p&mmmmtmmjﬂ@ fsReSitiest REXAMMKE 11 To a vial container
(inner volume: § $ &% &F S AMpRALNAJRILI, B8R & fldbaaenpoay tilhoid 40 genihe
compoundGg éH“HrB&ACBthcFB?afH‘Qrfﬂé?&@éHF%@PhQ@M’@ﬁr?@BSﬁeﬁ?Sﬁht%”s@rﬂa%& of the

photopolrgﬁ 8@%%‘ tiator (D1) was mixed thereto, followed by filtration by a filter made of PTFE of
0.2 pm, to obtgin a_35photocurable Cﬁsg%ltlon EXAMPL To a vial container (inner volume: 6

mL).>1.39 g of éﬁ r&Mbo CO'EQAT i 3 Sterﬁs & & 50 of the com nd cl), 0.02
g of the fluorin&fely §u’1°‘ c% %u"ﬁ 9\/%?8 AGEY &RH 17 g of
the 40phBRSPORIRRI SR Wﬁa&’dfe(f@?c)%g@rr'?n&@d’fﬁ@?e’f@oﬁll écPB;}'?ﬁ’[r%ifbﬁr%ea?’ﬂté'rdﬁraﬁ)% of
PTFE of $h2Wmind ibtdin a photocurable composition. EXAMPLE 13 To a vial container (inner
volume: 6 mL){GDagtgref Hbngthamepacelpetwrey diertubstraieurdiapd the1nsdd) Bl wighcthv@pound
(CI)00.0phabthedghlerawtg sitidacz@nsss(Evand Big01g of the compound (F2) were added, and
then, 0.19 g of(th8)hstepalyineritatioy thiiptastdolyasis comxgd sittye @0 fadlbwigth iy fdtretiensiytea filter
made of AR theTsbizspiateG @biaintRephaioctnadie cRXPEsiHPTh EadPWihL4adRh othd© @ Gate
Conta'”e{r{g‘ﬁﬁbﬁHHFﬁBl@dﬁh‘) dsifbe obtierepmpaeliid dirduk0480f the compound (B11), 1.65 g
of the Compouwﬂ 509§>é DR AR LRI TACHE D AR B 6 Qﬁ%&%mew ffh) were
added, gjr 8 gg Ei p}@@'&%@ %D&}.Wé?‘@é% dnfeQudajaed by

iltrati on m IoN.

RQ & con LE 1

To a vial i i I, R b SRS R 96 BRI ARG
(B11), 1. 3%%? lﬂﬂj '@ nﬂf %fq e fluarinated surfactant (El), 0.22 g of the compound
(F1) and 0.13 @%F'fﬁé%r@ﬁv@ (@ﬁ‘)e\%keaaﬂﬂ%%ﬂ yraiensHasse Weﬁ%ﬂiﬁéspﬁomﬁ%lwﬁéﬁ%ﬁﬁm initiator
(D1) wasPHiREINe RIEK SO RRRPEY) flﬁrﬁlﬁiﬁ&ﬁ)(tﬁjﬁlﬁéﬂﬁ‘faaé U sTlicopRitrigekimpum
phd@curaibrislesrn pissitomisbatelPray.ifer exapaleiabemenitienédner volume: 6 mL), 0.32 g of the
compound (A1A3, th®0orgahihenateniphanf@drEsin24 gildahe cesmpamddl)caresid, 12 g of the
fluorinatgsbliosubiastast fpblyesterddadh arrdpbigeiity@hg wiraphthatienlvmpeliaiide, aitiator (D1) was
mixed theeyerépiguesl Bypdiyationdneadiksicnadsinf & polysiéhyions Lupamiy a pefecurable
compositiRilSrefVITE f&F damhpial sRtaEIRRET volume: 6 mL) 2 20 g of the compound (A11),
0.69,0 of 011 EQHE’QHBQt@’t%l)a L0900 08 S0 AsUR ACHAN 00 AL e fuyipated surfactant
ENverey %Sﬁ&ﬁ'ﬂdtrﬁ egd W.t%@'m%?gme?ﬁ@%%?@ mgm&g i Ve R FIRIR

mgnt

EQX‘EXS[ H Q%??e r%%@r %E N R °”“ 3R 2”5'1'3”9 of the

compourlEEETEN 8@% FtREMEM BCiP4R 6@ b0 ﬂaaﬂﬁa{{@}"s{%féﬁ ere added,

and then”‘l?ﬂ % the photopolymerization initiator (D1) was mixed thereto, followed by filtration by a
filte¥dmade of ATEENSHO. Mawmdeccomelth A ©ica e Ebassiavting maiavipl or agnoldrmadgal
containep{iadighidtansmating ynateoiaj.of the compound (A11), 1.60 g of the compound (B11), 1.20 g
of the compouAd () oot tgaoisting tthgp imetexibs Lafaiticon (#feveneckddedpaed ttam€ss6 g of the
photopolgteerjzatinuin|t&iordbh)csias a9)Xed éxaraise Hosveratiphese sepanatioghtowkrdadtingnd it
was not peseiRla, ig 3hebiginss LAFINAABRgRIIoRa X AMBEIR 3Blyoldtna ¥igbRRIABAELENRET
volgme: %cﬂge)t @ﬁ&t%F SRRFRMBACENG ey érgﬁtQIQf)FBF‘eQWHQVnl‘?ar(%%é?nﬂléloo% ﬂﬁélﬁg&%@pound
(Cl) and %‘PiéQEth’r?é'BﬁﬂQ §H6§ﬁ?@té é&}%ﬁé@d@%%g npa?@rlgl%% transmlts at

n

o ot Eo AL e el gg'g”éﬁﬁ S A e L ST

was not pOSS{b|e fo obtain a uni rm compo
6 mL), 0. 45G"¢Fthe c mpound Al Wg of the compound r&_Bllf 3.20 g of the compound (CI) and
0.04 g of the fluBﬁr{H g h3s @ ‘fﬁ PetLtR §UHAGher 8 Qvfbﬁ%ﬁéﬁﬁmdﬁﬁﬁﬁ‘(ﬁﬁﬁtuon

initi4for (PAYSIASAIRSAREIBEDIAS Wﬁﬁfﬁt%tbﬁ §W?ﬁ§?%fd®%m¢@cﬁr9@ﬁffn to obtain a
photocurable coigp@ygee Exupas fine convexes and/or concaves.
The convexes may, for example, be long convex lines extending on the surface of

the mold or protrusions dotted on the surface.
The concaves may, for example, be long grooves extending on the surface of the
45 mold or holes dotted on the surface.
The shape of the convex lines or grooves may, for example, be linear, curved or
bent. The convex lines or grooves may be a plurality of stripes extending in parallel
with one another.



23  To avial container (inner volume: 6 mL), 1.16 g of the compound (A11), 0.80 g of the compound
(B11), 2.00 g of the compound (Cl) and 0.06 g of the fluorinated surfactant (El) were added, and then,
0.02 g of the photopolymerization initiator (D1) was méixed thereto, followed by filtration by a filter made

of PTFE of 5.0Tp8,d@ebledtiobahskRps vltheasvnositinhe £ 8 MEd et a dircatidal container (inner

I t f d
et e

photopO'vme“ aBet b s igerd ShBRESR SABRERHGP dpglppiace, and i
was not poss b aln aun Orm CO Sltl %X}_?g%% % | aln |nher VOlume
6 me cl ﬂular Pnl m \‘a Wé)q Pthé/ n rlc 08 Qﬁ %ﬁ% nd (CI)
wore ad&é@%gﬁa ?ﬂﬁﬁ g eﬂgf?é?eﬁ) Ailowed

by filtration by E%M’Hé&é%ﬁ'ﬁf?#éftﬁ%% Fﬁ%?éb?aﬁ’ﬁ Bbﬂé[ﬂﬁb é@BriJ'“EXﬂWi@LE 25
To a vialRiGheaatdY fiigner’Ponimte 8dAILM @B dverage corh uﬁéttmfﬂmgmwf line<BRPHENd
(B11), 1.8edastatheatdhtpbatianal) thelaass gesting fluariiegetioroserfandinu(entadie added, and
themg 0. 1®ngitiitie griteptidyme rMrainndimtatthe Qi) avas meadstheed endidowbthe, ypmesesgbparation
took pladgeatrdsisveastimi roasiiediiopbbaim andiidfolzm tootg dsitgitudmeAMRIdEGH To a vial container
(inner volume: thelwidiha thef trsttwiopeusitholesOSgrafetdbs, 2o B awunto(BAd ik AR aref the
compouryidfehand ot 2ok eoon e S suNeRIY. (ED N e thapdhasidhd fneshdhfe
phompo'b@ﬁ ﬂ%%?‘%”ﬂi&ﬁl’:% G'R%MVF}&)EE%HB?{ % fﬂ%l‘é’&%‘i‘] it %ﬁﬂ?&h@f ?of%f BI5Ie.afHRl FE of

i?ri |at t rooégg a}ﬁlgrgqpybl?r%gﬁgﬁéurg%vgr iﬁ §ourc havm %QRglt\I/%rl]eergfhs of
254 nm, %5‘3 %8&1 [ln§'tj %—I ?ODE%E ﬁ%néur h[é’&'u h??H cureﬁ roduct
became F[]P&IBS e "f%"&rvf’é dHt R ARMEPCHRINE: %%‘PL‘BG?L 185 PRPERAGHHBIENd (v),

0.88 g ofthsleaaiysing %ﬁﬂ%%ﬂﬁ&iﬁ@t@?ﬂé?ﬁﬂe%@&“ﬁméﬁidBﬁﬁﬁ%H‘%urfactant
35(El) weR@4auEs, |9ﬁ9tﬂ1@ht WQWMHWMWenzann initiator (D1) was mixed thereto,
folléwed by filtFat'@mjghi filtdhencervexPT rEpEE e rapin freno binra ishtfdcurabeaterppelsitrivly
HoweverramefOthengba00uuahlec@verasgjgon was irradiated with light from a high pressure mercury
lamp (a light sqineeldptfing thaisormaeekes s efePadnfrod 150mmancb865nm bl prdferabx.0 kHz)
to obtainfrogh Y AREPdootuthe s REgEUCt became turbid. EXAMPLE 28 To a vial container (inner

volume: 6 m'—)lrilaﬂ'pé}&i Wﬁe@@%%\%@é&t@’e&@ 9 GB%C%RRE%&Q'M\;P&E pdnsypseaReund

(EDand Ly tfg&%ﬂe o Péfmlwmw initiator
(01) was, A ] @ggtf&%#af %fé g}? oLl pLle % Bﬁas"ih%
photocur e com con £l nner v é‘

pentaery t%I‘l\‘gt g‘;&; %la%%ﬁ c?&?gg\é % RI Stsséﬁg ear'ct 8u|ar
weight: 3% HO%eR ?ﬂ&%ﬁ%\?ﬁa"& ?)a@a%%e& ?Qﬁé%m $l?n ?@Iﬂeuo g

of the coRfS W (t@B %ﬁ@@ﬁ@ﬁ ePEERYETBRARRNS HRieneR (A hereanina eQrS’&fPfe‘ﬁ‘eoUP@%r of the

phd®pol§iderizdferciapRE v Hiassaneay tiadhe sIBNeEBgsigkitupparsile eSS TFE of

0.2 pm, teeshieinoh thiecadjacebteccoosdssition. EXAMPLE 30  To a vial container (inner volume: 6

mL), 1.52 g of poéyetmitenenghmerdimcrybtedunviay is pretferalaly ireighb 0 innd Go( B0 ufac toned by

Aldrich, \isefesitylyl formP7a. Hjrinstead phiheadiculatpgéfetablGbmafoherceontBlipen(BIMhel 40 g of

the compapth I dirardiedheaishadinantaied girassion Brhonyare added. ilangthand hékystof the
35 of the convex.

The minimum dimension of a concave is preferably from 50 nm to 500 ym, more
preferably from 70 nm to 300 um, particularly preferably from 70 nm to 150 ym. The
minimum dimension means the minimum dimension among the width, length and depth
of the concave.

40 STEP (a-1):

The method for placing the photocurable composition may, for example, be an ink
jetting method, a potting method, a spin coating method, a roll coating method, a
casting method, a dip coating method, a die coating method, a Langmuir-Blodgett
method or a vacuum vapor deposition method.

45 The photocurable composition may be placed over the entire surface of the
substrate or on a part of the surface of the substrate.
STEP (a-2):
The pressing pressure (gauge pressure) at the time of pressing the mold against



photopolymerization initiator (D1) was mixed thereto, followed by filtration by a filter made of PTFE of
0.2 pm, to obtain a photocurable composition. TABLE 1 Mass% in 100 mass% of (A)+(B)+(C)+(D)+(E)
Parts by mass per 100 parts by mass of (A)+(B)+(CH(D)+(E) (A) (B) (C) (D) (E) (F) (G) Ex. 1 38.0
22.0 35.@rb pAdoclrablelcohgbdhtion. & pelefabtybnioseth&nl@ &hdld tindddelthafr X 0AR:) 10.0 46.0
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more preferably from 0.1 MPa to 5 MPa. The temperature at the time of pressing the
mold against the photocurable composition is preferably from 0 to 100°C, more
preferably from 10 to 60°C.

STEP (b-1):

The method for placing the photocurable composition may, for example, be an ink
jetting method, a potting method, a spin coating method, a roll coating method, a
casting method, a dip coating method, a die coating method, a Langmuir-Blodgett
method or a vacuum vapor deposition method.

The photocurable composition may be placed over the entire surface of the
reverse pattern of the mold, or on a part of the reverse pattern, and it is preferably
placed over the entire surface of the reverse pattern.

STEP (b-2):

The pressing pressure (gauge pressure) at the time of pressing the substrate
against the photocurable composition is preferably more than 0 and not more than 10
MPa, more preferably from 0.1 MPa to 5 MPa. The temperature at the time of pressing
the substrate against the photocurable composition is preferably from 0 to 100°C, more
preferably from 10 to 60°C.

STEP (c-2):

The method for filing the space between the substrate and the mold with the
photocurable composition may, for example, be a method of aspirating the photocurable
composition into the space by a capillary phenomenon.

The temperature at the time of filling with the photocurable composition is
preferably from 0 to 100°C, more preferably from 10 to 60°C.

STEPS (a-3), (b-3) and (c-3):

The method for irradiation with light may, for example, be a method wherein using
a mold made of a light-transmitting material, light is applied from the mold side, or using
a substrate made of a light-transmitting material, light is applied from the substrate side.
The wavelength of the light is preferably from 200 to 500 nm. At the time of irradiation
with light, the photocurable composition may be heated to accelerate the curing.

The temperature at the time of irradiation with light is preferably from 0 to 100°C,
more preferably from 10 to 60°C.

STEPS (a-4), (b-4) and (c-4):

The temperature at the time of separating the mold, or the substrate and the mold,
from the cured product, is preferably from 0 to 100°C, more preferably from 10 to 60°C.

In a case where the substrate and the mold are separated from the cured product,
a molded product 40 having a fine pattern 44 on its surface is obtainable, which is
composed solely of a cured product 42 having a surface on which a reverse pattern of
the mold is transferred, as shown in Fig. 3.

In a case where only the mold is separated from the cured product, a molded
product 40 (laminate) having a fine pattern 44 on its surface is obtainable, which
comprises the substrate 30 and the cured product 42 having a surface on which the
reverse pattern of the mold is transferred, as shown in Fig. 4.

As the molded product having a fine pattern on its surface, the following articles
may be mentioned.

Optical elements: A microlens array, an optical waveguide, an optical switching
element (such as a grid polarizing element or a wavelength plate) a Fresnel zone plate
element, a binary element, a blaze element, a photonic crystal, etc.
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Antireflection components: An AR (anti reflection) coating component, etc.
Chips: A biochip, a chip for y-TAS (micro-total analysis systems), a microreactor
chip, etc.
Others: Recording media, a display material, a carrier for a catalyst, a filter, a
5 sensor component, a resist which will be used for the preparation of semiconductor
devices, a daughter mold for nanoimprint, a replica mold for nickel electroforming, etc.
When used as a resist, a fine pattern can be formed on a substrate by etching the
substrate by using the molded product having the fine pattern as a mask.
By the above process for producing a molded product having a fine pattern on its

10  surface according to the present invention, since the photocurable composition of the
present invention whereby a cured product provided with both the release property and
the flexibility can be obtained is used, it is possible to produce a flexible molded product
having on its surface a fine pattern having a reverse pattern of the mold precisely
transferred.

15
EXAMPLES

Now, the present invention will be described in further detail with reference to
Examples, but it should be understood that the present invention is by no means
restricted to such Examples.

20 Examples 1 to 15 and 31 are Working Examples of the present invention, and
Examples 16 to 30 are Comparative Examples.

(MOLECULAR WEIGHT)
The mass average molecular weight (based on polystyrene) of the compound (A)
was measured by using a GPC system (HLC-8220 manufactured by TOSOH

25 CORPORATION, THF solvent).

(HARDNESS)

The hardness after curing of the photocurable composition was obtained as
follows.

The photocurable composition was put in a Petri dish, and it was irradiated with

30 light from a high pressure mercury lamp (a light source having main wavelengths of 254
nm, 315 nm and 365 nm at from 1.5 to 2.0 kHz) under a nitrogen atmosphere to obtain
a cured product.

Such cured products were laminated so that air would not enter to obtain a
laminate having a thickness of at least 6 mm. The hardness was measured by

35 pressing a hardness meter (WR-104A manufactured by Nishi Tokyo Seimitsu K.K.,
prescribed in JIS K-6301) against the surface of the laminate. When the hardness was
from 50 to 85, the laminate was judged to have a moderate flexibility.

(SENSITIVITY)
The sensitivity of the photocurable composition was obtained as follows.

40 The photocurable composition was applied on the surface of a substrate by a spin
coating method to form a coating film having a thickness of about 1.5 ym, which was
irradiated with light from a high pressure mercury lamp (a light source having main
wavelengths of 254 nm, 315 nm and 365 nm at from 1.5 to 2.0 kHz), whereby the
integrated quantity of light until the composition was completely cured, was obtained

45 and taken as the sensitivity. Whether or not the photocurable composition was
completely cured, was judged by measuring the IR spectrum to see the presence or
absence of an absorption of a carbon-carbon unsaturated double bond. The sensitivity
was judged to be good when it was at most 1,000 mJ/cm?.
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(VISCOSITY)

The viscosity at 25°C of the photocurable composition was measured by using a
viscometer (TV-20, manufactured by TOKI SANGYO CO., LTD.) already corrected by a
standard liquid JS50 (33.17 mPa's at 25°C), JS2000 (1,218 mPa's at 25°C) or JS5200
(28,854 mPa's at 25°C).

(CONTACT ANGLE)

The contact angle to water of the curable composition after curing was measured
as follows.

The photocurable composition was irradiated for 15 seconds with light from a high
pressure mercury lamp (a light source having main wavelengths of 254 nm, 315 nm and
365 nm at from 1.5 to 2.5 kHz) to obtain a cured product.

With respect to the cured product, the contact angle was measured by using a
contact angle meter (CA-X150 model, manufactured by Kyowa Interface Science Co.,
Ltd.) by dropping 4 L of water on the surface of the cured product in accordance with
JIS R3257.

The contact angle is an index for the release property of the cured product.
When the contact angle was at least 85°, the release property was judged to be good.
(COMPOUND (A))

Compound (A11): diurethane dimethacrylate of the above formula (A11)
(manufactured by Aldrich, viscosity: 1.8 Pa's, mass average molecular weight: 471).

Compound (A21): UA-4200 (viscosity: 2.0 Pa's, mass average molecular weight:
1,300) manufactured by Shin-Nakamura Chemical Co., Ltd.

(COMPOUND (B))

Compound (B11): 3,3,4,4,5,5,6,6,7,7,8,8,8-Tridecafluorooctyl acrylate
(manufactured by Aldrich).

CH2=CHCOOCH2CH(CF2)sF (B11)

(COMPOUND (C))

Compound (C1): 2-Methyl-2-adamantyl acrylate (manufactured by Idemitsu

Kosan Co., Ltd.)

Ao
(€

C

Compound (C2): 2-Ethylhexyl acrylate (manufactured by Aldrich).

o]
\\\)kg/\i\/\ ©2)

(PHOTOPOLYMERIZATION INITIATOR (D))

Photopolymerization initiator (D1): Manufactured by Ciba Geigy Specialty,
tradename: IRGACURE 651.
(FLUORINATED SURFACTANT (E))

Fluorinated surfactant (E1): Non-ionic fluorinated surfactant, manufactured by
AGC Seimi Chemical Co., Ltd., tradename: Surflon S-393.
(COMPOUND (F))
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Compound (F1): Tetraethylene glycol diacrylate (manufactured by Tokyo
Chemical Industry Co., Ltd.).
Compound (F2): Trimethylolpropane triacrylate (Shin-Nakamura Chemical Co.,
Ltd.).
5 (ADDITIVE (G))
Additive (G1): An amorphous polyester resin (manufactured by Toyobo Co., Ltd.,
tradename: VYLON 220).
(OTHER URETHANE ACRYLATE COMPOUNDS)
Compound (X): U-412A (viscosity: 20 Pa's, mass average molecular weight:
10  4,700) manufactured by Shin-Nakamura Chemical Co., Ltd.
Compound (Y): UA-5201 (viscosity: 43 Pa's, mass average molecular weight:
1,000) manufactured by Shin-Nakamura Chemical Co., Ltd.
The photocurable compositions were obtained and evaluated as in the following
examples. The composition of the respective photocurable compositions are shown in
15  Table 1, and the results of the evaluation of the respective photocurable compositions
and the evaluation of the cured products obtained from the respective photocurable
compositions are shown in Table 2.
EXAMPLE 1
To a vial container (inner volume: 6 mL), 1.52 g of the compound (A11), 0.88 g of
20 the compound (B11), 1.40 g of the compound (C1) and 0.04 g of the fluorinated
surfactant (E1) were added, and then, 0.16 g of the photopolymerization initiator (D1)
was mixed thereto, followed by filtration by a filter made of polytetrafluoroethylene
(hereinafter referred to as PTFE) of 0.2 um, to obtain a photocurable composition.
EXAMPLE 2
25 To a vial container (inner volume: 6 mL), 0.60 g of the compound (A11), 1.00 g of
the compound (B11), 2.12 g of the compound (C1) and 0.04 g of the fluorinated
surfactant (E1) were added, and then, 0.24 g of the photopolymerization initiator (D1)
was mixed thereto, followed by filtration by a filter made of PTFE of 0.2 ym, to obtain a
photocurable composition.
30 EXAMPLE 3
To a vial container (inner volume: 6 mL), 1.80 g of the compound (A11), 0.72 g of
the compound (B11), 1.28 g of the compound (C1) and 0.004 g of the fluorinated
surfactant (E1) were added, and then, 0.20 g of the photopolymerization initiator (D1)
was mixed thereto, followed by filtration by a filter made of PTFE of 0.2 ym, to obtain a
35 photocurable composition.
EXAMPLE 4
To a vial container (inner volume: 6 mL), 1.40 g of the compound (A11), 0.40 g of
the compound (B11), 1.84 g of the compound (C1) and 0.04 g of the fluorinated
surfactant (E1) were added, and then, 0.32 g of the photopolymerization initiator (D1)
40  was mixed thereto, followed by filtration by a filter made of PTFE of 0.2 ym, to obtain a
photocurable composition.
EXAMPLE 5
To a vial container (inner volume: 6 mL), 0.74 g of the compound (A11), 1.20 g of
the compound (B11), 1.88 g of the compound (C1) and 0.02 g of the fluorinated
45  surfactant (E1) were added, and then, 0.16 g of the photopolymerization initiator (D1)
was mixed thereto, followed by filtration by a filter made of PTFE of 0.2 ym, to obtain a
photocurable composition.
EXAMPLE 6
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To a vial container (inner volume: 6 mL), 0.50 g of the compound (A11), 0.40 g of
the compound (B11), 2.84 g of the compound (C1) and 0.02 g of the fluorinated
surfactant (E1) were added, and then, 0.24 g of the photopolymerization initiator (D1)
was mixed thereto, followed by filtration by a filter made of PTFE of 0.2 ym, to obtain a
photocurable composition.
EXAMPLE 7

To a vial container (inner volume: 6 mL), 1.80 g of the compound (A11), 1.20 g of
the compound (B11), 0.80 g of the compound (C1) and 0.004 g of the fluorinated
surfactant (E1) were added, and then, 0.20 g of the photopolymerization initiator (D1)
was mixed thereto, followed by filtration by a filter made of PTFE of 0.2 ym, to obtain a
photocurable composition.
EXAMPLE 8

To a vial container (inner volume: 6 mL), 1.80 g of the compound (A11), 0.88 g of
the compound (B11), 1.20 g of the compound (C1) and 0.02 g of the fluorinated
surfactant (E1) were added, and then, 0.10 g of the photopolymerization initiator (D1)
was mixed thereto, followed by filtration by a filter made of PTFE of 0.2 ym, to obtain a
photocurable composition.
EXAMPLE 9

To a vial container (inner volume: 6 mL), 1.56 g of the compound (A11), 0.80 g of
the compound (B11), 1.20 g of the compound (C1) and 0.02 g of the fluorinated
surfactant (E1) were added, and then, 0.42 g of the photopolymerization initiator (D1)
was mixed thereto, followed by filtration by a filter made of PTFE of 0.2 ym, to obtain a
photocurable composition.
EXAMPLE 10

To a vial container (inner volume: 6 mL), 1.16 g of the compound (A11), 0.80 g of
the compound (B11), 1.70 g of the compound (C1) and 0.18 g of the fluorinated
surfactant (E1) were added, and then, 0.16 g of the photopolymerization initiator (D1)
was mixed thereto, followed by filtration by a filter made of PTFE of 0.2 ym, to obtain a
photocurable composition.
EXAMPLE 11

To a vial container (inner volume: 6 mL), 1.52 g of the compound (A11), 0.88 g of
the compound (B11), 1.40 g of the compound (C2) and 0.04 g of the fluorinated
surfactant (E1) were added, and then, 0.16 g of the photopolymerization initiator (D1)
was mixed thereto, followed by filtration by a filter made of PTFE of 0.2 ym, to obtain a
photocurable composition.
EXAMPLE 12

To a vial container (inner volume: 6 mL), 1.39 g of the compound (A11), 0.93 g of
the compound (B11), 1.50 g of the compound (C1), 0.02 g of the fluorinated surfactant
(E1) and 0.21 g of the compound (F1) were added, and then, 0.17 g of the
photopolymerization initiator (D1) was mixed thereto, followed by filtration by a filter
made of PTFE of 0.2 um, to obtain a photocurable composition.
EXAMPLE 13

To a vial container (inner volume: 6 mL), 1.08 g of the compound (A11), 1.04 g of
the compound (B11), 1.65 g of the compound (C1), 0.05 g of the fluorinated surfactant
(E1) and 0.70 g of the compound (F2) were added, and then, 0.19 g of the
photopolymerization initiator (D1) was mixed thereto, followed by filtration by a filter
made of PTFE of 0.2 um, to obtain a photocurable composition.
EXAMPLE 14
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(E1) and 0.70 g of the compound (F1) were added, and then, 0.19 g of the
photopolymerization initiator (D1) was mixed thereto, followed by filtration by a filter
made of PTFE of 0.2 um, to obtain a photocurable composition.
EXAMPLE 15

To a vial container (inner volume: 6 mL), 1.30 g of the compound (A11), 0.96 g of
the compound (B11), 1.54 g of the compound (C1), 0.02 g of the fluorinated surfactant
(E1), 0.22 g of the compound (F1) and 0.13 g of the additive (G1) were added, and then,
0.17 g of the photopolymerization initiator (D1) was mixed thereto, followed by filtration
by a filter made of PTFE of 0.2 ym, to obtain a photocurable composition.
EXAMPLE 16

To a vial container (inner volume: 6 mL), 0.32 g of the compound (A11), 1.00 g of
the compound (B11), 2.24 g of the compound (C1) and 0.12 g of the fluorinated
surfactant (E1) were added, and then, 0.32 g of the photopolymerization initiator (D1)
was mixed thereto, followed by filtration by a filter made of PTFE of 0.2 ym, to obtain a
photocurable composition.
EXAMPLE 17

To a vial container (inner volume: 6 mL), 2.20 g of the compound (A11), 0.60 g of
the compound (B11), 1.00 g of the compound (C1) and 0.04 g of the fluorinated
surfactant (E1) were added, and then, 0.16 g of the photopolymerization initiator (D1)
was mixed thereto. However, phase separation took place, and it was not possible to
obtain a uniform composition.
EXAMPLE 18

To a vial container (inner volume: 6 mL), 1.80 g of the compound (A11), 0.12 g of
the compound (B11), 1.88 g of the compound (C1) and 0.04 g of the fluorinated
surfactant (E1) were added, and then, 0.16 g of the photopolymerization initiator (D1)
was mixed thereto, followed by filtration by a filter made of PTFE of 0.2 ym, to obtain a
photocurable composition.
EXAMPLE 19

To a vial container (inner volume: 6 mL), 1.00 g of the compound (A11), 1.60 g of
the compound (B11), 1.20 g of the compound (C1) and 0.04 g of the fluorinated
surfactant (E1) were added, and then, 0.16 g of the photopolymerization initiator (D1)
was mixed thereto. However, phase separation took place, and it was not possible to
obtain a uniform composition.
EXAMPLE 20

To a vial container (inner volume: 6 mL), 1.88 g of the compound (A11), 1.28 g of
the compound (B11), 0.40 g of the compound (C1) and 0.12 g of the fluorinated
surfactant (E1) were added, and then, 0.32 g of the photopolymerization initiator (D1)
was mixed thereto. However, phase separation took place, and it was not possible to
obtain a uniform composition.
EXAMPLE 21

To a vial container (inner volume: 6 mL), 0.40 g of the compound (A11), 0.24 g of
the compound (B11), 3.20 g of the compound (C1) and 0.04 g of the fluorinated
surfactant (E1) were added, and then, 0.12 g of the photopolymerization initiator (D1)
was mixed thereto, followed by filtration by a filter made of PTFE of 0.2 ym, to obtain a
photocurable composition.
EXAMPLE 22
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To a vial container (inner volume: 6 mL), 1.16 g of the compound (A11), 0.80 g of
the compound (B11), 2.00 g of the compound (C1) and 0.06 g of the fluorinated
surfactant (E1) were added, and then, 0.02 g of the photopolymerization initiator (D1)
was mixed thereto, followed by filtration by a filter made of PTFE of 5.0 ym, to obtain a
photocurable composition.
EXAMPLE 23

To a vial container (inner volume: 6 mL), 0.80 g of the compound (A11), 0.80 g of
the compound (B11), 1.76 g of the compound (C1) and 0.04 g of the fluorinated
surfactant (E1) were added, and then, 0.60 g of the photopolymerization initiator (D1)
was mixed thereto. However, phase separation took place, and it was not possible to
obtain a uniform composition.
EXAMPLE 24

To a vial container (inner volume: 6 mL), 1.20 g of the compound (A11), 0.88 g of
the compound (B11) and 1.76 g of the compound (C1) were added, and then, 0.16 g of
the photopolymerization initiator (D1) was mixed thereto, followed by filtration by a filter
made of PTFE of 5.0 um, to obtain a photocurable composition.
EXAMPLE 25

To a vial container (inner volume: 6 mL), 1.08 g of the compound (A11), 0.88 g of
the compound (B11), 1.60 g of the compound (C1) and 0.28 g of the fluorinated
surfactant (E1) were added, and then, 0.16 g of the photopolymerization initiator (D1)
was mixed thereto. However, phase separation took place, and it was not possible to
obtain a uniform composition.
EXAMPLE 26

To a vial container (inner volume: 6 mL), 1.52 g of the compound (X), 0.88 g of the
compound (B11), 1.40 g of the compound (C1) and 0.04 g of the fluorinated surfactant
(E1) were added, and then, 0.16 g of the photopolymerization initiator (D1) was mixed
thereto, followed by filtration by a filter made of PTFE of 0.2 ym, to obtain a
photocurable composition. However, when the photocurable composition was
irradiated with light from a high pressure mercury lamp (a light source having main
wavelengths of 254 nm, 315 nm and 365 nm at from 1.5 to 2.0 kHz) to obtain a cured
product, the cured product became turbid.
EXAMPLE 27

To a vial container (inner volume: 6 mL), 1.52 g of the compound (Y), 0.88 g of the
compound (B11), 1.40 g of the compound (C1) and 0.04 g of the fluorinated surfactant
(E1) were added, and then, 0.16 g of the photopolymerization initiator (D1) was mixed
thereto, followed by filtration by a filter made of PTFE of 0.2 ym, to obtain a
photocurable composition. However, when the photocurable composition was
irradiated with light from a high pressure mercury lamp (a light source having main
wavelengths of 254 nm, 315 nm and 365 nm at from 1.5 to 2.0 kHz) to obtain a cured
product, the cured product became turbid.
EXAMPLE 28

To a vial container (inner volume: 6 mL), 1.40 g of the compound (B11), 2.26 g of
the compound (C1), 0.06 g of the compound (E1) and 1.60 g of the compound (F1)
were added, and then, 0.26 g of the photopolymerization initiator (D1) was mixed
thereto, followed by filtration by a filter made of PTFE of 0.2 ym, to obtain a
photocurable composition.
EXAMPLE 29

To a vial container (inner volume: 6 mL), 1.52 g of pentaerythritol tetraacrylate
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(manufactured by Shin-Nakamura Chemical Co., Ltd., molecular weight: 352, viscosity:
1.2 Pa's) instead of the compound (A11), 0.88 g of the compound (B11), 1.40 g of the
compound (C1) and 0.04 g of the fluorinated surfactant (E1) were added, and then, 0.16
g of the photopolymerization initiator (D1) was mixed thereto, followed by filtration by a
filter made of PTFE of 0.2 um, to obtain a photocurable composition.
EXAMPLE 30

To a vial container (inner volume: 6 mL), 1.52 g of polyethylene glycol diacrylate
having a molecular weight of 700 (manufactured by Aldrich, viscosity: 100 mPa's)
instead of the compound (A11), 0.88 g of the compound (B11), 1.40 g of the compound
(C1) and 0.04 g of the fluorinated surfactant (E1) were added, and then, 0.16 g of the
photopolymerization initiator (D1) was mixed thereto, followed by filtration by a filter
made of PTFE of 0.2 um, to obtain a photocurable composition.

TABLE 1
Parts by mass per
Mass% in 100 mass% of (A)+(B)+(C)+(D)+(E) 100 parts by mass of
(A)+(B)+(C)+(D)+(E)
(A) (B) (C) (D) (E) (F) (G)
Ex. 1 38.0 22.0 35.0 4.0 1.0 - -
Ex. 2 15.0 25.0 53.0 6.0 1.0 - -
Ex. 3 45.0 18.0 32.0 4.9 0.1 - -
Ex. 4 35.0 10.0 46.0 8.0 1.0 - -
Ex. 5 18.5 30.0 47.0 4.0 0.5 - -
Ex. 6 12.5 10.0 71.0 6.0 0.5 - -
Ex. 7 45.0 30.0 20.0 4.9 0.1 - -
Ex. 8 45.0 22.0 30.0 25 0.5 - -
Ex. 9 39.0 20.0 30.0 10.5 0.5 - -
Ex. 10 29.0 20.0 42.5 4.0 4.5 - -
Ex. 11 38.0 22.0 35.0 4.0 1.0 - -
Ex. 12 34.7 23.2 37.4 4.2 0.5 5.3 -
Ex. 13 271 25.9 41.2 4.7 1.2 17.6 -
Ex. 14 271 25.9 41.2 4.7 1.2 17.6 -
Ex. 15 32.6 23.9 38.6 4.3 0.6 5.4 3.3
Ex. 16 8.0 25.0 56.0 8.0 3.0 - -
Ex. 17 55.0 15.0 25.0 4.0 1.0 - -
Ex. 18 45.0 3.0 47.0 4.0 1.0 - -
Ex. 19 25.0 40.0 30.0 4.0 1.0 - -
Ex. 20 47.0 32.0 10.0 8.0 3.0 - -
Ex. 21 10.0 6.0 80.0 3.0 1.0 - -
Ex. 22 29.0 20.0 50.0 0.5 1.5 - -
Ex. 23 20.0 20.0 44.0 15.0 1.0 - -
Ex. 24 30.0 22.0 44.0 4.0 0.0 - -
Ex. 25 27.0 22.0 40.0 4.0 7.0 - -
Ex. 26 | 38.0 (*1) 22.0 35.0 4.0 1.0 - -
Ex. 27 | 38.0 (*2) 22.0 35.0 4.0 1.0 - -
Ex. 28 - 35.0 56.5 6.5 1.6 4.0 -
Ex. 29 | 38.0(*3) 22.0 35.0 4.0 1.0 - -
Ex. 30 | 38.0 (*4) 22.0 35.0 4.0 1.0 - -
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In Table 1, (*1) is the proportion of the compound (X), (*2) is the proportion of the
compound (Y), (*3) is the proportion of pentaerythritol, and (*4) is the proportion of
polyethylene glycol diacrylate. “-” means that the compound (A), the compound (F),
the additive (G), or the like was not used.

TABLE 2
Sensitivit Viscosit Contact angle
Hardness (mJ/cmzil (m Pa'sgl (degree)g
Ex. 1 74 441 66 91
Ex. 2 82 315 43 91
Ex. 3 66 315 115 87
Ex. 4 76 315 82 87
Ex. 5 80 441 53 93
Ex. 6 82 441 49 86
Ex. 7 63 315 103 89
Ex. 8 63 567 105 91
Ex. 9 72 441 72 a0
Ex. 10 78 441 40 90
Ex. 11 71 441 58 90
Ex. 12 78 441 43 91
Ex. 13 84 441 59 92
Ex. 14 61 441 48 91
Ex. 15 70 441 94 90
Ex. 16 92 441 18 91
Ex. 17 - - - -
Ex. 18 71 441 113 70
Ex. 19 - - - -
Ex. 20 - - - -
Ex. 21 85 6,300 18 79
Ex. 22 78 7,560 34 81
Ex. 23 - - - -
Ex. 24 74 441 22 68
Ex. 25 - - - -
Ex. 26 - 441 230 -
Ex. 27 - 441 360 -
Ex. 28 94 441 16 91
Ex. 29 83 441 65 78
Ex. 30 74 882 30 75

In Table 2, “-” means that measurement was not carried out or could not be carried
out.
EXAMPLE 31

One droplet of the photocurable composition in Example 1 was dropped on the
adhesive side of a polyethylene terephthalate (PET) film (COSMOSHINE A4100
manufactured by TOYOBO CO., LTD.) at 25°C, and then a quartz mold having on its
surface concaves with a width of 800 nm, a depth of 180 nm and a length of 10 ym, was
pressed against the photocurable composition on the PET film, followed by pressing
under 0.5 MPa (gauge pressure) as it was.

Then, at 25°C, the photocurable composition was irradiated for 15 seconds with
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The molded product having a fine pattern on its surface, obtainable by the process
of the present invention, is useful as an optical element such as a microlens array, an
optical waveguide element, an optical switching element (such as a grid polarizing
25 element or a wavelength plate), a Fresnel zone plate element, a binary element, a blaze
element or a photonic crystal, as an antireflection component, as a replica mold for
production, or as a replica for nickel electroforming.
The entire disclosure of Japanese Patent Application No. 2008-311015 filed on
December 5, 2008 including specification, claims, drawings and summary is
30 incorporated herein by reference in its entirety.

REFERENCE SYMBOLS

10: mold
12: reverse pattern

35 20: photocurable composition
30: substrate
40: molded product
42: cured product
44: fine pattern

40
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(meth)acryloyl R gr QIR (M) tHaONel e poundAA) and the compound (B) are excluded) per
100 parts compound (A), the compound (B), the compound (C), the
photopolymerization initiator (D) anfl the fluorinated surfactant (E). 5. The photocurable composition
according
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wherein each of R, R*", R¥ and R* which are independent of one another, is a
hydrogen atom or a methyl group, X is a C,.1¢ alkylene group, s is an integer of from 1
25 to 100, k is an integer of from 2 to 4, and Q is a k-valent group.
3.  The photocurable composition according to Claim 1 or 2, which contains
substantially no solvent.
4.  The photocurable composition according to any one of Claims 1 to 3, which
further contains at most 40 parts by mass of a compound (F) having at least two
30 (meth)acryloyloxy groups (provided that the compound (A) and the compound (B) are
excluded) per 100 parts by mass of the total of the compound (A), the compound (B),
the compound (C), the photopolymerization initiator (D) and the fluorinated surfactant
(E).
5.  The photocurable composition according to any one of Claims 1 to 4, which has
35 aviscosity at 25°C of from 30 to 500 mPa-s.
6. A process for producing a molded product having a fine pattern on its surface,
which comprises:



photocurable composition to form a cured product, and  a step of separating the mold from the
cured product to obtain a molded product having a fine pattern on its surface. 7. A process for
producing a molded product having a fine pattern oR8ts surface, 10 which comprises:  a step of
placing the pheteesisadi® e s prastsiafiaekicanp I8 Sdaierbdard My dAeItICIghes
substratey to 5 iAtSIEBHr KN R VBRI PAVBE X AHRIEDPARBIH SRR Pallsrcopaite fyIrface
against tB?é’J?BtF?ﬁHrﬁé’ll%ﬁ?Fﬂpgélﬁoéh?% at the reverse pattern of the mold is 15in contact with the
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mold, fro ng a fine pattern on its surface. 8. A

process for pr&jﬁﬁﬁg)gﬁﬁBﬁféHr}ﬂéﬁ%@ﬁ%fﬁﬂ%%%&%ﬁf UL QAN BRIt step
of placin§aEgIbithe RAErBPRPESRIEIASS defined in any one of Claims 1 to 5 on a reverse pattern
surface of-a mél@1eReisy wenediicapatweidgdaidduet Payingmine fateirRidssuEqeef pressing
a substrathiabainstphisgriotocurable composition,  a step of irradiating the photocurable
composition wilstighohpgacing islatehibiaicine sisbstiatsoisi ivasse d efgadshtbe pbatoofiCialiens 1
compositien, ¢m cLsa e e eursiilateomposition to form a cured product, and 30a step of separating
the mold, or thg stdhsBRIRATHES MRl FMhY S RIS LTOMEHQPERN R &SR PERdISt having a
fine pattelion IS, guiftene ﬁb%%?éﬁléoé&%&ﬂ%%H‘ﬂg?fi’@r‘&}é‘?&%‘éﬂgrﬂ Re-RAtRIR R its
su_rl‘ﬁ YE\,@ H Wﬁ!ﬁ%ﬁe ot%cii?go? 8 ﬁ\o%ubstrate and a mold having a reverse pattern of
said fine 35pa er{w Lt |6\& 3 clos 5[} Po . ﬁr‘:tac‘t r\ﬁv'th etach eé % that the revteEset Eéttern of
the mold.js on e SUBSHIaTe % PRI o1 g TRE'BSAC ? % u"bs (A an ’tT;d mold
B A e AN R R L i
photocurﬁ%%‘ﬁ@s‘iﬂéﬁrmtﬁ RYFRIPEREHS: RAEL that 40the substrate and the mold are close to or in
contact with ed@chtomhet sepalirtinechh sietdirapibe svpdisaterarditimaidréipprdaacueasl  a step
of Kepargtingdunttmoktair ehmeldsstratedusd kiayinoial fiferpatieroupadtpraidtieceo obtain a molded
product lavingAeplinegsatferrporditsisgrfaceolded product having a fine pattern on its surface,
which comprises:
a step of placing the photocurable composition as defined in any one of Claims 1
to 5 on a reverse pattern surface of a mold having the reverse pattern of said fine
25 pattern on said surface,
a step of pressing a substrate against the photocurable composition,
a step of irradiating the photocurable composition with light in such a state that
the substrate is pressed against the photocurable composition, to cure the
photocurable composition to form a cured product, and
30 a step of separating the mold, or the substrate and the mold, from the cured
product to obtain a molded product having a fine pattern on its surface.
9.  Aprocess for producing a molded product having a fine pattern on its surface,
which comprises:
a step of bringing a substrate and a mold having a reverse pattern of said fine
35 pattern on its surface close to or in contact with each other so that the reverse pattern
of the mold is on the substrate side,
a step of filling the space between the substrate and the mold with the
photocurable composition as defined in any one of Claims 1 to 5,
a step of irradiating the photocurable composition with light in such a state that
40 the substrate and the mold are close to or in contact with each other, to cure the
photocurable composition to form a cured product, and
a step of separating the mold, or the substrate and the mold, from the cured
product to obtain a molded product having a fine pattern on its surface.





