[ DESCRIPTION] [TITLE OF' INVENTION] LOW WATER CONTENT SOFT LENS FOR EYE, AND
METHOD FOR PRODUCING THE SAME | Technical Field] [0001] present invention relates to a low
water content sot eye and a method for producing the same. L DackdrouArt] 0002] Typical
examples ofacommerciallyavailable soft_ lens for eyé include a sort contact lens. A nydro,del material
having a water content of. about 25 to 2096 is commonly used in the commercially available soft
contact lens; Hewexer sinog the lov;mater content soft contact lens made of the hydroge:, mater. ial
contains water, there arises a phenomenon in which water Is vaporozecirorn the contact lens.
Thereby, certainTfixedpromovtiornsiofgontact le.ns wearers feel dry more strongly as
comparedwiththecaseof the naredeye,andthusfeeluramomfortablt. Among these contact lens wearers,
some persongomplair a_contition ebsarcalied contact tenhs-relatedsdyceyes@inceramatencontaining
soft contact lens made of a h drogel material is likely to be contamidatmad with components in a lacr al
fluid and also€bntaing a large amount of water, tiere was also a r k of the growth of bacteria. nr30
There has beenknownas a highlyo -g permeable low water content soft contact lens, for example,
acone rubbér Tensobtainedrbyeaanethod of adding a platinum-based catalyst to a mixt.ure of
polydimethvisiloxane. in which both ends of the molecular chain are blocke d with a vinylmer ylsilyoup,
and methyl hydrégeén polysiloxane, followed byat-curing using a molding fftethOd (Patent Liter ur,.
Patent Literatures 2 to 6 disclose .highly oxygen permeable contact lens material composed
mainnolwsiloxane haVirgplrality of jpolymeriz ble furctionat greupsy| 9804 conPatent ditérature 6
discloses a contact lensmaterial made of a. polymer obtained by polymerizing a dlfunctlonal
organosiloxalfeimatromeryaloat) dra polymer obtained byl eopolyniggea sdiff<onotional organosiloxane
mac .omer with the other monomers, and also discloses, as a monomer to be used in copolymerizat n
an acryi..ic acid:filieroalkytiesterlor meth crylic acid flubroalkyl ester, and an acrylic acid alkyl ester or
a. metharrylic acid alkyl ester.. [0005] ever,the fallowing problems also lie in a conventional
highly oxygén‘serfeable low water content soft contact lens. First, a silicone rubber lens has such a
drawback that a hydrop lined layer formed so as to improve hydrophobilcity of the surface of the lens
is peeled, or adhesidiyBf thellehsoithe Torhea Geelifs die to to6 Targe Fbsitiered f akenthosthe silicone
rubber | ens had not widely been out.into practice. [ 90061 A material composed mainly of pblys
oxane havin§ &phiaLitf6f Bolyierizabléd fiiictionaPgrodps HaS highloRyget permeabilityard also
has flexand the material is considered to be one of materials whi are su table for a contact.
lens.ow-Ye-"sihee tackiressts feft 6R e sarfade ofthe léAs aftEFpolymetization thelléns may adhere
to the cornea and is also insufficient in balance between flex( 'Diaof the lens and mechanical
properties sGEH'AS Fél Hing! tesistan e (GOFAL Therd have be &R Rnow Varsts methises for fhod
.fication a surface of a sortfor eye. Among these methods, there is known a method in which layers. of
two or more KiHd&%f polgfier Fraterials dretoatdd HicaRedmulated 'y Ayer By B§érfashion
(Patentatures 7 to 9) . Among these methods, a method of alternately forming layers made of two
polymer materiais® ach faving arf 6pp6sittrelgeficthar§e. R e Iayer by 1Hyer fadhidit by E6atiis called
an "(IC method, and it is considered that each .layer of the material is honcovaientiy bonded to the
other layer MA%& 6f & Hifrere AT matstial HHowever: THe highll D petiteabld 561t Teru'for @ve in whic.h
utilitythis method is 4 util:ty ca the low water content soft lens for eye has not been known.

Conventional -5 E8atiig was carfied ot to°65tailt 3 Thalt yered strubtitd constiiited frént about 4 to

20 layers, andthusthproductionprocessmayincre-,se,tocauseanincrease in_p.c oduotion cost.s.
(ChaﬂmﬁLBﬁTB%%ﬁgﬁﬁﬁg éﬁgcaSGOLL enakedeye, andthus feeluncomfortable.

Among these contact lens wearers, some persons complain a

condition of so-called contact lens-related dry eye. Since a
water-containing soft contact lens made of a hydrogel material
is likely to be contaminated with components in a lacrimal fluid
and also contains a large amount of water, there was also a risk

of the growth of bacteria.



[00081 [Patent Literature 11 Japanese Unexamined Patent Publication (Fokai) 54-81363 [Patent
Literature 21 Japanese Unexamined Patent Pubi ation (Kokai) No. 54-24047 Patent Lileraty.re
Japanese Unexamined Patent Publi oati.on (Kokai) No. [Patent Literature 4] Japanese
Unexamined Patent Publication (Kokai) No. 59-229%24 aent Literature Japanese Unexamined
Patent Publication (Kokai) No. 2-188717 (Patent Literature 6] JapaneseUnexamined.PatentPubl cation
(-oka')N0.55861 35 [Patent LiteraL.ure Konyo (National Publication of Translated Version) No.
2002-501211 [Patent Literature 8] Konyo (National Publication of Translated Version)
2005-538418 [Patentrdtraita=9] be e nKonyon(Naticnak Bublicationyef, Translated Yersion)Ne.r
2009-540369 [Summary of Invention] [Technical Problem] [0009] Pm object of the present
invention isktbselve the @ahovesmeaticoned yarious preblems=and teiprovides a lovrwater«ontent soft
lens for eye, wherein a phenomenon of adhesion of the lens to he cornea duringwear, which has hit
erro been regardech as a-problemtin acarventionablow watericenm:ent soft.lens fary s t has been
remarkably reduced or. avoided. Another object of the present invention is to produce an excellent low
water contentisoftlensdor eye bye Rrotesssatllow=costs. ] Salution tecRiobterdl[ @@10]he In order
To achieve the above objects, the present invention includes the following constitutions. [ 0011] 6
The presentrinventioreis directed4oa loivwweater eoritent softiensiforiOyé sinthding alhaseamaterial, a
layer made of an acidic polymer and a basic polymer being formed cn at least a part of a surface of the
base materiak {00124 vdr dnctheratdcie lowwater contbht soft lenys faraeyes the bgse material
preferably contain, as a main component, a polymer of the fol :owing compbent A, or a copolymer of
the followingncompoaents-Acnhd 8z tentchmpenent:A=alpal yskdcxane tompoand wekch has a
plura.lity of polymerihable functiona.l groups per molecule, and also has a number average molecular
weight of 6,0600!66 fibres and dohyporenta pelymerizablie:mbnomertravincla flacroatkyt group. [ 0 0131
The present invention s also directed to a method fur producing a low water content soft lens for eye,
which includesthe feldowing steps 1 o3 insthisooreles: LSteny a Steproflpolymerizing - mixture of a
component A which is pozysiloxane compound having a plurality of polymerizable functional grouos
per moleculeCantalsbavaviry ahuniber sverade riotecular weight of 6,000 or more, and a component
S which is a polymerizable munumer having a fluoroalkyl group, to obtain a lens-shaped molding, 7
<Step 2> [ U&iép of bringing the nLoJ.ding obtained in the step 1 into contact bas il7, polymer sal
ut.ion, and then washing the molding , so remove the surplus basic polymer solution; and <Step

Step ofbringing th.e Tidiaitg hici fieblin the Stett 2Rt contasthwith dreacidie polmer $6liion, and

then washing the molding, to remove the surplus acidic er solution.
of a polymer obtained by polymerizing a difunctional

organcsiloxane macromer alone, or a polymer obtained by
copolymerizing a difunctional organosiloxane macromer with the
other monomers, and also discloses, as a monomer to be used in
copolymerization, an acrylic acid fluorcalkyl ester or a
methacrylic acid fluorocalkyl ester, and an acrylic acid alkyl
ester or a methacrylic acid alkyl ester.
[ 0005]

However, the following problems also lie in a conventional
highly oxygen permeable low water content soft contact lens.
First, a silicone rubber lens has such a drawback that a

hydrophilized layer formed so as to improve hydrophobicity of



Advantageous Effects of Invention] [0014] According. to the low water content soft lens for eye of
the present invention, It is possible to remarkably reduce or avoid a phe (-)n of adhesion of the lens to
the cornea during wear, which has hitherto been recarded as a problem in a conventional low water
content soft lems for eye. The low water soft lens fo? eye of the Present invention can reduce a risk of
the proysth of bacteria because of its iowwi ter content. According to preferred aspect of M. e 'Present
invention, iti$ possiblestocprovidena law watesconrtentsoft tensstor eye pwhich has:hiemexygen
permeab.iiity and is ex( ettahiliny, and which is flexible and is thereforecollent in comfo and is also
excell mechanicabproperties suchias falding tesistanees Thedowayatericontenti=zoft leéris-for€ye of the
present invention has a merit capahl.e of producing by a simple process at low costs. 8 [ Brief
Description ofiDmax ingygs 0Ck5Inschemate tyviewsshowingidynanic frictier @.sample film and an
artificial leather. [ Description of Embodiments] 0016J In the low water content soft lens for eye of
the presentlifvgntaon,"low water -tent" means that water content is 101 by weight or less. "Soft"
means that tens a elasti ¢ modulus is 10 MPa or 00171 The 'in-: water content soft lens for eye of the
present t on has featuresisuchras fessddeling of drynéss of. eyas okwearers andcomfort because
of its low water content. The low water content soft lens for eye of the present invention has a merit
such as lowcriskeeflthe growthroflyacter a betaudelofits fowe waterccante itz The wdtepsomtent is mo.re
preferably 5% or less, still more preferably 2% or less, and most preferably 1% or less. Too high water
content is nbepreferrad sincededling efdryness ofayés of Gphthalmdic térss wearers adaylincrease or
risk of the growth of bacteria may become higher. [ 0018] Tensile elastic modulus of the low water
content softlens foreyecof thepresentinvention ig- preferably: frorn OL0E0 MPax, mererprefdrably from
0.1 to 3 M.Pa, still ire preferably 9 0.1to 2 MP a, even more preferably from 0.1 to M2a, and most
preferably froti ©:1 t8 0'8NPa. WRER thé tehsiie etdsticombdilusis t66 sntallr ftanay bEcéme difficult
to handle the lens is too soft. When the tensile elastic modulus is too large, comfort may become
worse since'thedens iCtootrard it is- preferréd thatthe tersileelastit mbauluz Becontes 2:#Pa or less
since satisfactory oomfort is obtained, and that the tensile elastic modulus becomes 1 MPa or less
since more 3&fisfattoryS onitert i dbtafigd. By AxpetirfeR it Heret stafe: [ e elastichiodifts is
measured Tensile elongation t liowwate. content soft lens for eye of the present inventicn is
preferab.1..y¥fom 106 t6'95000' L aid moreRtéferaly FioRt 200%Hto 700Y3. S néiprefsired  that the
tensile elongation is too small since the low water content.. soft lens for eye is likely to he broken. I.tis
not preferre%%&@he tensile elongation is too large since the low water content. soft lens for eye is be
de f orm . The tensile elongation Is measured by a specimen in a wet state. [ 0020] =~ Dynamic
contact angle (advancingtangies immarsiorT thte 60, 2 imIEe O Gt IneAEMEXo rieyeds préterably 100ss,
mbre preferably 90 or less, and still more preferably 80 or From the viewpoint of preventing adhesion
to the cornea 6FthE Wéarer, thedynamit &ontatt angfe is preferably Rier"ahd f&90 Breferabes or
less, more preferably 600 or lesn, still more preferably 55 or less, even more referably 50 or less, and
most preferably 48 ‘8%1 18585700211 " P FrBm the viswoint of preVenting dbbe 8h tthé omea of the
wearer, liquid film retention rime of a surface of a lens for eye is preferably long. As used herein, the
fquid. fim rEhTh TS S ERe EAe TuFMRERAIGUIT o a SUHACS oP i IeAS ar &5 IShBld, withou
being broken, when the lene for eye immers (% a barate buffer is pulleq}up and then%s:ld in air so that
aciiameter difet ?@ntbgég%g?t%glgﬁe@ IidCuOld%%i m re%’énr(ﬁ?och tirmes preferably’s Selsidsor ﬁ%re, more
WO poggfemer materials, each

preferably 10,seconds of mgrs, and mpsth ably 20 secongs orm

having an opposite electric charge, in a layer by layer fashion
by coating is called an LbL method, and it is considered that
each layer of the material is noncovalently bonded to the other
layer made of a different material. However, the highly oxygen
permeable soft lens for eye in which utility of this method is

clearly shown is made only of a silicone hydrogel material, and



[0022] From the viewpoint of preventing adhesion to the cornea of the wearer, the surface of the
lens for eye preferably has excell erir lubricity. As an indicator representingthelchricity, crictlon
measureo by the method mentioned in Examples of the breger description on is PTs p fb niy smaller.
The fr ~ ferably 60 gf or less, more preferably 50 g#or less, still more prerc40 gf or less, and most
preferably 30or less. Whe the fiction is extremely small, it may become diffigY to handle when wearing
and nc-moving: Thereforerthe fristion: gf-ormorenand preferably k0 gi exmorgs 0238k een Anti
-fouling property of the lens fr eye can be evaluated by adhesion of mucin, adhesion of lipid (methyl
oalraltate), ancham artificia lactimal:fiuid ramersion test. The amount of adhesien determinediby these
evaluations is preferably as small as possible since the lens for eye is excellent in comfort, and also a
risk of the growth of bagteriadssreduced.rEhe amouint of adhesion abmuendsHreterabd y Spg/crrO or
less, more preferably 4 pg/c, or less, and most preferably 3 pg/cm2 or less. [ 0024 _ From the
viewpoint ofsupply of axygendrom atmospherie airte an eye of acayearer 0f thedensfor eyed s
required for a low water content soft lens icr eye to have high oxygen perme bility. The oxygen
permeabilityi[x (cm2isec)imid/32f{ms., hPa)l is preferablyom 50 to 2,000, more preferably from 100 to
1,500, still more preferably from 200 to 1,000, and most preferably from 300 to 700. It is not preferred
that the oxCa&ie.xcessivély #nidgreased since an adverse influence may be sometimes exerted on other
physical propert such as mechanical properties. The oxygen rermeability measured by a specimen in a
cry st [ 0025: PateThe lowsvatérncenoenm soft lens for eye of the present invention is a low water
content sofu lens for eye, including coat, least a part of a surface of the base material. 0/326-: The
base materialpreferably contains 59 by weight or more  silicon atoms in order to have high oxygen
permeability, and to tainstfohg adhesion witna polymer tone coated cc a surface wit-lost involving a
covalent bohdaThecontehekyaveght)1of silicon atoms is calculated: eased on the weight of the base
Taferial in a dry stale (100% sywe ght). The content of silicon atoms of The base material is preferably
from 5', by weight to’ atpweiat, Tore areferablyvidightto X hyiveight ostill (erescrelefabli from 10'6 by
weight to 30 by weight, and most preferably from 12'6 by weight to 26weigh:. It Is not preferreha -h
content of sifiéor? ators is Lob large since tensile elastic modulus may som.., increase_ 00271

The content of silicon atoms inthe base material can be measTr by the followng methoT. After
weighing suffitierftlydriettsase - thate-£.. a.i. n a platinum crucible, sulfuric acid is added then the base
material is incinerated by heating using a hot plate and a burner. Tho.oht.aleed ash is melted with
sodium carbonate andPwatetds addéd AR di S el acidisladdediand tHeovsiimeis fixed by water.
Regarding this solution, silicon at cT5 are measured by TOP emission spectrometry and the content in
the base matérialis détermined. 13 [0028J The base material preferably contains, as a main
component, a polymer of a component A: a polysiloxane compound which has a plural if polymenzable
functional groupsPer molegdle-4h& afSo has a number average molecular weight of 6,000 or more, or
a copolymer of the above component A and a compound which has a polymerizabie functiona different
from the component’APAS t88d Tierdifi themairfésmporiert meand &to t whith is contained
in the amount of 50% by weight or more based on the weight of the base material in a dry state (100%
by weight) 00281 "1 "Number average molecular weight of the component A is preferably 6,000 or.
more. The prose is t inventors have found that it is possibl.e to obtain a low water content soft lens for
eye, which is flekible and i$&sdetiehit i comfort, and - alsoexcellent in mechanical roerties such as
folding resistance, when the number average molecular wei%ht of the component A is within the above

range. The number Av8AYE Molechit Waight SFhé polysiitxare Eompolnd 43 the E8mponent A is

preferably 8,000 ar.more since it is ossibf e to obtain a low water content soft lens for eye, which. is
5% %4 ; . ; .
more excellent in‘mechanical prope.rties such as folding resistance. The number average
molecular-vxrfe' t of thechng(%gr}%A is preferably within a. range from 8,000 to 100,000, more
preferably from %?)6 t6°70,000, and still more oreferan from 10,000 to 50,000. When the number
average 14 molecubaa( V\é%lgthOfUIhg}gpmpno%n%Qtlgfg%o E%ailiEnaetcglgglczkgwia%(tl%\%s'uch as folding
resistance may deteriorate. in parrflcufér, when the RUmber average molecular weightis less than
6,000 foldin _r%%ig gedeteriorates. Itisnotpreferred that the num.ber average molecular weight of the
component A is too large since flexibility and transparency may deteriorate. [0030] it is preferred
tha_t the low water, %(%nt%nitcséq:fglgg§ efordaye of the present invention has gh transparency since Itis an
opti cal product. Regarding on ter.i a of transparency, it is preferred that the soft lens is transparent
with no turbidity when,wisually.abserve Furthermore. yyhien the Jens, foreye s, abseryed by 2. lens pro
,ector, it is pr.ef.erred that tLrbidity as scarcely or not observed, and, it is most preferred that no
turbidity is observed. [0031] Dispersion degree (value obtained by dividing weight average
molecular weight by number average molecular weight) of the component A is preferablyor Less, more
Prefer bly 3 Of Less, still more preferably 2 or less, and most preferably  Of less. When the
dispersion degree of the component A is low, it is possiblchieve such benefits that compatibi L'

omponents is improved and thus transparency of the obtained le is improved; extractable components
contained 15 lane Mmoldina decreaaceae The ratin of chrinlkane acenciated with lene moldina fcrah he



- [diameter of ens] /r diameter of cavity portion of ro_d]As the molding ratiolens approaches 1, it
becomes easier to stably produce a high-qualiti lens. The molding ratio is preferably within range from
0.85 to 2.0, more preferably from 0.9 to 1.5, and most preferably from 9.91 to 1. [0032] In the
present invention, 7 mher average molecular weightof the component A is polystyrene-equivalent
number average molecular weight to be measured by a gel permeation .chromatographic method
(GPO met hoea)ddS r 16 chloreformeasia solvent. Weight averace molecular weight and dispersion
degree (value obtained by dividing weight: average molecular weight by number average molecular
weight) are so measured byitar methed. (FO03B1cat i dmthe pFe sentldeserptien,the wmeidht .average
molecular weight is sometimes represented by Mw, and the number average molecular weight is
sometimes kelitéserired by Mn. The molecular weight of 1,000 is sometimes written as 1 kb. For
example, "Mw 33 kb" roans "weight average molecular weight of 33,000". [ 0034]  The component.
A is a polysiléxere ¢orpaand wWhich las ural iof polymerizatle functional cinumber of 16 more per mcl
ecule, and preferably 2 per mol ecul e from the viewpoint of ea Iv obtaining more flexible (low elastic
modulus) lens for eyeParticlE any preferrdelis asstrueturethdving al péisen&sizable fundétional group
at both ends of the molecular chai [0035] The polymer able f-al group of the component A is preferably
a radical pci/ierizaBéé fuhction' groun, and more pr -e-ably a radical polymehizable functional group
having a carbon-carbon double bond. Examples of prefe_abie polymerizable functional grours>
include a vihyl 46, ant & grods & (meth)acryloyl group, an a-aikoxymethylac yloyi group, a maleic
acid residue, a fumaric acid residue, an itaconic acid residue, a crotonic acid residue, an isocrbtonic
acid residue, an citraéonie adithfescdirel aRd the: fike: Khofda THesesdatyimerizable famctionat groups, a
(meth)acryloylgroup Is most preferable since it has high polyme izability. Ceiliq in the present
description,%ﬁg ?e"rgﬁ'@(l%%?h)acrylo represents both metnacryloyl and acryloyi, and the same shall
apply to terms such as (meth)aeryi and (-, th)acrvlate. [0037] The component. A preferably has a
structure of tRefBldWING formitif& (A1) °[0038] 17 [Chemical Focma 1l R501R6R2 R7

L.2-x2 | R8 a
[ Technical Problem]

[ 0009]

An object of the present invention is to solve the
above-mentioned various problems and to provides a low water
content soft lens for eye, wherein a phenomenon of adhesion of
thelenstothecorneaduringwear, whichhashithertobeen regarded
as a problem in a conventional low water content soft lens for
eye, has been remarkably reduced or avoided. Another object of
the present invention is toproduce anexcellent lowwater content
soft lens for eye by a simple process at low costs.

[ Solution to Problem]
[ 0010]

Inorder toachieve the above objects, thepresent invention

includes the following constitutions.

[ 0011]



[03tl Inte formula (Al), X and.aph independently reoresent s a polymerizable functional group. R
to lIk.b each independently represen Os a substituenh selected from hydrogen, an alkyl group 1
to 20 carbon atoms, a phenyl group and a fluoroalkvl group having E no 20 carton atoms. L and i each
independently represents a divalent group. a and b éach independently represents the number of the
respective repeating units. f 0 0 4 0] Xl andare referabiy radical plymerizatle functional groups, and
radical polymerizabletengtiernal groups havingra tamhborecamabondaeublesbond:are preferable.
Examples of preferable poi yneri zable functional group include a vinyl group, an allyl group, a (meth)
acryloyi group fanctalkexymethlacrytoytgroiin @ malsics aacid: residug, ,a fumarje acidarésidue, an
itaconl c acid residue, a crotonic acid residue, an isocrotonic acid residue, citraconi c acid residue a d
the like . Amongathese palymemnz abee funrcticral grerp yasaoylgroup is mest preferablessince it has
high p,Jymerizability. [ 00411 Suitablespecific examples of ki to R include hydrogen; 18 group, an
ethyl group, @ prepyi group, an isoprepyl grobp, & batyl geouwpy; adtiebutyl group, a decyl group, a
dodecyl group or an octaaecyl gro _; a p nyi group; and a fitioroarkyl group having 1 to 20 carbon
atoms, such a5’a #rifluoromethyl gr VI a trifluoroethyl croup, a trifluoroorooyi group, a tetrafluoropropyl
group, a hexafluoroisoprop pentafluorobutyl group, a heptafluoropontyl group, a nonafluorohexyl
group, a hexafluorolutyt groap, e heptaflusrobunyb siotipt ancddtaflenropentyt group @ base
nonafluoropentyl group, a dodecafluoroheptyl group, a tridecafluoroneptyl gro p, a dodecafluorooctyl
group, a trededaflubrdodtyEgronap, & heradesafiucradecyRgroup; eriveptadecaflgorbdeeir grsup, a
tetrafluoropropyl croup, a pentafluoropropyl group, a tetradecafluorooctyl group, a  tadecafluorooctyl
group, an octadecat:ubrodecy| grotr Ot A riodadetlitubredecyl grsup. Among tHeselgrobies, hydrogen
and a methyl group are more preferable from the v ewpoint of imparting satisfactory mechanical
properties aR@RgH 6Xyder: pefiieability to the _Lens for eye, and a ;:methyl group is most preferable.
[ 0042] I- and I: re preferably divalent roups having 1 to 20 carbon atoms. Among these groups,
groups represented By theTsiowihgfomiu to° (LEED) e sraferable $incea compouritr of thé formula
(Al) has an advantage of easily obtaining with 19 represented byfol lotvng formulas (LE1) , (IE3), (LE
9)and (LERY, &fill iieié préfetably GrotpS retireséntedhybthie folldfy formulss (LB dP(LE3) ,
and most preferably a group, represented by the following formula (LEI) . In the following formulas (iEl)
to (LE12) , Iéft EH@%@H@WE%@% @ﬁ&@\ﬁﬁc{?% BEhded oS oSlyRietizable ahetiorfdl group X' or X,
right side is drawn as an enctwnicn is bonded tosilicon atom. [ 004.3] [ Chemical Formula 21
OCH2CH2CH2(LE1] NHCREHZCH A B2 G E HOEHINHC OBEHE EHYeH2(FE-p T 0a L kvl
OCH2CH2NHCONHCH2CH2CH2 (L E4) OCH2CH2CH2CH2(LE5) NHCH2CH2CH2CH2(LE®6)
OCH2CH2NHCOBOH2CH2CH2CH2(LE7) OCH2CH2NHCONHCH2CH2CH2CH2 (LES) [ 0044]
OCH2CH200H2CH2CH2(LE9) NHCH2CH20CH2CH2CH2(LE1 0)

OCH2CH2NH! H2CH200H2CH2CH2 OCH2CH2NHCONHCH2CH200H2CH2CH2 (LE11) (LE12)

In the formula (Al) , a.and b each independenti v represents .
The present invention is also directed to a method for

producing a low water content soft lens for eye, which includes
the following steps 1 to 3 in this order:
<Step 1>

Step of polymerizing a mixture of a component A which is
polysiloxane compound having a plurality of polymerizable
functional groups per molecule, and also having a number average
molecular weight of 6,000 or more, and a component B which is
a polymerizable monomer having a fluorcalkyl group, to obtain

a lens-shaped molding;



20 b each independenoly within - rang0 no 1,500. The total value (a a b) of a and b is oreferablv 80 or
more, more preferably 100 or more, still more pr oi 700 i 1400, even more preferably from 120 to 950,
and yet more preferably from 120 to 700. 00451 n ail ofare methyl groups, hO, and a is preftrably from
80 to a. 500, more preferably from 120 to 1400, stillmore preferably from 1120 to 950, and even more
preferably from 130 to 700. In this case, the value of a is determined by the molecular weight of the poi
ysiloxane cempegndas the component [ 0046] The component A of he present invention may be
used alone, or two or more kinds may be used in combination. 1 0047 The other compound to be
copolymerized with eteamnpanentiAdg prefetably@lcomponent=B ahich is arpoiymerizablermonomer

fi oroalkyl group. The component B has properties of water and oil repellency due to a decrease in
critical surfacertension caused yia filczoroalkyd group, dhereby exenting: she effettofisippressing a
surface of a lens for eye from being contaminated with components such as protein and ipid in a
lacrimal fluid.cTheecomponéenrt 5 alsourasthe effect o/ givingslowawater coatent soft lens for eye, which
is flexible excellent in comfort, 21 and is also excellent in mechanical prbpe les such as folding
resistance.peat fic examples of the fluorbalkyi group of the component B include fluoroalkyl groups
having 1 to 20 carbon atoms, such as a trifluoromethyl group, a trifluoroetEyl grout), a trifluoropropyl
group, a tetrafluoropropyl group; arlsexadiuorsisoprobyh grotp, sl pentafirudibhutyt group,ia to
he:otafluoropentyl group,cfluorohexyl group, a hexafluorohutyl group, a heptaflaorobutyl group, an
octafluoropertyltgrotipy a ‘Henaflue ©pentylgroupica dedebafiiPptykgrdup; artridecafiuoronéptyl group,
a dodecafluorooctyl group, a tridecafbuorooctyl group, a hexagecafluorodecyl group, a
heptadecafliorodietyl grovp atetrafiictepropyPgroup? aipertafiiorspropvE groupt an -
tetradecafluorooctyl group, a pentadecafluorooct yl group, an octa.decafl uorodecyi group and a nor
decafluorodetfVgrotp PR flubrcaikyT §rotip isTHicrR preferably-u -o - 1 group having 2 to 8 carbon
atoms, for example, a trifluoroethyl group, a t.etrafluoropropyl group, a hexafluoroisopropyl group, an
octafluoropéntil'group or a dodecafluorooctyl group, and most preferably a trifluorocthyl group. [ 00
The goizahle functional group of the component B is preferably a radical polymerizable functional
group, and more préferabiy atadical E)Bﬁ/n%é%*i‘faﬁlfétﬁlﬁcﬁ@ﬁéleg?éuéCh%\'fih%&%a?@én-%al%o%fdouble
bond. Examples of preferable poiymerizabie funceicna gropp include a vinyl group, an de !group, a
(meth) acrylo§FgFotp® ah a-alkoxymetiacryicy? grstis BPraldie aeid® -4 fiffraticcadid residue,
an itaconacid residue, a cretonic acid residue, an isocrotonic acid re acitraconlcacidresidueandthelike.
Among L.hesepclyrierzabie tinctionsl grotips, & (nfethjdtryloy group is'most préeferabie sifice 1.t has

h.ich po.lymerizahilitv [0049 The component 13 i..s maost preferably a (meth) )acrylic acid

fluoroal.yl e¥fetdincd it exertsaremarkabieeffebfotobtaitiitg 456w ivatér EsinentEoft Cans for eye,
wh3ch is flexible and is excellent in comfort, and is also exce: :ent in mechanical
ropertiessucHASTSIBinGrEEls, e $peti Fi&hicP 8Sorhe tmathy dchiic adidIuoroAIRYi Ester

include trifluoroethyl (meth a;trglate, tetrafluoroeth)él (meth)acrylate, trifluoropropyl (meth)acrvlate,
I I

tetrafluoropfopyl (&thjacryiate "SertafiuGroprapyl (7 hyREhAte - heXdfiitrobayfar reduce

(meth)acrylatexaflsoroisopropyl (neth)acrylate, hep ; uorobutvl (meth)alate, oc fducmopentyi (math)
acrylate, noRaf fope: ng %r%g )i%?)‘/%ﬁ?é ,3(?(?8@gé:fﬁj%]rgp%%g@fﬁtﬁ)g)grclﬁlité%]o‘ﬂ%bgﬁuctﬁ{é%fﬁ%/‘

(meth)acryia , dodecafluorooctyl (men)acrylato and tride.,afluorcheptyi (meth)acryla Trceluprco yl
(meth) acry%rb&% réﬁt%r&é)th?/gfn%tﬁ %Crgylgtse? ®{meth) acrylate %%é)n}o e%%ﬁ?ﬁgﬁo%%tyl et acrylate,

which prefer ably used. Trifluoro hyl (math) acrylate is most preferable. ( 00 0%11 Inc camponent B
of the prese%? ?n%(/]é%]s%ntr%a@rboé’ f]éyeed Eél%ﬁ%, Vé?x{;v(\%/g &OrHBFent%ns@d%%ayeées uff% in“com ?h:é |§n. 0051]
Thetent of t ec%m ein the copoi.yrser is pre f eraba y from, 10 tq 500 parts by weight, more
preferably fr%?r? 0 %% 400 Bgﬁé%f W%%]t,igr%&] sahrf’lgrﬁosréE %?Sfé:!r[;%i% flrgrhp agbet{) %%B%p%}? s{gy Wéight,

based on 109,gais by weightgfthe,comnogient A When the use amoynt of the compenent B is too
small, wh .te turbidity may arise in the attained ens for eye, or mec anical properties such as folding

resistancemay pgcome Insuffigient 100531 oclfI5,pssible, (0.8, 85 dhe, copalymet fopgised in the
base material, a copolymer o talnedrby copolymerizing a omEonent which is different fgri'omqthe

components e ihereinafies elsriegkioasa campanent £, 20eilion to-the cypagaents P. and

B. [ 00531 The component C may be a component which decreases a glass transition point of a

copolymer to,amtempeialire L0 ordgwer, the somaonent flecrenses.eaneriG %E%%@ysand

therefore exerts the effect of impart a rubber elasticity and flexibility to the copolymer.

at low costs.



0054] The ppiymerizablectlonal grouo of the comoonen'i C is eferably a radical oolymerizable
functional group, and more preferably a radical polymerlzable functional group having a caroon-carbon
double bond. Examples of preferable poiyme izahle functional group include a vinyl group, an ally'
group a (meth) acryloyl group, an o.-alkoxym thylacByl-oyl group, a maleic acid resfdue, a fumaric acid
residue, an itaconic acid residue, a crotonlc acid residue, an isocrotonic acid residue, acitraeonic
(-dresidueandthéfike Zvmongtnesepolymebrizablerfyactf.onal groups, a (meth)acryloyl group is most
preferable ice it has hi.oh p "Ymerizability. [0055] The component C, which is suitable for the pro
ement of mecHani¢al properties such as flexihilityandfoldingresistance, is a (meth) acrylic acid alkyl
ester, and preferably a (meth) acrylic acid alkyl ester whose alkyl group has 1 to 20 carbon atoms,
and specific examplésahereof thcludemaathyl {meth} acrwylae; ethyk (meth)acdate; mipeopyd €ipe_h)aicia
, h-butyl (meth)acrvlate, tert-hutyl (meth)acrylate, isohutyl (meth)acrylate, n-hexyl (meth)acrylate,
n-octyl (meth)acrylal < 2tettxyi émetracarytaté Lin-heotyl ¢methy acrlate,
n-nonyl(meth)ac(meth)acryliat_, isodecyl (meih)acrylatie, n-lay(metS) acrylate, tridecyl 25 (meth)
acrylate, n-dodeeyk (métiacrylate Feyetopenty: (raeth) acrylate, cyclohex(meth)acrylatk,s e YI (meth)
acrylate and the like. The (meth)acid alkyl ester is more preferably n-but'f (meth) acrylat , ngoctyl
(meth) acxyllaté il Auryl (meth) apryThte or n-stearyl (meth) ac ylate. Among these, a (meth) acrylic
acid alkyl ester whose alkyl_ group has 1 to 10 carbon atoms is more preferable. It is not preferred that
the number of carbdriaférfis ofthe Yl (Feap 351 toc far§e siice frahsparendy bhtheolens shay
sometimes deteriorate . Monofunctional (meth) acrylates ha-- n a s oxanyl group are also suitable for
he improvemeHRESf-6x3gerc pernieabiliity CAS bised here ond: [ 80562 silbxanyitgrotpifeans a group
having a0-31 Furthermore, in order to improve mechanical properties, surface wet tabflity,
dimensionalPstabfti?6f thellehs ahd thelike: thé Balotv-Richtiohed héfomer ean belsptiohally
copolymerized. nzm Examples of the monomer for she improvement of mechanjcal oropertiea
include an arématicNidyl ebmigdtid such as styrene, tert-butydstyrene and cx-meth ' t [ 0058]
Examples offor the improvement of surface 26 acid, 2-hydroxyethyl mthhacrylate, 2-hydro ethyl
acryiate, -Hy@r%(%ropyi methacrylate, 2-hydroxypropyi acryla b, glycerol :nethacrvlat e, polyethylene
glycol methacrylahe, N,N-dimpthyla yitmide, N-methyl acrylamide, dimethylamirioethvl methacryiate,
methylenebisabrylaftide, didcétehs arfyiide NS hyipyrrolidoner NEégbfol attdim NS/ Acetamide,
N-vinyl I-methyl acetamide and the like. .7\m,ng the somonomers, an amide bond containing monomer
..ch as N,Nidiftfetihylatrytamide N-niétfy Pacryldmide; dimbhifytdmBnoétii ¥t etiadtylste s

mpthylenebisacrylamide, diacetoneacrylamdde, N-v ylpmthrothdone, N-vinylcaprolactam, N-vi |

acetamide Of NXVHyF-REAGH{N et Amide S breferdbie 1°5¢ Examples'of themorsmér for the
improvement ofdjmensional stabil itv of the lens include ethylene glycol dimethacrylate, diethylene
glycol dimethacrylate “fietHyleh8 giyeol imeth&biylate” p fet‘f’ﬁ/lgrgée dgiycot ditethacrtbee"
trimethylolprobane trimothaerylate, pentaerythritol tetramethacrylate, bisphenol A dimethacrvinyl
methacrylat%?ﬁo?‘ylmrﬁéth%b%% e,%%\) éjé“mgh%s %gerr%%%{ﬁoﬁafﬁ“g%t% th s%%&t%ﬁ%@lgt%gﬁﬁesﬁzene, ria
lvi isocyanuraiteiacrgd éhe like, 0060% Th.e c%nggﬂnent C ma?y be used alone, or t\gg3 orgllOr kinds

may be used in‘combinata ™ fo% 1157 The tise'amount eenco%nspénr?ernef & féepref:earab W from

0.001 to 40Q partsweight, more preferably from 0,01 to, 300 parts we ht., still more preferahly from 0.01
to 200 parts% B’y%frng Eran%ss‘t ﬁré%grgbrf)? ﬁ%rﬁ%.}é)le ﬁ?@é %%rfs By \?v%lsgSHt, %%%enépgrr? ft ée?rjfsa%t;/l%\/eight of
the compbhﬁgt&. hen the.}j use amount of thceo%qtrgg%ngnt % is tog §mallé C|it may beggrenfidr{fflcult to

: €55, t :
obtain the efféct which is expected%o the c%:mponent . en fhe use amount of the compc%ent Cis

too large, Whi%eotlurbr'kdité/ may arise in the o tq(i eci lens for eye, or mechanical ,progerties such as
. e rlyﬂ e35 O GYGS O %% 1C n WSar]gers m?é/ 1n? eas? or
folding resistance may become insufficient. 2]“ e low wafer content soft lens for eye of the

present invenrson may, further contain a cgglpﬁo&elngs%c%% as an Ogr!g_éra}{i&)le*kt£ absorber, a pigment, a

colorant, a humectant, a SI agent a pharmaceutical and a nutritional sugplementary component, a
compatibilichgppgnent, an antibacterial componeft, a mold

Tensile elastic modulus of the low water content soft lens
for eye of the present invention is preferably from 0.01 to 5

MPa, more preferably from 0.1 to 3 MPa, still more preferably



releaseagentandtheltke.above-ment.ionedcomponens pe:le can be contained in a non-reactive form or
a copolymerization foam. In the case of con "airing an ultraviolet absorber, it is possible to protect
eyes of ophthalmic lens wearers from harnul ultraviolet rays. In the case of. containing a colorant, the
lens or eye is colored, results in easy ident fica.tion @nd an 28 improvement in convonience during
handling. [ 0064] Any of the above-me tdoned components can be contained in the form of a
non-reactii- foromof alcopolymerzatier formdt i preteredthat the @abavelcamponents,arend
copolymerized, that , an ultraviolet absorber having a polymerizable group or a colorant havi.ng a
poi.ymerizabiesgropp4s eseth Sincerthre Sormponent s &6Eo. vniére zed width a aseanaties anddmmohil
|zed, and thus elution may scarcely occur. [ 0065] The base material is preferably composed of
componentsitodoe selected fronsan Lltraviolet absorberramdda Eolorantt and rveratimoreikings of
components C other than these components (hereinafter referred to as a component Clc) . In that
case, it is preferre drthat at teast onetkindiofthe tompoenent Gk islsetectedrfrom aymeth) acrylic acid
alkyl ester having | to 10 carbon atoms, and at least one kind of the component Ck is selected from a
monomer fof e improveherit ofesurifaceowettabiline YUse oftwoborlmore kindscof cemgonents Ck
enhances affinity with an ultraviolet absorber or a colorant, and thus in becomes possible to obtain a
transparent basennater {9066)at thethecase of asingtdrultavioletsabsorber the dEesamount
thereof is preferably from 0.01 to 20 parts by weight, more preferably from 0.05 to 10 parts by weight,
and still moree 29 pietferablyfich ©-L €5 2 pans by wefght based dn 400 pars by wéightoflthe
component A. In the case of using a colorant, the use amount thereof is preferdbn 0.00001 toparts by
weight, moré piéfetabjFrom O00CI O E paft BY Weight drftbsthi e préferably ffoha 010001 to 0.5
paint by weight, b on 100 parts by weight of the component A. When the content the ultraviolet
absorber or ¢olorantistdo dntal itiAat bEeSmediffichft t6 obtdin thaltraviclet abserption effect or
coloration effect. In contrast, when the content is too lar  Lay become difficult to dissolve these
componentLintiib BESE riEterial THe Use afouint of the component. Ck is preferably from 0.1 to 100
parts by weight, more preferably from 1 to 80 parts by weight, and s .till more p efe ablyfromkt, 50
parts by weig@]@,lb%lsed on 100 parts by weight of the componen When the use amount of the
component Ck is too small, it 7R:3\Tbecome difficult to obtaina transparent basematerial because of
lack of affinity with thé WftravFofet AbEBFIEH oI ESlor At “IE iSHot preferredtRAtthe iSetamatiit of the
component Ck is too large since white turbidity arise in the obtained lens for eye, or mechanical
properties sGéhEEFSIdMET FtahoeThay Become Tdutfiden L 667 10%¢id possibtdtorugd s a
method for producing a base material of a low water content soft lens for eye, that
lens-shapedHiGIAing, aKnb Method Ear) L, ifispossible to'Use & REthBaTH T, 71 ¢H B3F6uhdbar- or
pshaped polymer, 30 is once obtained aridprocessed into a desired shape by cutting or. the I, k , a
mold polymé&fization niethod s %&ﬂ-éﬁsfﬁgiﬁﬁgﬂr%a?&r{%%tﬁgﬁ afd tHé Tiké, iPtHe"LHse 6f dbtaini a
lens by butt?ee.z.ef-cuttincz at Iowtgmlperature O suitab [ (113681, A method of oolymer.i zing a
raw material €oRpoSition’containing a'ch Genthy ATTOId pdi vimer(” A oRfetiddioprodide a lens for
eye will be described helow as an example. F st, a gap between twomaldmembers each having a fixed
shape is fi ft ?al V\%‘lf‘?{]g %Ziv(\%/ n%%a eral cér%rgols?tigﬁ.%a%%rlﬁ%?eé of the Fn% e?‘Liglwei’J e“hold hember include
resin, glass, ceramics, metal and.th lige In the case of perfcrmi hotopolymerization, since an
otacaa i transs%égg?r%%%r)igﬁg %rle?eﬁré etj” Yrﬁr?g?egé%g%%%gably%g}sge&? Sgﬁg’ﬁﬁnﬁgog%aatp%o& the mold
me or prope{ties 82 tgerrg(\év r}’gaterias[ cggnprgsgiojr_l a Tc(;a%&lé(gt m@i/tbee used so as to impart a lixed
thickness to'the lens for eye, and togreventéﬁqw eakage of the raw material composition in the gap.
The mold Wﬂﬂ@ g%%gap filled with raw material composition is subsequently irradiated with active rays
such as ultraviolet rays, visible rays or a combination thereof, or heating in an oven orliquid bath,
thereby polymerizing Jhe... m.mate1 &l compasition flied in the mald. s Also.possible,to gmploy &
method us o types of polymerization methods. That IS, It.Is also p%sable to perform hea-

Dol ez lonaliel, SLapumerizetan, Ing soecllc aspaatc oL BRI dmerlzalon. ok sambe, o
in luding ultraviolet rays such as light of a mercur)( lamp or an ultraviolet lamp (for example, EL1573L,

Toshiba Cogporation). are igyadiated within a.short time (usually theur of 185S)  4n gase of performing

heat poi ymerizatio , conditions of gradua sing a temperature of the composition from bout room

temperature;and raiging, to.ths Jemperature af 600019 20000.qvet seyergLhaurs fo seyerg; fens of

hours are preferably used so as to maintain optis al uniformity and grade of a lens for eye, and to
enhance reproducibility..[0063] In, the pglymerization; a heat pplyseri zgipn. mitiater \lledlye or an
azo compound, or aohctopolymerizat ion initiator is preferably added so as to facilitate the
polymerization. In the case of perform g heat polymerization, an initiator having optimum
decomposition characteristics at a desired reaction temperature is selected. Commonly, an azo-based
initi.a tor and a peroxide-based initiator, ach having a. ten-huur half-life t m era .iure of 40 to 1, are
suitable. Examples of the photoinitiator in the case of performing phoiscpolymerization include ac
atbonyi compound, a peroxide an azo comp, a sulfur compound a halogen compound, a metal



salt and the i ke . These pclymc.rizacion nJ. tiators are used alone or .n combinationThe amount of tie
polymerization initiator 32 00701 In the case of performing nolymerization, apolymeraz.atmorL
solvent can he used. Organic and Inorganic various solvents can Fe app., | dasthe solvent_ Examples
oftlessoivbnt include water; alcohol-based solvents Kuch as methyl alcohol, ethyl alcohol, normal
propyl alcohol , isopropyl alcohol, normal butyl alcohol, iI3obutyl alcohol, t-bnhyl alcchol, t'.-amyl a
cohol, tetrahydrakinadpalyettyylene glyeal,, diethylene ghycel, tethyfene glycot,, tetraethylene glycol arid
Polyethylene glycol; glycol ether-based solvents such as methyl cellosolvb, dyl cellesolve, isopropyl
cellchelve, hutylfcetiosdlyes 6fopvl oheglycalmonomethv etiferp diethyléné giycol exononaettvl  ler,
triethylene glycol monometh.yl ether, polyethylene glycol mon ometnyl ether, ethylene glycol dimethyl
ether, diethviese glycefdinséthyl ethér, ariethyleme ulycol dimethyl ether and polyethylene glycol
dimettyl ether; ester-based solvents such as ethyl acetate, butyl acetate, amyl acetate, ethyl -ctate and
methyl benzdate;dliphatic hydrocarbon-based sal as normal hexane, normal heptane and normal
octane; alloyclio hydrocarbon-based solvents such as cyclohexane and ethylcyclohexane;
Ketne-based solvents stichlas acetons, méthyf ethyt ketonelanddhez hylristibuhylketonarsaromatic
hydrocarbon-based solvents such as benzene, tolhene and xylene; and petroleum-based solvents.
These solvent raay beeased alonie] wr dwoldrmioré kirdsamayhsused inonibination. 83 6071]
Ithecessary that a layer made of an acidic polymer and a basic polymer (hereinafter referred to as a
coating layefpis feiified dnratdegstabpart bPaSurfdee ofeBase htatérial t Nthellb@ivatef éoftent soft
lens for eye of the present invention. Inolusin of a coating layer imparts satisfactory wetsabilitv and
luhrscitv to thetstiface of tHeldris fandthiis iipatting excellentldoifort f00722n & sur pessent
inventors have found that, even if the low water content soft lens for eye of the present invention has
low water cGritefit afid §s §6f, &7@ alsd the vaseimatétal kS nedtrall itis possibr totiffaresufficient
wetfabadlity, lubricity and anti-foul ing property to the surface c.)f the lens by forming coating layer
made of an 2¢idi€ pelymeraiita bdsié p%ﬁﬁﬁé@oﬁ%@ﬁrféée??ﬁé@%y?ﬁcéﬁ@dl o the 16w water
content soft lens for eye of the present invention, it is possible to remarkably reduce or avoid a
phenomenoh’of adhesibn df. the Tek: 16 fedl Eormeadufifc Wear, Which Rias hitheftd beéh téarded as
a problem in a onventional low water content soft lens for eye. [ 0073 It is not necessary to have a
oval ent borid-BEtweern"Coating layéianchase Thasstiatly, is préferiedto MavBHdcovitert bond
between the coating layer and the base material since it become possible to produce by a simple and
easy step. B4 The'cOating 1y&erhias practical darabilBven i the tase of Having flo To¢alBHEbond
between the coati.layer and the base material. [00741 The coating layer is preferably made of one
or more kin&foﬁgﬁgjt:po:ymers and one Of more kinds of basic polymers. Use of two or Tore kinds of
acidic POly;E%ﬁ or two or Tore kinds of basic polymers are more preferable since It is easy to develop
properties %\%“ubricity -nd anti- ou_ing property surface of the lens for eye. In particular, use of
two or more kinds og,aoidio golymers and one or more kinds of b %ic gol mer are more Ereferable sc
this tendency is Lobe'faftherincreased [ 8075 P* The'toaliig 1&yer preferably iieiudes ora or more
layers made of an acidic poly (acidic polymer 1 , and one or more lal era made_of a basic polymer
(basic polyn%)((a%r %@Sr%&%% ! thlene ngg%ce? of éq‘ 28 dllcegr?d %giceﬁ/oeyrﬁére I%%Fsbt%ybe formed on
the surface of the hase material is preferably from.1 to 5, more preferably from 1 to ., and still more
preforably i e 3 THe e ben ol the & i & BOHRGE | 238 g ber ot o ot o basic
polymer layer. [ 007171 The present inventors have found that e ellentw t_.ability 35 <%t tal.number of
acidic and b%gf*[ccgﬁgr%e??e%/%% (IESA; %}] f;a)tﬁ%lneftén T%v\@ Svgténrecnotn;(g-?ﬁéoﬁ?er%:sxﬁ)?}g%/gsof rgeaﬁPeesent
invention Thi% é%cetrilsccrclijec:isaély .img%tgng fSor inrdelgér afrqm tg(r-:-n <é{![elwéooint %%h%r]tf%ngr%g 8;1 thfsproduction
process. In that sense, in the fow water conitent soft len for eye of the present in - tion, the total

number of pé% Qg i%eolél er Ia}/ (s is%r fer IIy r nd.not geferal 2.[0Q7 The
preserh nvgrgtors%avép%?so coﬁﬁ;mgd t%gits Wettgﬁﬁi§/9 aﬁ%%ﬁ%ﬁ:?t e%?g cargélyP eSvSeToS%dIBe}\%en if the

coating layeroply sontains,agy, one of agidic.and basle polymets. QO79) Fromythe viewpoint of

wettability, lubrty and shorter of the production process, the low water content soft lens for eye of the

present inveption preferably includes constitution selected from the follqwing layer cepsitutions 1 to 4.

In the iollowincT notations, molding means a lens-Shaped molding, that is, a base material. The foll

owing notation shaws layer, congiitution in which the respective-jayecs are. sequentiglly aceymulated on

a base material from left to right. 00801 Layer ccostitutio 1: Molding/basic poly e ayeriaciidic
polymer layer, 5 Jsayer cons dit.utlon, 2, Molding/acidic polymer Jayer/basic polymer layer 36



Layer constitution 3: Mopoing/Pasicpolym,r layer/ polymer layer/basic polymer layer Layer
constitution 4 Molding/acidic polymer .laver/basic polymer layer/acidic polymer layer Among
these layer constitutions, layer const. tution | and layer constitution 4 are more preferable since they
exhibit particularly excellent wettability, and layer cdstitution 1 is most preferable from the viewpoint
of production-related It is :Possible to suitably use, as the basic polymer, a homopolymEx or
copolymer havinga plurality of groups having basicity along apolymer chain. Anami ogrouoLudisalts
thereof are suitable as tie group having basicity. Suitable examples of the basic polymer include an
amino group co taink(rmethaciylate polyorer suchfas!ipolytallyldmine)y polyfvinylatring)pated
poly(ethyleneimine), poly(v ylbenzyltrimethylamine), polyaniline, poly(aminostyrene) or poly (N,
N-dialkylamirio ethyt siethaciylate)ian aminosgroup-contairifg (nseth)acrykaimide polymersdch as
poly(N,N-dimethylaminopropyl aerylamide); and salts thereof.though the followings are examples of a
homopolymer, thase Eopalymets (ila.na copelyhter tetibasic moriomérs cdinposthe basic poiymer,
or a copolymer of a basic monomer and the other monomer) can also be suitably used. [0081] 37
When the basiegolyimetis-a eopolmer; thedsssie menomeresmivbsing fise edpolyriersispreferably a
monomer having an all yl group, a vinyl group and a (meth) acrylby! .grotro from the viewpoint gh
polymer abifiy, 2P8Thestprete@bly ambRbméihadiig d etifpacyloyhgroup.Suifablé examples of the
basic monomer composing the copblymer include allylamine, vinylamine (N-v:i 1 carboxylic acid amide
as a precursorj¢ 2yibehzylrimefiylamiie: ansiho'trets-contaitingshrene ; anT A6 gidupLedntaining
(meth) acryl ate, amino group-contalninc (meth) acrviamide, ands al tS thereof. Among these
monomers, @t ABYGFOGP-Ebritaltmethy Bery ez Bmino-&rotp-contdfiho Tmeth) Beffdimide, and salts
thereof are more preferably from the viewpoint of hi gh polymer abi 1 ity, and N, N-dihevhylam. ethyl
methacryl afe, /N i %tﬁ??&miréﬁ%ﬁ%ﬁ&y&?ﬁig%? aRd Balts HeEreBf afe midst preferable. [ 0082]
The bas lo polymer may be a polymer having a quaternary ammonium structure. Ih polymer havinc a
guaternary afMifdHium structure compound can impart antimicrobial properties to a soft lens for eve
when used for coating of the soft lens for ene [ 0083] It Is. Possible no suitably use, as the api.dic
polymer, a homopolyhf&t dr'copblyiErRaVing a pidrality of GrotpeRaving ACidiENs Hotyra polymer
chain. The group having acidity is suitably a carboxyl group, a sulfonic acid group and salts thereof,

38 and most sGitdtly H caboxyIigroupad Salts theréof- Bxanipiés &¥Suitable Heidic BOIVATET include
uolvmethacryiic acid, polyacrylic acid poly (vinyibenzoic acid) , poly(thiophacetic acid) , poly

(4-styrenesﬁ?dﬁi8 acid) ,Xb%ﬁ%ﬁnﬁgﬁl?c?ﬁi a%ﬁ%%o}f&g-aé&érﬁ?ﬁee- -(?ng?/Vpe?bBéﬁ@sl? fohic dcid) and
r.alts thereof. Altho?h the abovehpolgmers are examu| es of a ?o polém@r, thes&;sco§olymers (I.e,a

copolymer otbasic’ %):rLl%ﬁw\érs c%rﬁpos%ﬁ&ﬁ?e Bgéfi@%% éf%- é‘c& onmfe?IB} abadic monomer and

the other monomer) can also be suitably used, 00841 When t cidic polymer is a copolymer,
the. acidic ﬁ]ng)%éfﬁ %Pico}rln%ao)s%mlhse %5%(%1361%%?@/ pger@?naglgl a (rjngrf(r)&r%)gr’ hgﬁ% an al ye ]é%u%’,avi nyl
Group and (methh ) Aoyl ggae fom ¢ viswpol oL hish polymer zebily. endmpsherefersbly o
monomer having a (me ég actleyl grop. Suita e%xamp es of'the acidic monomér corhposing- the
copolymer inclu (reﬁ(me h)vinylbenzoic ulioni id, vinvisulfonic acid
2-acry|ammr38-szg- eﬁﬁél%?&gﬁn%gjﬁgﬁiigasgd%n é%lﬁfs péréé’f Rﬁ”lto ort%feg rrﬁc?ncg’r}rl]%rts, %%th)
acryiTh acid, -aorylam 1-2{;rrhey1yilrgropanesulfonic.aciq:a,and salts thereof.are more gnégferable, and
I

(meth) acryl(ljéi acn : nd salts thereof are most %%éfg?a e.lfl&fgf]s%g psbjffmgrsafé a pol(f/rrnse? having a

aroup selectadtfram,an. amige, ondand g fydioxyl aroup, ILisprefeed in.at 8 hasie pelymer and, or
an acidic pot ymer has ave an amide bon since a surface having o%]or]ﬂy Weﬁabiﬁty ut a?so lubricity

can be formeg. i 1s proferted ihata beslsnopmerandigranagdie.pameLhgahays,  ;ayvdroxy

group since a surface having not only excel lent wettability but also excellent anti-fouling property
against a lagri a.in.can %%f%rn;}%gi%%glin aMggeyprgeg%r@Q[y, two or more kinds of the acidic
polymer and basic polymér are polymers having a group selected from a hydroxyl group and an amide
bond. That is@%lpw water content soft lens for eye prefer ably contains two or more kinds selected
from an acidic polymer having a hydroxyl group, a basi having a hydrcxyl group, an acidic polymer
having an amide bopdand g basiciolymer having an.amidebond. 1n this gase, it isyreferred since
the effect of forming a. surface having lubricity, or the effect capable of forming a. surface having

excellent anti-fouling property, agaipsy, adacrimahfluid can e mare remarkably exerted,,[Q087]
More preferably, the coating layer contains at least one kind selected from an acidic polymer having a

hydroxyl group.and a hasicRelymer having 2 hydrexyl graun, and at least onekind-selected from an
acidic polymer having an amide bond and 40 a bas ¢ polymer having an amide bond. inthiscase, it
ispreferree since both the ci fect of forming a surface having lubricity, and effect capable of forming a
surface having excellent anti-foolin property against a lacrimal fluid can be exert 00 88] Examples
of the basic polymer having an amide bond include polyamides having an amino group, partially
hydrolyzed chitosan, a copolymer of a basic monomer and a mon mer having an amide bond and the

like. [ 00891 Examples of the acidic polymer having an amide bond include polyamides having a
carbovv] arorin a2 eonnolvvmeaer of an acidiece monomer and 2 monomer havina an ach -de baond and thea I T

Qm D



a basic monomer and a monomer having a hydroxyl group and the e. [ 0091] Examples of the
acidic polymer having a iydroxyl group include polysaccharides having an acidic group such asuronic
acid, chondro t n sulfate, carboxymethyl cellulose and carboxypropyl cellulose, a copolymer of an
acidic monomer and a monomer having an amide bond and the like. [ 0092] 41 The monomer
haeol _ an amide bond is preferably a monomer :laving a (meth) acrylamide group and
N-vinylcarboxylic.acidramide{includiaga cyelie monomnen) frons the viewpeaint of ease ©fmed
polymerization . Suitable exampi.es of the monomer include N-vinylpyrr idone, N-vinylcaprolacta ,
N-vinyl acetamide; least a nyhacedsd. Giesformamede, N N-dirpethylacrda ide; N,N-diethyl acrylami
de, N-isopropyl acryla. de, N- (2-hydroxyedacrylamide, acryloylmorpholine and acrylamide. Among
these monomers2Nivinylpyrrolione and N,N-dimethylacrylar de are preferable from the viewpoi.nt
_Lubricity, and N,N-dirnethylacrylamide is most preferable. 0093] Suitable examples of the
monomer having hydrodrogrouminciude hydrexyettyd (methyacrylate Shydroxvpropyl (meth)acrylate,
hydroxybetyl (meth) acryi ate, ydrxyethyl (meth) acryl amide, glycerol (meth) acrylate, caprol a
one-modified 2 lydroxyethyt (meth)racrytéete, N (dehydroxyiphenydemateimide; thydioxystyrede and
vinyl. alcohol (carboxyl ic acid vinyl ester as a precursor) . The monomer haying a hydroxyl group is
preferably a meonotrer having aqmetty) abryloyl groapfronmthe viewpoitaofedserof polyrherization,
and more preferably a (meth) acrylic acid ester monomer. Among these monomers, hydroxyethyl.
(meth) acrylate® hydroxypropyl i{meth) acrytate aediglycerbl (nféth) aerylatetare preferablefrom e
viewpoint of anti-foul ing property against lacrima 41 and hydroxyef 1 (mnth)acrylate is most pre rable.
[0094] Spedsficexamolesofpreferabletopolyfetofalrasicrnonehhranidia mororree having an
amide bond incicde an N,N -dimethylam.l.noethyi. methamaylate/N-vi cylpyrrolidone copolymer, an N
N-dimethylafiricafiyl ImethactiatefN N-girhethvasryiamnide ¢copoliter, @ntNIN-dilmethviapdinopropyi
acrylarride/N-vinylpyrrfli'done copolymer and an N,N-dimethylaminopropyl

acrylamide/N Neditnéthylaeylamide Bop6lyimelr-1An NER I gt ylarm opropyl dcryidadigérN, to
N-d.imethyiaoryiamide copolymer is most preferable. [0095] Specific examples of preferable
copolymer of &n &6idi€ Afbhomep afdPA PrGHoRE P havity an arnidestid incitite aymethyaery
acid/N-vinylpyrrolidone copolymer, a (meth)c acid/N, Ndimethyiacryiamfde copolymer, a
2-acrylamidet2iméthyisiapanesaiciicinyfpyrolidbnecoptlyfigiand a0 ¢ by weight, and
2-acrylamide-2-mecuylpropanesulfonic acid/N,N-dimethylaerylamide copolymer. A (meth)acrylic
acid/N, N-difefhy fFacyEamitercdpolymer is hiostpreferable §60961 weight. It is not
Specificexamplesofpreferahleconoiymerofabasicmonomer and a monomer having a hydroxyl group
include. an Nib&tHYF Arfethariyfate/iydreRp&inyl 23 (ethfattyRite®epifydrognlarge since
N,N-dirnethyl.aminoethyi met ¢ ylate/ql eiol (meth)acrylate copolymer, an N, N-dL.arnsnoorouv
acrylamide/hyars ettiyl Gmeriate aHtPan R 15GimethYIamiAGitoN” £ &ctyiamide/glycerol
(meth)acrylate copolymer. An N, N-dimethyl amlnoethyiacryimte/hydroxyethyl (math) rylate copolymer
is most -referalilé. 130971 Specific examples of preferable copolymer of an acidic
monomerandambnomerhavi nganamidebo inciudea (meth) h)acrylic acad/hydroxyethyl (meth)acrylate
copoivmer, a (meth) A&yl adidiglycerof (methyachid & Topolymer 2 25 L famite-2 e bfyif opan
esuifonic auid/hydroxyethyl gmet acrylate copolymer and a 2-acrylanide-2-mefhylpropanesnlfonic
aced/glycerorféfr%%ﬂﬁ%g%&te &6p %e??“#%@t%&?ﬁlie acidifydrfoxyethyl math)aciyiate coBolymer is
most preferagle.igo 81 ir%the, case of using a. copolymer of the basic monaomer or acidic
monomer and the otherfofiomer -the copolyriefization ratio { “waight of Basic Ménéimétor &cidic

monomer] 4 weight 1:.the other monomer] is preferably from /99 to 99/1, mare preferably from 2/98 to
30710, and ST A0re HiEhercily AR L0180 T BOI2G. WHEH 16 S35 e B 1At 1 S the

above Lance, functions,such as lubricity and antkfauling, property a02instdd s 1 coqium
carbonateandwater isadded. Afterdissolvingbyheating, nitric
acid is added and the volume is fixed by water. Regarding this
solution, siliconatoms aremeasuredby ICPemission spectrometry

and the content in the base material is determined.



a lacrimal. fluid are lito be developed. [ 0099] In order to change various characteristics, for
example, thickness of the coating layer, tis possible to change molecular weights of an acidic polymer
and a basic polymer. Secl.fically, when the molecular weight is ncreased, the thickness of the coating
layer commonly increases. However, when the molétular weight is too la be, it may become difficult to
handle due to an Increase in viscosity. Therefore, acidic and basic polymers to be used in the present
invention preferalgly have a m oleculax weight of 2,000 to 150,000. The molecular weight is more
preferably from 5,000 to 100,000, and still more preferably from 75,000 to 100,000.nolecular weight of
the acidic and basicIpelymers is.a polyethylene-gratent weight average moleculanweight measured by
a gel permeation chromatographic method (aqueous solvent [ 0100] Coating of the coating layer
can be achieved bywvarious rmethadsdisclased, for example, da WO 99/35520,AMD 02457148 or U.S.
Patent No. 2001-0045676. [01011 The method for producing a low water content soft lens for eye
of the presen td Loventionywitl bhecdescribedelow. The tow watér conteptsg-ftdens for@ye<of the
present invention is obtained by respect.i.vei.y coa.tina a surface of a 1ens-sdaped molding (base 45
material) withhanaaidichpolymernsalation andeg basicl poiyier sclution-16 5 titigs cmare peeferably. 1
to 3 times, and still more oreferabiy | to 2 times, to form a coating layerThe number of times of the
coating stepoof @n acidic.polymer Soilmemal be<differemt front tHat @f thex coatingpstep of 'ai basic
polymer solution. [C102] The present inventors have found that excellent we exceiabH1' and lubricity
can be impartet byrvelry seallanimber oftirnesof the coating steps (toidl maber éfrcoatingesteps of
acidic and basic polymer solutions is 2 or 3) in the method for .Jroducind a low water content soft lens
for eye of theqpresaenrtinventidks Thisddct is erucial iy importamdonindustaafiom thengewpoint of
shortening of the roductin process. In that sense, the total number of coating steps of acidic and basic
polymer soltiticridlisi preferabhyi 2ot 3;rand metpreferaply 2 0H01037< 1 9hTher presentiaverntiors have
also confirmed that wettability and lubricity are scarcely developed only by performing either the
coating step’6r diraciiic pélyradrsolbtien sethercoating steprof atdsic (ifeP sdlutionionee in the low
water content soft lens forof the present inven [0104] From the viewpoint of wettability, lubricity
and shorten I°8ffe production process, coating of the coating layer is 46 preferably performed with
the constitution selected from the following constitutions 1 to 4.followitg notation shows than the
respective coating StEp®are Sefuetitialdpplied 16 alsurfaceof £moldifig frofrfetedright. [0105]
Constitution 1: Coating of asic polymer solution/coating of acidic polymer aol ition Constitutior :
Coating of dtidié poRimer SollitiBri?€ofing of basic poRMTEr soRitiBR = © S E6HS oittit 6f 37Cbating of
basic polymer solution/coating of acidic polymer solution /coating of basic polymer solution Cons
ti tud: Coating of Adidic oRifieF SoRitibR/coating 8f BasiRpoIgmer 3bitionlcodting bPaciiEpolymer
solution Among these constitutions, constitution 1 and constitution 4 are more preferably since
the.obtained Tow Watef toritent STt éns fof &ye éxhibits particufaexceridnt wettabifitr aher ©
constitut.ion 1 is mast preferably from the viewpoint of ptoft ¢ on-relatedcity 0106] In the case of
coating an adidiépolyiner &0iutioRAnE & asic Polymer Solufion? asitfat e ihade ffatéhial may be
untreated or alreadytreated. As used herein, thepi- s'e. "surface of a base mate al. is already treated"
means that R SUrfce of e B&se Matérial 1€ Sub’s adfed 0% Sliface rBalMEt or stiffale Mddification by
a known method. Suitable examples of the surface 47 treatment or surface modification include a
plasma treatment’ Oéh%rﬁi%%ﬁ%odif%%ﬁoﬁﬁuéﬂ%ﬁémi’ﬁc‘é?ﬁﬁ%ﬁoﬁ&ﬁz@aﬁ%?é P44 csiting &fd the like.

[01071. One of preferred aspects of the method for producing a low water content s géens for
JSHtn WIUHES the ooy SRBS T {03 i S ofdar <Sp.7 © Siap o

eye of the p?é)sle\fﬁ J|‘r‘;Lven ion ircludes the f%ﬁowmg gtoerﬁg
polymerlzing & mixture of & component which is palysiloxane compound having a purality.of
polymerLzable functional groups per ‘molécule, and also having a number avérage molecular weight of
&OOO0r”“¥%§8ﬁ¥89%§kngﬂg}§;usnmre excellent in mechanical properties

)

such as folding resistance. The number average molecular weight
of the component A is preferably within a range from 8,000 to
100,000, more preferably from 9,000 to 70,000, and still more

preferably from 10,000 to 50,000. When the number average



a po vmerizable monomer hayinc a ficsoroaikyl group, to obta a lens-shaped molding; <Step 2>

Step of bringing the molding obtained in the step into contactwithabas cpol ymer solution,
ndchenwashingthemolding, to remove the surplus basic polymer solution; and <Step Stem of
hringing the molding obtained in the step 2 into contdct -/4 .h an acidic polymer solution, anH anon
washing the molding to remove the surplus acidic polvmar solution. [0108] As mentioned above,
a layer madecof anacidicypolymer-ahd-a basicrpalyraer can he fernedania lenseshepedqaalding by
48 sequentially bringing the molding into contact with an acidic polymer solution and a basic polymer
solution. Thereafter-surplusipolymer syareferablysremovedday sufficieatly washing: [ 0109)] Itis
possible to apply, as he method of bringing the molding into contact with an acidi..o polymer solution
or a basic polymercsolution, wasoust¢ca ingrhethodssuehasran snmmessioneiethad {dippig=method) ,
a brush coat od, a spray coating method, a spin coating method, a die coating method and a
squeegee methoch [ 0110 o 1diWhen contaot withet solution issperfoimeds byarpiremernsiarimethod,
immersion time can vary depending on various factors. Immersion of a molding in an acid ¢ oc.lymer
solution or & basicyyclymenisetutionss preferablyperformedi fon t to 80cminutespmore préferahTh- 2 to
20 minutes, andmost preferably]. minutes * [ 01111 The concentration of acidic and basic polymer
soli-Lions cavahrdepesding Ot propertiesiofvar adidic polypieraraybasie polymer, thicksess of a
desired coating layer, and other various factors. The concentration of the acidic or bas pc].yner is
preferably fio?® 8001 to |0ri: by weight, more preferably from 0.005 to. 5% by weight, and most
preferably from 0.01 to 3% 7 weight. I: 0112] 49 maintained within a. range from 2 to 5, and core
preferably from 2.5 id-415: [FOELS; r redRdmdva bf sufpiug akitic and sasic polymersiby washing is
commonly performed by rins.ing a molding after coating using clean water or an organic solvent.
Rinsing is preferably perforareteby: imiiersing the melding in Watersoradreorgartic s6wehtof éxposing
to a water flow or an organic solvent flow. Rinsing may be completed in one stem. However, it was
recognized tHatdPisietficient fibt @rinsiRg St is perforimed iplurd times.sRinsRgTE préferably
performed in 2 to 5 st Ps.sion of each mold 11, in a rinsing solution is preferably performed for 1 to 3
minutes. [ 02 18] € r Pureipatetis akoipreférably €d asahe rinsiig salution 'in GrdePtciicrease
adhesi on of a coating layer, preferred to use an agueous buffered solution having pH adjusted within
a range fromi22 7 imore preferasty Rlto 55 and 36 fiore préferabhf fonf2 5 004,557 0171 Si

The step of drying or removing an excess rinsing solution may also be included. P. molding can he
dried to Som& BREERE By Meraly-BEIRgHET? 46 §tand under i athfosphere! Diyirg isoreferdbly
accelerated by supplyi ng a ms id air flow to the surface. Flow rate of the air flow can he adjusted as a
."iction of fiie BTNt 6f & Trateharto 5 drigd Cand mecHmicalFas g 6th Materidl© It is not
necessary to completely dry a mold lerei. n, it is important to remove droplets of a so lution adhered
ant a surfaceOFthée hiolding a°Esmparéd with drying of the molding.. Therefore, the molding is only
dried until a film_of water or a solution on the surface of the mold is rem ced, resulting in shortening of
the process£ t%é,lf}avorably. [01161 It is preferred that an acidic polyracr a cia basic polymer are
alternately coated. It is possible to obtain a low water content soft lens for ,e%e which has excellent

wettability and lubr tHat€ahnot Be BbH figd by A Sifgidiager @hd ais6 his Exealdtt comfort that

cannot be obtainedbya si#gle I%yer, bg ,alt]&ern%f[ely coatin)? theéoolymers.émlgg The coatigrg layer can
he asymmettic. A& isel Hereadymiietric retdrs 1 the fact thafd CoRkfing ayer forfied ™o side
of a low wate cggtentsoftlens fotr eis differfent fr&;n that formed on a second sifde %@Psitg the first
side. As uset herein, different coa inlgslaxi%?' reférs1d the t. actthisr ané%]éﬁnﬁ ’Tgyeé’?rfcrmé/ don a first
side and a coatigg layer forrgfd on a secogg l§iaqﬁelea%h ggsldifferent sgrfaee charac%erirséig% or

functionalities. [ f§]’5f%@ mgmgnreeo moreé saits $uchas sodium (c?trflori%igsfc;C “acidic of basic

polymer sollfti%n. -Eh? cogcen%gg%n &fléh%f‘alt Ig,:%reggra%lé frgén gfl {%-0%)0%}’ v(\)/gigﬁrll{i. %s ;tLth
concentration of the sal. INncreases, a. pmyeF&%o ylte exhibits a more Sp ericar Spatia -
tructureHo ever, ngein the c%ri%%tr%tgon bgcome too higgé eyven tl,fst eh%QEIyelectré)%yit%isld%pos] ed on

a surface of a mold g, itis not sat sefantor?lg dle%i(])%itagl.C ore prefterab 2 fhe oonoentrati on of the salt is

from 0.7 to 4, 3¢, D welg. [ 04,8, , ., The Jow water ontan soft gas forgug ot e present jpyention is
useful as a lens for eye, such as a low water content soft contact lens, an infraocular ens, an arri fi.oi

ol comea., & Gomeal ey, a sunalelsyer 2 spectaclelens: Tipsollens i paneniary syltable as

a low water content soft contact lens. [ Examples] [ 0120] The present invention will he speoifi.oaJ
| y described below by way,of Examoles, but the presentinvention.is,not limjted thereto..[.01211
Analytical Method and Evaluation Method In the present description, d v state means a state
where specimen is acuumadrV ed at 40Chours, and then vanuum-dried at. room temperature ( Cs C)
for 5 hours vacuum. The



52 degree of va.cum in the vacuum drying if set to 2 hPa or less. The measurement of mechar
properties in a dry state is carried out as soon as possible after nine vacuum dryang. [ 0122] In the
present description, wet state means a. state where a soecimen is immersed in pure water at room
temperature (25C) for 24 hours or more. The measufement mechanical properties in a wet state is
carried out as soon as possible after pulling out the spec en from pure water [ 0123] (1) Molecular
Weight Weight avetage malecularaveightand nuntber average-mel lecuhakweightswere-measu red by
a GPO method under the following conditions. Pump: TOSOH 02-8020 Detector: TOSOH 21-8010
Column oveniShimadzu ©10s6A Autassampler NQSOEHASY801 0 CoT umnmaFQS G tskgek
GMHHR-M (7.8 mm in inner diameter x 30 cm, 5 pmParticle diamet r) x two columns Column
temperature= 35C: Mobile phase! ehkdrafoimeRleweateo 1.0 miiminute Samplecdneentiatdore 9.4% by
wen.ght Injection amount: 100 pL, 53 Standard sample: polystyrene (having a rolecul.ar weight of
1,010 to 1,090600) {2)iElicationo o f Using agwescribedlanking di®cspecimens eachr nmeasuring 5
mm in width (minimum portion) , 14 mm in length and about 0.2 mm in thickness were cut out from
contact lenssshdped samplescand therhsteetehed up tetise lerdgth, whichiisd.5 ¢ifmes (elongation of
50%) longer than an initial length, by han Five specimens were tested and the number of specirncns,
which were notbrokeh lwasiwnttena 101244 (3)Foldintp ResistahcenAcomtact:s-shaped Spetimen was
folded in two by fingers and then strongly rubbed by fingers. Five specimens were tested and :judged
by the following ctiteria: A: Alirspetimén arespotfalled. B:cSome Spetimeénsare not failed. C: All
specimens are failed with slight. degree ED:All specimens are failed with intermediate degree betwee
C and FAIl spééiméns are failed to fragments. [ 0125] (4) Transarency A contact lens-shaped
specimen was visually observed and transparency was evaluated by the following criteria 54 A:
Transparent with notirh!i g B SWhinétubidify o abiitiste riiediatedegreedbetwvesieA Jand C:
Semi-transparentwhite turbidity. White turbidity with about intermediate degree between C and E
E:White turbidity-With FreortParisparericy FOFZ61Y () YW ater Cotitent= L SNA contact Terfsishasedl shecimen
wal used. The sp cimenwas dr ied by a vacuum drying oven at 40C for 16 hours and weight (Wd) was
measured. AftertRE Specinfer? Was Hydrated5ySin piite Watér incal coRstaftieniperature bath40C at
least overnight, water on a surface was wiped off by a wiping cloth ("Eimmipe(r)", manufactured by
NIPPON PAPERTRECHEC0.C TTDYané Weltiht (IRA) was ffeasureto WatBreonteALWES & -
determined by the following eguatioc. In the came the obtained value is less than 11, it was judged as

measuremelEhAitaticry 6F s dMahwas WittteHe a8 Mlesé taniiggpersion degree (value

obtained by dividing weight average molecular weight by number
average molecular weight) are also measured by a similar method.
[ 0033]

In the present description, the weight average molecular
weight 1s sometimes represented by Mw, and the number average
molecular weight is sometimes represented by Mn. The molecular
weight of 1,000 is sometimes written as 1 kD. For example, “Mw
33 kD” means “welght average molecular weight of 33,000".

[ 0034]

The component A is a polysiloxane compound which has

plurality of polymerizable functional groups. The number of

polymerizable functional groups of the component A may be 2 or



Water content (%) = 100 x (Ww - Wd.) /Ww (6) Water Wettability A contact lens-shaped specimen
was vmersed in a borate buffer (pH 7.1 to /. .) in a beaker at room temperature. The beaker containing
the specimen and the borate buffer was exposed to ultrasonic using a ultrasonic cleaner (for 1 minute)
. The 55 specimen was pulled up from the borate bugfer and the spec was held in air so that a
diamener direction becomes vertical_ A state of a surface of the specimen. wasvisually observed, and
then judgedhy-tbe follewing-criterias AIA ligdiskfilp groassurfaseds held fop 20 seconssof mare. id
film on a surface is broken within 10 to 20 seconds. A liquid film on a surface is broke- within 5 to 10
se.conds D:Afiquidsti 1y onia-surfacesisrhrekert withirbl ¢0 51seconds.sA liquiddtilil on)a surface is
broken instantly'thin |1 second). [01271 (7) Measurement of Dynamic Contact Angie Usind, as
dynamic contact angle samplesdilineshaped-sppecimens each measuringrznmxiodanm x about 0.1
mm cut out from samples molded into a film, or strip-shaped specimens of 5 mntinwidtincut out from
contact lensgghapedsaneles cadvancinedynamicaontact angtenredative tofa boratedudfen (ph 7.1 to
7was measured. An immersion rate was set to 0.1 mm/sec, and an immerse depth was set to 7 mm. [
0128] (8) Tensie klasticduius, Elongation at Steak Using a prescribed blanking die, specimens
each measuring 5 mm in width (minimum portion), 14 mm in length and 0.2 mm in thickness were cut
.u t from contaétdéns-shaped samples. ci 56 RIM-100, manufactured byORBENTEC Co., Ltd. A
testing speed was 100 mm/minute, and a distance between grips (initial) was 5 ffEL 01291 (9)
Lubricity Lubricitwascsubjectedtosenss evaluation lafterrubibing samplesi(eontactiehs shape) in a
wet state five times with a finger of a person. A: Excellent lubricity B: About intermediate lubricity
between A anceCC:aVdderatedabricity EHttleviubricinalabout intetmediate tubrichetweeh Coard E) E:No
lubricity [0130] (10) Adhesion of Mucin Mu n, Bovine Submaxiilary Gland (Catalog No 499643)
manufacturedr by EALE:go/CHEMICErP aratiowas 1sed<asimucint Contact lens:shapedisamples
were Immersed in an aqueous mucin solution having a concentration of 0.1% under the conditions of
37C for 20 Hours dnd-theh e @Mourit of idcin adhigred 6 samplesawas detetmined by a bicincnco
acid (BCA) protein assay method_ 0131] (11) Adhesion of lipid In a 500 ml beaker, a stirring bar (.36
mm) was plasetyapd 52l lg stmethyPpal itate andi500 §&F pureiwaterweretoharged LAY L
temperature of a water bath was set to 37C and the above beaker was placed in the center of the
Jater bath, fef6Wed By Sta ringfor Bhe hoGrisiRg & agrRetiestifsrt Avrbiation speed Waistset to 600
rpm. Contact lens-shaped samples were put in a lens basket one by bi and then put in the above
beaker, followéd b§ Sfirfing.SARBE 1 Fi6Br, stifrtitAwas stepped and Safnpes inthe fern<haskét were
subjected to rubbing cleaning using city water at 40C and  quid detergent for domestic use
("Mamalemdr® manifac? thred sy Eiorf EofpSration) SAfRT cledifiriy, 'Saimple’ wére fut fiff &screw tube
containing a borate buffer (pH 7.1 to 7.3) and then inmered in an ice bath for | hour. After pulling out
the screw ruf fror TRE etbathSwhitd Tarbitity GFreaniples wasSisuaiP8seéri8dand the amount of
methyl palmitate adhered to samples was judged by the foil owine criteria. A:Transparent with no white
turbidity :SIRRtWRRELTBIAT i§ UbSENEIE: EbRSFderabl&iite firbidity s obseRed Wit turbidity
accounts for most part :White turbi.dit )éaccou,nts for entirety (12) Artificial. Lacrimal Fluid Immersion

Test BAFKKE ATGTTEEYY Butrer S610t6H, IWhich WAS prepared in‘dccordance with the method
disclosed in[li88§g}to 36 on page 32 of WO 2008/127299 pamphlet, except that oleic acid is used

In the present description, the term “(meth)acryloyl”
represents both methacryloyl and acryloyl, and the same shall
apply to terms such as (meth)acryl and (meth)acrylate.

[ 0037]

The component Apreferably has a structure of the following

formula (Al).

[ 0038]



58 in placethe oleic acid propyl ester, was used as an artificial lacrimal fluidwell of a multiplate for
culture (24-well model, material: polystyrene, radiost erili zed) , 2 rnli of an artificial lacrimal fluid was
charged and then one sa (with contact lens shape) was immersed. Shaking was carri ed out at 100
rpm and 37C for 24 hours. After pul ling out the samfle, the samole was lightly washed with phosphate
buffer solution (PBS) and then immersed in the well inwhich the artificiaj la or ma fluid was replaced by
2 of of an artifigiahlacemal fuieh. Furthermore, after shaking at 100 rpm and 37C for 24 hours, the
sample was tightly washed with PBS and the_amaount of deposits was observed by visually evaluating
the degree of white turbidity of thefféa pllé. The vajaFUa ion FWas carried out according to the following
criteria. No white turbidity is)dbsérged } edurbidity deg8 than 196 of area) is observed C:
Considerable white turbi(10 to 50’ g ar a§2is bseryed [%: \ihite turbidity accounts for most part (50 to
100% of area) , while back side can be seen ﬁrough side cannot be easily seen through [0133] (13)
Transparency (Projector) In glass netri dish, a borate buffer (pS 7.1 to 7.3) was 59 a universal
projector (MODEL V-10A, manufactured by Nikon Corporatioh), transparency was visually observed
when irradiating samples:in gouacri digh with Hghtrfror abeve iandebelows and thesrevatuated
according to the following criteria Transparent with no white turbidity Slighz white turbidity is observed
Considerable whiteturbiditylis ebServediDWhite prbidity dtcoumts foe amost pad dWhiteitunbidity
accounts for entirety (14) Degree of Pigmentation Degree ofat.ion (depth of blue color) of samples
(contact lensshaperwas visaalhys observed awd thehcevdluated adcorging te the ¥allowingariterf
A:Coloration is recognized at a glance About intermediate decree between A and C of pigmentation
Slight colordtioniis ¥eéogized D:Aboatinéwnediate dégree between Cand=D Jlpigmentdtioh No
coloration is recognized L01-i51 (15) Lens Molding Ratio ~ Lens molding ratio was determined by
dividing a diahteters:ef’a sample(with contact lensshape)-bya diameter of angar pobtion-(having a
shape corresponding to the sample shape) of a mold used foi molding the sample. 60 [0136] (16)
Friction  TERLEICthesa Aardtis SEOWn #F Fitp 1, sadyridnie frietidh betiraesralfilm,las a sample,
andanartificlal lea er was mpasured An artificial leather. 1 ("SUPPL _ , model numne : PEZ13001,
manufacturé® By TeemitsutTechhefiRe T LLicwaS SRR 'oht6 ohektrface Df @ulass plate
measuring 26 mm x 26 mm x 1.4 mm to which a fishing _ for pulij. q in a horizontal direction Is
attached. Thée 8ftificial leather was stuck so that. the back side faces outside. A film 2 measuring 60
mm x 60 mm x 0.25 mm in awe: scare was placed on a horizontal. rubber plate 3 and then a surface of
the film was suffic. antidtétted ditte a0 borate butfer(ptit.2é P.3}.yTHeapeihiegldssplatéwaspia ed the
eim so that the artificial leather faces the film, and then a plastic container. 4 containinc small iron balls
(the total weight-6tS / rPBAlIsTarTt & Tonksineiis 5bAras placedthe ot Ushiy a tehstiét8stig machine
(RIM-100, manufactured by ORTENTEC Co., Ltd.) , tie fishing line attaches to the glass plate was
oulledat a afe*SFTOOMAIMCE eﬁ%%ﬁ?oﬁt%ﬁ'&ire%ﬁ@nﬁ’ﬁ@@? aPdify. AfiKRTIRESS i®%
amicfrictionbetweentheartificial leather sine) and the film was measured by a force to be appl ed to
the tensile B3 it Boiling ReSGance P+ e SHmpies thitPeohtact 1 shapé)limmersst i clean
pure water were out in a closed vial Dottie. Autocl,affesterilization 61 was carried out12700 for 30
minutes, anden dart le8Wwerd E85idd o Thén entperiture’ Frietcyches e re rebeatet: 3he cycle
including a series of the above operations, Thereafter, the above-mentioned water wettabi ty (6) was
evaluated. (18} SRrubdiy Resi§tahce A+ AU Sampled (Fitty ontact fehs Shapé)weré paded in the
recess formed .ir;nithe center of the flat of the hand and a cleaning solution ("OPTI FREE", ALEX) N
JAPAN LTO' i< addett After SSrBBING ° t and RAck SIG6S (eHEn'T0 5 by Bl of e firéfinger of
another hang,csl%m les Wergé)ﬁljjctfin a screw tug%ggrﬁkiréi ng cl can "OPIT. FREE," and thein left to

aConic residuyean Among fhese po rl e .
stand for 4 hours or more. 1 een cycles were repeated, prowalg hat ore c%?g inciides a series

of the abovegogerajt_igrqs. Samples were tgggnt gshcejg wi.th,cure water and immersed in a bgéate buffer
(ph7.1t0 7. 3] : ?ﬁereaﬁ‘tler?tﬂe abdve-m water \A‘//ettgoll?ty%)lwas evaILPaﬁed.e(iéﬁo crubbing

nton
Regsmmceggnce it has high polymerizability.

[ 0041]
Suitable specific examples of R' to R® include hydrogen;

an alkyl group having 1 to 20 carbon atoms, such as a methyl



In the same manner as in (18) , except for using "Re41216" (Bausch & Lomb Incorporated) in place of
yOPTI FREE(2", the evaluation was carried out. [ 0137] Reference Example 1

Polydurnethylsiloxane having a methacryloyl group at both ends (DMS-R31, Gelest, Inc., he.low
muntioned compound of the formula (M2) , weight agerage molecular weight of 30,000, number
average molecular weight of 13,000) (20 parts by weight) as a component A, trifluoroethyl acryiate
(Biscoat 3Fg@saka QrganierGhem:al brdusirydl:e) 80 pastsy weightlas-acomponend, a
TRGACTSRE1850 (Ciba SpecialtyChemicalsinc., 2 cartsbyweight) and etrahvdrolinalool (20 parts by
weigh a) weretgixed andd, hen stirred: Asagresult, a.uniforqiangd-trapspareat menpmes mixture was
obtained. This monomer mixture was charged in a test tube and degassing was carried out under
reduced pressuse of 20abare (27 L3Rawhilerstisnng usingadoueh anixef, and thel he prbs.suse was
returned to atmospheric pressure using an argon oas. This operation was repeated three times. Th a
glove box underiaqittogen atmosphere, theomonomermmixture was fnjectechintod. aiImaglddap contact
lens made of a transparent resin (pc4-m,ethylpent e-1) and then polymerized by irradiating with light
(8,000 lux, 20 minutespsngta fluorgsoent, lamp:oshibarCorparation; =60, guasi-daylight, 6W, 4
lamps). After polymerization, the whole mold was immersed in an aqueous 00sbywe t isopropy!
alcohol solutiehanda contact temgishapadomolding was removed drom the moptahukhe abtained molding
w.as immersed in a large excess amount of an aqueous 80% by weight isopropyl alcohol solution at
60C for 2 hpum Fafthermote; theé nwlding was immersedinokangeexcess amount of an aqueous
50% by weight isopropyl alcohol solution at room temperature far 30 minutes, follo1/2-e(- by
immers.ion irpa ddrgeexekss amolmnt of anaduenas 259 by weightopropyl-aleohol solution at room 63
excess amoun of pure water at room temperature for 30 minut Finally, the molding immersed in clean
pure water Was 'ouf inia cldsedwialdottle, -ard. heptautoclave sterilisation was cagried out at 121C for
30 minutes. The obtained molding had a water content of less than 1%. The evaluation results of the
obra moldingcare showrtipcTablé 19 Referenée Exaaiplés 2ao A2eptyEr tHeovdTy same manner as in
Reference Example 1, except that the use amounts of components A and 8 were change, to amounts
shown in Tablé 4¢ firoldings Wete ‘obtaifisd "Bethathd btainéd wicldings hada water content of less
than 12.. The evaluation results of the obtained molding are shown in Table 1. [ 01391 65 Reference
Examples 131602 £ LUATRe Vel sarme tranrfer esincRefeferiteExamjle Texéept that
polydimethyls oxane having a methacryloyi group at both ends (DMS-R22, Gel t, Inc.,
below-mentiGHeePctRpaun 6P tHRFormERCIVR), Weldht average Afofedtilar WéighPof 8:300, number
average molecular weight of 7,400) was used in the amount shown in Table 2 as a component -A, and
that trifluordetiyl Atrylase ISisENat 35 OSakaPOrGanic EheRticalanaastiyY Lt \Was uséa in the
imountshowninlable2astacomponentR,kbldingswereobtained. The obtained molding had a water
content of 1§ than 9% SFHE evaltationFesiits of the ShaiTEPMORRRG aFE ERoWRGH T able 014 66

OS091 OIIOTYTTLIGO 5553
nonadecaflucrodecyl group. Among these groups, hydrogen and a

methyl group are more preferable from the viewpoint of imparting
satisfactory mechanical properties and high oxygen permeability
to the lens for eye, and a methyl group is most preferable.
[ 0042]

L' and L° are preferably divalent groups having 1 to 20
carbon atoms. Among these groups, groups represented by the
following formulas (LE1) to (LEL12) arepreferable since a compound
of the formula (Al) has an advantage of easily obtaining with

high purity. Among these, L~ and L° are more preferably groups
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in e very same manner as in Reference Example 1,1@xcept that polydimetnylsiloxane having a
methacryloyi group at both ends (X-22-164C, Shin-Etsu Chemical Co., Ltd., weight average molecular
weight of 7,200, iyaber-averagernoleculasweightrof-4,8080) (50 pants bynreight) wassysedas a

comporent A, and tha the monomer having a faiboroalkyl group (50 parts ght) snown in Table 3 was
used as a camponentd i moldings peere obtained; dhecevaliationdasultsiof theeobtaineed: melding are
shown in Table [ 0143] Evaluation results

formulas (LE1l) and (LE3), andmost preferably a group represented

by the following formula (LE1l). In the following formulas (LE1)

to (LE12), left side is drawn as an end which 1s bonded to a

polymerizable functional group X- or X°, while right side is drawn

as an end which i1s bonded to a silicon atom.

[ 0043]

[ Chemical Formula 2]

OCH,CH,CH, (LE1)

NHCH,CH,CH,  (LE2)
OCH,CH,NHCOOCH,CH,CH,  (LE3)
OCH,CH,NHCONHCH,CH,CH,  (LE4)
OCH,CH,CH,CH, (LE5)
NHCH,CH,CH,CH,  (LE6)
OCH,CH,NHCOOCH,CH,CH,CH,  (LE7)

OCH,CH,NHCONHCH,CH,CH,CH,  (LES)

NHCH,CH,OCH,CH,CH,  (LE0)

OCH,CH,NHCOOCH,CH,OCH,CH,CH, — (LE1)

OCH,CH,NHCONHCH,CH,OCH,CH,CH, — (LE12)

[ 0044]
In the formula (Al), a and b each independently represents

the number of the respective repeatingunits. Preferably, a and



ci ,JDUrrr; TPELI buTPTO2 T Elongation (number or specimens wbich were not broken) 2
Ac.uoaPdrurrrai. | CO PT STCS X-2/-1 646 | (Parrs iwr Nome we i ght. ) Bir3coar 3E14 29
4E0:D=3TECr; 71PODSTECS N-SISH06. 4000002CY, 0T51d0057 --)17.C9JeJON arciiir,xz
ao.uaro-rod. 77 GTIYCR77.4. 0C011-0--reH ridllIPXx@ 65 elditox.ii eoueaeoeH 69 Biscoat 3FM: Tn i
orcethyl meth i, late (Osakacryanic Chemical Industry Ltd.) Biscoat 81: Octaflubropentyl ab.b"e

(Osa...a. OrgasiccGhemiealdndustry kid:) Biscoat 312 Jeiflooreethyt acrylaten(Osaka: Crganic
Chemical Industry Ltd.) Biscoai | IF: Hebtadecafluorcdecyl acr ate (Osaka Organic Chemical Industry
Ltd.) HFIP-MzHexafluoroisopropylanethac late{€entrab chassoCGor, hitd: ), [0348oRefesengel Exams es

250 37 In the v.,i_y same manner as in Reference Example I, except that the
polydimethylslioxanerhawving amethacsyeylbgroop:atthoth ends showvn in Table,4even more
(below-mentionedcompound of the formula ( )) was used in the amount shown in Table 4 as a
component Arthe=campoenen oB viad nabused) anearthie yreranamer shown 4y Iable 4 (o50nparks by eight)
was used in the amount shown in Table 4 as a component. C, moldings were obtained. The
evaluation resulfs0sf the obtained molding are shown in Table 4.
[ 0045]
When all of R' to R® are methyl groups, b = 0, and a is
preferably from 80 to 1,500, more preferably from 100 to 1400,
still more preferably from 120 to 950, and even more preferably
from 130 to 700. In this case, the value of a is determined by
themolecularweight of thepolysiloxane compoundas the component
A.
[ 004¢]
The component A of the present invention may be used alone,
or two or more kinds may be used in combination.
[ 0047}
The other compound to be copolymerized with the component
A is preferably a component B which is a polymerizable monomer
having a fluorcalkyl group. The component B has properties of
water and oil repellency due to a decrease in critical surface
tensioncausedbya fluoroalkyl group, therebyexerting the effect
of suppressing a surface of a lens for eye frombeing contaminated
with components such as protein and lipid in a lacrimal fluid.

The component B also has the effect of giving a low water content

soft lens for eye, which is flexible and is excellent in comfort,
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and is also excellent in mechanical properties such as folding
resistance. Suitable specificexamplesof the fluorcalkyl group
of the component B include fluorcalkyl groups having 1 to 20
carbon atoms, such as a trifluoromethyl group, a trifluorcethyl
group, & trifluoropropyl group, a tetrafluoropropyl group, a
hexafluoroisopropyl group, a pentafluorobutyl group, a
heptafluoropentyl group, a nonafluorohexyl group, a
hexafluorobutyl group, a heptafluorobutyl group, an
octafluorcopentyl group, & nonaflucropentyl group, a
dodecafluoroheptyl group, a tridecafluorocheptyl group, a
dodecafluorooctyl group, a tridecafluorooctyl group, a
hexadecaflucrodecyl group, a heptadecafluorodecyl group, a
tetrafluoropropyl group, a pentafluoropropyl group, a
tetradecafluorooctyl group, a pentadecafluorcoctyl group, an
octadecafluorocdecyl group and a nonadecafluorodecyl group. The
fluorcalkyl group is more preferably a fluoroalkyl group having
2 to 8 carbon atoms, for example, a trifluorocethyl group, a
tetrafluoropropyl group, a hexafluoroisopropyl group, an
octafluoropentyl group or a dodecafluorooctyl group, and most
preferably a trifluorocethyl group.
[ 0048]

The polymerizable functional group of the component B is
preferably a radical polymerizable functional group, and more
preferably a radical polymerizable functional group having a

carpbon-carbon double bond. Examples of preferable
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polymerizable functional group include a vinyl group, an allyl

group, a (meth)acryloyl group, an a-alkoxymethylacryloyl group,
a maleic acid residue, a fumaric acid residue, an itaconic acid
residue, a crotonic acid residue, an isocrotonic acid residue,
acitraconicacidresidueandthelike. Amongthesepolymerizable
functional groups, a (meth)acryloyl group is most preferable
since it has high polymerizability.

[ 0049]

The component B is most preferably a (meth)acrylic acid
fluorocalkyl ester since it exertsaremarkableeffectof obtaining
a low water content soft lens for eye, which is flexible and
is excellent in comfort, and is also excellent in mechanical
properties such as folding resistance. Specificexamples of the
(meth)acrylic acid fluoroalkyl ester include trifluorocethyl
(meth)acrylate, tetrafluorcethyl (meth)acrylate,
trifluoropropyl (meth)acrylate, tetrafluoropropyl
(meth)acrylate, pentafluoropropyl (meth)acrylate,
hexafluorobutyl (meth)acrylate, hexafluorocisopropyl
(meth)acrylate, heptafluorobutyl (meth)acrylate,
octafluoropentyl (meth)acrylate, nonafluoropentyl
(meth)acrylate, dodecafluoropentyl (meth)acrylate,
dodecafluoroheptyl (meth)acrylate, dodecafluorooctyl
(meth)acrylate and tridecafluorocheptyl (meth)acrylate.
Trifluorcethyl (meth)acrylate, tetrafluorocethyl (meth)acrylate,

hexaflucroisopropyl (meth)acrylate, octafluoropentyl
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Reference Example 28-yeferense Examples29 uorooctyl (meth)acrylate, which are
preferably used. Trifluorcethyl (meth)acrylate is most
preferable.

[ 0050]

The component B of the present invention may be used alone,
or two or more kinds may be used in combination.
[ 0051]

The content of the component Bin the copolymer ispreferably
from 10 to 500 parts by weight, more preferably from 20 to 400
parts by weight, and still more preferably from 20 to 200 parts
by weight, based on 100 parts by weight of the component A. When
the use amount of the component B is too small, white turbidity
may arise in the obtained lens for eye, or mechanical properties
such as folding resistance may become insufficient.

[ 0052]

It is possible to use, as the copolymer to be used in the
basematerial, acopolymer obtainedby copolymerizinga component
which is different from the components A and B (hereinafter
referred to as a component C), in addition to the components
A and B.

[ 0053]

The component C may be a component which decreases a glass
transition point of a copolymer to room temperature or 0°C or
lower. The component decreases cohesive energy and therefore

exerts the effect of imparting rubber elasticity and flexibility



Reference Example 90 Reference Examere 7p. CTdEJUKI ODUO30,40'd iReference Examele 33
Reference, Example 34 Reference Fwamp;e 35 Reference Exampte 96 Reference Example 37 7I
[Cle <Synthesis Examples> Synthesis Examples of copolymers used for coating in Examples are
shown. In Synthesis Exan,les, molecular- weight ofgach copolymer was measured under the following
conditions. (GPC Measurement Conditions) Apparatus: Prominence DEC system, manufactured by
Shijnadzu Gasperationumpke-20AD Auto-sampler: SIL-20AHT Column oven. CTO-20A Detector:
RID-10A Column: manufac re I TOSOHCORPORATIONOMPWXL (7 8mnin inner diameter x 30 cm,
13 pm in particle gdiameter) Solvent:water/methanol = 1/1 (addition of 0.11g2.ithiamni ate) Flow rate:
0.5 mT/mInute Measurement time: 30 minutes Sample concentration: 0.1% by weiuht Injection
amount: 100 pL Standarg sample: iRclyethylene-exide standardsample; snadagtuPdlent (0.sskid to
1,258 kA)). [ 0148] Synthesis Example <CPVPA: N-vinylpyrrolidone/acxylic acid (molar ratio of 2/1)>
Ina 500ml,threemeackedilas , M-winyd pyrroildenre (66:68 <72 g, 0:60-meil) cacryvitc, aatdi(2d:62 a, 0.30
mol) , dimethyl sulfox P (353.969), a polyme izationini ia tar VA-061 (Wako Pure Chemical Industries,
Ltd., 0.1408-g,<:662mmob ana2 detfcapzoetgarl tAb ) eSaln@.63anmblowerecharged,cand then
equipped with a three-way stop-cock, a ref lux condenser tube, a thermometer and a mechanical
stirrer. The cententrationtoftheimanomezrmwas 20% oy Weeightt Aftee degass g in hide the
three-neckedflaskusing a vacuum pump and repeating replacement by a rqon three timozs,

carried out at:80@ $oriG.5hours sfollowed by tenoperaturelrisiste 70Chanid durther, stirring far6.5 hours.
After completion of the polymerization, the polymerization reaction solution was cooled to room
temperatureyand 1 0G:nibof Waterwas atlded,; and then the sokition Waslrouredantd 400 &, of
acetone and the mixed solution was left to stand overnight. On the next day, 200 mL of acetone was
further added maad4he solutibrr aasdeft tostandpand then the sapermatantwasaemovedayy: d
decantation The obtained solid component was washed seven times withacetone/water =400 TEL /10i
mL). The sofid<cotsonentwas dried everdight bycieac aun srying oven@tB0C! Liagidditegen was
charged and solid component was crushed by a spatula, and then dried by a vacuum drying oven at
60C for 3 haurs.tThes thusobtdiAed: ecnblymerchddeal moteculamweight M4 kDY Mwa180 'RD
(Mw/Mn = 3.9). [0149] Synthesis Example 2 73 <CPVPA: Neviiylpyrrof done/acrylic acid (molar ratio
of 1/2)> fupaB00mb threatnécked flask IN-vinylpt dvdorer(3) B41cf 0.39tmbh < aerdie aeid (43.24
g, 0.60 mol) , crmetnylsu.l foxide g) , a polymerization initiator VA-061 (Mak Pure Chem Industs,
Ltd., 0.1408°G,/0:862 mred andP-nictéaptethantP {43.8'Lai, 0.63 mol) were charged, and then
equipped with a three-way stop-cock, a retldx condenser tube,permometer and a mechanical srer. The
concentratior? 8fthie monomerwas 20% by vieight. After degassing inside the th e -Rcked flask using
vacuum pump and repeating replacement 'Ipy argon three times, stirring was car.r.ied out at 50C for
0.5 hours, followed By tefiftigratiferise to 70 andFurther 3firrnd for 6.5FobFe A& comipletion of the
polymerization, the polymerization reaction solution was cooled to room temperature and 100 mlf of
twater was SGded AricPther ths SOIUBFITWas PoUred into 500 b 6t Aeéfonesardithe iked solution
was left to stand overnioht On the next day, 200 rri of acetone was firadded and then the supernatant
was removedby deBantatien “Fie- Sbtad?ﬁ% &diitVdorRponen. was washéd sabeér tifnes with
acetone/wafer (=700 mL/100 ralL) . The solid component was dried overnight, by a vacuum drying
oven at 60C15qdid HitFogerfwas thafgetland tHa Solftf €oiRponéntwas erishéd by'a Spattta, and
then dried by a vacuum drying. at 60C for 3 hours. The thus obta in. ed copolymer had a molecular
weight of MAZ65 “RP2 \iH° 202 kO (MFA 71%= 370" 150} 74 Syrithesica EXampid-3 <cPvok:rrol

idoneiacrylio acid (molar ratio of 0/10)>
{(meth)acrylate, ethyl (meth)acrylate, n-propyl (meth)acrylate,

n-pbutyl (meth)acrylate, tert-butyl (meth)acrylate, iscbutyl
(meth)acrylate, n-hexyl (meth)acrylate, n-octyl (meth)acrylate,
Z2-ethylhexyl (meth)acrylate, n-heptyl (meth)acrylate,

n-nonyl (meth)acrylate, n-decyl (meth)acrylate, isodecyl

(meth)acrylate, n-lauryl (meth)acrylate, tridecyl



In a 500 mti three-necked flask, N-vinyloy J dope (MTP, 90.02 c, 0.81 nol.), acrTHacid (6.4 g, 0.09
mol) e (386.8 g), a poi yme i%ation initiator VA-061 (Wako Pui Chemical industries, Ltd., 0.1408
g, 0.562 mmol) and 3-me captcethano (2-ME., 430.63 mmol.) were charged, ar d then equipped
withree-way stop-co c:<, a reflux condenser tube, aghermometer and a mechanical stirrer. The
concentration of the monomer was 20% by weight. After degassina inside the thr ecked flask using a
vacuum pump.and yepeating-teplacement by argenthree-times stirring was-eare ed out at 50C for 0.5
hours, followed by temperature rise to 70C and further stirring for 6.5 hours. After completion of the
polymerizationcthe) palyrmerzatjon-ral . tion sglution was) cooled to-room temmperagdre and 100 mL of
water was added, and then the solution was poured into 500 mL of acetone and the mixed solution
was left to stang-ove dar-ight. -Onithemextiday 200rkLLekacetane wasfurther added ane-100 mL of
hexa e was added, and then the supernatant was removed by decantation. The obtained solid
component wasasheg:sevendimes withacetonglwater - 500 ml# 100 +at) + s'he solid component was
dried overnight by a vacuum drying oven at 60C. L.icuid nitrogen was charged and the solid
component was eryshecyhy aspatida zand thenrdried by ayvacugmodryingevenat 60C 75 of Mn: 35
ED, Mw: 130 ED (Mw/Mn - 3.8). [015U Synrh.esis Exampi s 4 <CPVPA: N-vinylpyrrolidone/acryi c acid
(molar ratio 0f80/203 c r y 1 lrthe samermannetas in Synthesis Examptes3; excepk that<d 72 mol of
N-vinylpyrro done and 0.18. mol -f acrylic acid were respectively used, a copolymer was obtained. The
thus obtained-copolymer hadamoleeudat weightot-Mn> 45 ED oMw: 193 ED-(MwiMa =443 [0152)
Synthesis Example 5 <CPEA:N,N-dimeth 71ylamide/acrylicacid (molar ratUocif2/1)> In a 500 ml.
three-necked flask, M,Nadiméytactytai e (59:50gy0:600 fnof racnylietacid: (21.62:g, 6.3001mol), pure
water (325.20 g), a polymerization initiator VA-O6a (Wake Pure Chemical Industries, Lid., 0.1408 g,
0.562 mmothangd2-mercaptodapel 3:8 pLt, 0263 pymel) werefchdrget; andithesequippecwith a
three-way stop-cock, a reflux condenser tube, a thermometer and a mechanical stirrer. The
concentratiotedfe re smeriomer WasZ0%eightrAftet rdegassing inside three-neckediflask arsing a
vacuum dump and reueating replacement by argon three, stirring was carried out at 50C for 0.5 hours,
followedhitetnperatarecrisesto 70Ctamd. fufthertstiringet-@.5<hicurs. After gompletionoflthel 1ty .
polymerization, the polymerization reaction sofution was concentrated up to 400 g 76 by an
evaporator, apdithen thersolation was poaredlinte 2 proya0t/i-rexane (=500neT/A00mo): Afte.rbeinci
left to stand, the supernatant was removed by decantation. The obtained soii component was washed
three times Wath2-propanol/n-hexane (- 250 mL/250mL). The solid component was washed seven
times with acetone/ water (= 500 mili/100 mf). The solid component was d:ried overnight by a vacuum
drying ovenlat 8DE. Liquid nitrogen was charged and the solid component was crushed by a spatula,
and then dried by a vacuum drying oven at 60C for 5 hours. The thus obtained copolymer had a
molecular weibht of VT BEROCKEKE) (MA/MAL 3.5) TOIB3] Syithesis Examplé eoerties,
<CPDA:N,N-dimethyla ylamide crylicacicl(molarratioof1/2)> ~  In500 ML three-necked flask,
N,N-dimethyl&eryRrrides(29270 ¢ 10.300° B aciylié acid- (4326 §y 05600 hfei)S paré Watér 292.40 g),
a polymerization initiator VA-061 (Wako Pure Chemical Industries, Ltd., 0.1408 g, 0.562 mmol) and
2-mercabto tFHifoi (43.8 pIF D63 HiAGI) Wete cRAFGEEE anddtherfeqiipped with:a three-way
stop-cock, a reflux condenser tuht a thermometer and a mechanical stirrer. The concentration of the
monomer was20%' B weight: After degassing inside the three eckedtlask -sing a vacuum pump and
repeating replacement by argon three times, stirring was carried out at 50C for 0.5 Sours, followed by
temperaturéL%-qgé”to 70C and further stirring 77 for 6.5 hours.er completion of the polymerization,
polymerization reaction solution was concentrated up to 350 a evaporator, and then the solution
was pcb 2-propa-,olfi:ABKArTe(-800MIT S Afferhé g RRTSSIEAE the SopErmatht Was removed
by decanta 'o . The ohtained solid component was washed three times wi h 2-propanol/n-hexane (-
250 L/250 nil) Fhié 5ofid confpotentikas Grida oversight by VRS diing 6vers a¥ 666 SLiquid
nitrogen was charged and the solid component was crushed by a spatula, and then dried by a vacuum
dryir.i g oven at 60C for 3Hols “fhe'thus oBtained tapslymar had a molecular weight of Mn: 87 kD,
Mw: 2im kD (P{IO /é;fln = 2.7). [ 0154] Synthesis Exampde 7 <CPDA: N, N-dimethy acrylamde/acrylic
acid (molar ratio"s 90/10)> In a 500 712 three-necked flask, N, N-dimethylacrylamide (DMA, 80.30
g, 0.810 mol), acryli¢ acid (6.49 g,.0.090 moi), pure ateré 47.90q), a polymerizat2o n t ator\TA-061
(WakoPureChemica i{r?(ﬁndgsjfﬁess,%df 140 &R&% mbl) and -%Oe%énéggth%%offﬁf/@c,%ﬂz pL
8.63 crol) were_charged, and hen equipped with _three-way top-cock, .a reflux condenser tube, a
thermome avrqléét;%“ %%%Eéﬁi%aﬁ&ﬁ%@r&?hﬁ%%&%ﬁ rgtl(%nc of ﬁ]lexmo%rrr?/er Wasafdni’byl\;v%%%%lfﬂer
degassing i.nside the three-necked flack using a vacuum pump and repeating replacement by argon
three 78 times, stirring was carried out at 5000 for 0.5 hours, followed by temperature r.i se to 70C
and further stirring for 6.5 hours. After completion of the poly e ization, the poiym rization reaction
solon was concentrated up to 470 g by an(ava(gorator, and theo] union was poured into
2-propanol/n-hexane (=



560 mL/500After being left to stand, the supernatant was removed by decantation. The obtained solid
component was washed five times with 2-C-0 nol/n-hexare (= 250 mL/250 MID . The solid component
Wc dried over ht by a vacuum drying oven at 66C. Liquid nitrogen was charged and the solid
component was crushed by a spatula, and the_ driex$ by a vacuum drying oven at 60C for 3 hours. The
thus obtained copolymer had a molecular weight of Mn: 54 aD, Mw: 162 kD (dw/Mn - 3.0). [0155]
Synthesis Examgle 8 <GRRAxNNdirelhylagka delacrylic acid (melarratia of 95/5)y1 2 g
three-necked flask , dimethylacrylamide (DMA, 0.19 mol), acrylic acid (AA, 0.01 :Rol), pure water, a
polymerizatipnriRitiator WA-063 (WakerRure,Chemicat industries, ftdp 9.093nmal)-and
2-mercaptoetha ol (2-ME, 0.07 nmol) were charged, and then ecuipped with a three-way stop-cock, a
reflux condensertube] artbermoemetersidamechanical stirrer.qlihe-eancentration wf the:monomer was
20% by v,Light. After degassing inside the three-necked flak using a

vacuumpunipardre peatingriplacement 39, byargortithree timesastiing was carried out at 50C for 0.5
, followed by temperature rise to 70C arid further stirring for 6.5 hours. Aft r completion of the
polymerizatiohythehpdiymenization reaeticresolytian wasncorice ntratedium ta- 50 grkiyian evaporator,
and tnun the solution was poured into 2-propanol/n-hexane (= 200 mL/200 mL)Afterbeingleft to stand,
the supernatair wvasoremevedivadidairationvThe obtained sdlich epmponient Wasowashed:three times
with 2-propa ol n-hexane (= 100 milldOO m15).solid component was dried overnight by a vacuum
drying oventlat 80Cy Licpuid hitrogen, wals ehargedhand:thieysolielccomponent avas ¢rushéd by a spatula,
and then dried by a vacuum drying oven an 60C for 3 hours. The thus obtained copolymer had a
molecular weight ofMinesE7 kDp dMver229 &D.{0156] SynthesisrExamples 910 26«<CRDAL as
N,N-dimerhylacrylamie/acrylic acid> Polymerswereobtainedhythesame c edureasinSynthesis
Example 8, Bxéept thattamoantsydrrdiéoricentrations vof monarers. BN, methylacrylamide (DMA),
acrylic acid (A. , a Pul ymerization initiator VA-061 and 2-mercaptoe anal. (2-ME) were set to values
shown in Tablens L0157 B0 ETalle 51t DAVIA (root sRATImoNMANEeS1 aam of) .comede 2-PE
..concenr_ra Li:3n (mmo i (5 hr weight) Synthesis Exar7-3 P 0.19 0.31 0.093 0.070 20 Sr'solo
Example 9 id]2EgampRe & 7 yhT2ieds 1. 181 1 010161001 1010101, ON-10-0 122103 20t am,

N-vinyl acetamide or N-vinyl-N-methyl acetamide is preferable.
[ 0059]

Examples of the monomer for the improvement of dimensional
stability of the lens include ethylene glycol dimethacrylate,
diethylene glycol dimethacrylate, triethylene glycol
dimethacrylate, polyethylene glycol dimethacrylate,
trimethylolpropane trimethacrylate, pentaerythritol
tetramethacrylate, bisphenol A dimethacrylate, vinyl
methacrylate, acryl methacrylate, and acrylates corresponding
to these methacrylates, divinylbenzene, triallyl isocyanurate
and the like.

[ 0060]
The component C may be used alone, or two or more kinds

may be used in combination.
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[ 0061]

The use amount of the component C is preferably from 0.001
to 400 parts by welght, more preferably from 0.01 to 300 parts
by weight, still more preferably from0.01 to 200 parts by weight,
and most preferably from 0.01 to 30 parts by weight, based on
100 parts by weight of the component A. When the use amount of
the component C is too small, it may become difficult to obtain
the effect which 1s expected to the component C. When the use
amount of the component C is too large, white turbidity may arise
in the obtained lens for eye, or mechanical properties such as
folding resistance may become insufficient.

[ 0062]

The low water content soft lens for eye of the present
invention may further contain a component such as an ultraviolet
absorber, a pigment, a colorant, a humectant, a slip agent, a
pharmaceutical and a nutritional supplementary component, a
compatibilizing component, an antibacterial component, a mold
releaseagentandthelike. Anyoftheabove-mentionedcomponents
can be contained in a non-reactive form or a copolymerization
foam.

[ 0063]

In the case of containing an ultraviolet absorber, it is
possible to protect eyes of ophthalmic lens wearers from harmful
ultraviclet rays. 1In the case of containinga colorant, the lens

for eye 1s colored, results in easy identification and an



[ 0158] Synthesis Example 17 <CL)DEAC: N, N-diethyl acryil ide/ao loylmorphol ire> ‘n a 300 mE
three-necked flask, N, N-diethyl acryl amide (12. 71 .9, C . 100) , N-acr,y-loyiriorpholine (24.12 g, C..
00 rriol) , c-amy! alcohol (63.20 g) , a polymerization 3 nit) ator VA-061 (Wako Pure Chemical
Industries, Ltd., C .0310q, C. 124 mnal) were chargegl, and then equipped with a three-way stop-cock,
a reflnx condenser tube, aometer and a mechanical stirrer. The concentration of the monomer was
30% by weights Aftet degassing in s-ide, thetheeernecked flaskiusing a vacuum pump and repeating
replacement by argon three times, sting was carriedout. at 70C for | hour, followed by temperature rise
to 75C and furthesstirring for 4 hours. After completion of the polymerization, the polymerization
reaction solution was cooled to room temoerature 81 and the solvent was distilled off by an
evaporator, and thenwashiedronce-with -eash ©of fnhexane/mathanad (3061460 mlnE30mL/35 mL,
100 mL/20 m's and 100 L/10 ITLL). The solid component was 'd overnight vacuum drying n at 60C.
Liquid nitrogenewes:charged and the selid cemponent was csushednby aspaiula, andthen dried by a
vacuum drying oven at 60C for 3 hours. The thus obtained copolymer had a molecular weight of :
49kD, Mw: 1621 b {Mw/bh £ Ba3) .0k SynrthesistExample 18 <CRACDMeACryloylmerpholine /N,
N-.dimethylacrylamide> In a 300 mL three-necked flask,acryloy o pmoline (14.20 g, 0.101 mol )
,N-dimethylacrylam e (DMAy 99QP=g, G.260 rhe)l) L t-amyl ak cohak(96r 1) aner: zg tdampinitiater VA-061
(Wako Pure Chemical Industries, Ltd., 0.0310 g, 0.124 mmol), 2-mercaptoethamol (86 uL, 1.23 m=l)
were char d¢and thert equippedanith laytheee-waylstap=cocki a refduxscondenser tubeparthermometer
and a mechanical stirrer. The concentration of the monomer was 20% by weight. After degassing
inside the three<sngckedrflaskassing atvacubmspumptand. rEepeating replacémentby argon lthree
rATLe-S, stisng was carried out at 70C for 1 hour, followed by temperature rise to 75C and further
strrng for 4 howrsiAftemeompletionsof the polymerization, the polymerization reaction solution was
cooled to room temperature and the solvent was distilled off by an evaporator, and then 87 washed
once with ea¢h’ 66h-hexane/me ancl (= 00 mL/30 mL, 500 ralL/40 mL, 130 mL/3 rriL and 200 ml/7 ml) .
The solid component was dried overnight by a vacuum drying (wen at 60C. Liquid nitrogen was
charced and the solid ol e 1g ascrashed by a spatdta,vandithers driedfavacpamedrying oven at
60C for 3 icurs. The thus obtai d cocl3mor | ad a molecular weight of 1122: 4.3 kD, MTA7: 17 Kr) (Mw
= 4.1) ) . SyRResSis Examplel 19 TEPDEDM: A, N2diethyl agpidmide/NNedifnfrelacigiamidesd  In a
300 mizthree-necked flask, N,N-dietfyl acryzamide (DEAA, 19.22 g, 0.151 mcl.) , N,N-dimethylac
ylamide (DMA 124887, 10: 150 7r61) © €ARTI04165 ) dndPa pelyniérizationdAitiatcr\pA081 (Wake
PureChemi cal Industries, Ltd., 0.0465 g, 0.186 mmol) were charged, and then equipped with a
three-waystépcoeka féffix E6ndenset tibe 248 thefiitmetérdnd & mechanicaffirrer Sthe 1t
concentration of the monomer was 25% by weight. After degassing inside the three-necked fla
<1.2sieg a Vat&din pUmp and fdpeatihgaeplacénterithy argon treetines; stirdfgiwas eafié.d out at
70C for 1.5 hours, followed by temperature rise to 75C and further stirring for 3.5 hours. After
completion 68 polfinefization; the polymeriZatibt fFéaction Sofifion Was beRE8 t6on Temperature -
-d the solvent was distilled off by an evaporator, and then washede with each of n-hexaneimetha -1 (=
500 mil m1EZE0hLAZEMT720260 ifsh AP dntF2660 I3 Fh sof il dompEréteys wasried
overnight by a vacuum drying oven at 60C. Liquid nitrocen was charged and the solid comoonent was
crushed by A¥patifia, ahd tﬁ%ﬁ ey BY € Vathum diying dven"&60e for'd Kourd thé thi<'Sbtained
c000iymer had a molecular weight Mn : 90kn, Mw; 327kD (Mw/Mn = 3.7) . [ 0161] Synthesis Example
20 <CPEIEBK: RR{3-HyP6Kye 4 17 SERAHideN “N-Sey Rty amides iy a"30b rat three-necked
flask, N- (2-hydroxyethyl)acrylamide (15.04 g, 0.100 mol) , N,N-gi ethyl crylamide (9.96 ,, 0.100 mol ),
t-amyl alcohbt (6586 Y)< PAl %%?&gﬁoﬁﬁnaigfgjf)‘{/i\%l?V\%ﬁ%ﬁﬁelé%‘?ﬁfﬁﬁﬁdi%ﬁés}? tfd., 0.0310
g, 0.124 mmol) were charged, and then e ui}g ed with a three-waystop-cock, a reflux condenser tube,
a thermometér &t & thechanical stiftér “The gosnecerﬁ?r%%ﬁ ao? the monomer was 20% by we ght . After
degassing |P§%|8% %’ne ee-necked flask using a vacuum pump and repeating repl acement by argon
three times, stifring was carried out at 70C for 1 hour, followed by temperature rise to 75C and further
stirring for 4 hours. 'TA‘EQ{‘ comgletiog of threlé)o!ymfgization,ﬂrhetp I melgzatior% reaction solutiQ[}r: was
cooled to room tem|c3er‘sltrﬂ£r§ecarﬁ§5 the solvent was distifiéd off byaan386a§orrétor,eaﬁa then washed once
with each of n-hexane/mez'(- 200 mL/100 mt, 200 , /I00,mL, 100/ 40 mL and 100.m.l./ 60 niLthe solid
component téﬁ%v%@%ri%% &re(?r%ﬁta Ey% a vfz:%:arlrjmgdrg/lllcr)lgtgvezniljafO B0t EQLB% ﬁqi?(%ggehnt\ivarsn%ﬁgrged and
the solid component was crushed by.a spatula, and then dried by a vacuum drying, oven at 60C for .
hours. The %ﬁ%roeb%al\%lg cgu[r)g ymote)'roh%ad%J mcﬁe&ﬂgﬁt\/sve%%t of Wgtlmaﬁg] l%/l%//\:/L Orﬁ%)[?Mv/Mh -
6.1). [01621 Synthesis Example 21 <CPHA: 2-dydroxyethyl meth rylate/ ry c acid (molar ratio of 3/1)>



Ins 300 mlfthree-neckedf ask,gydroxyeL r methacrylate (HEMA, 17.1 g, 0.15 mol), acrylic acid (AA, 3.6
g, 0.00 mol), dime' sail, f ox e (48.4 g ) and a pal erization initiator VA-061.. (Wako Pure Chem.ioal
Industries, Ltd., 9.0310 g, 0.124 mmol) were charged, and ti equipped with a three-way stop-cock, a
reflux condenser tube, a thermometer and a mechapical stirre- concentration of the monomer was
30% by weight. After degassing inside the three-necked flask using a vacuum pump and repeat
replacementby. argon-thiee-timgsostirring wasgarried-gut.at 69CHfor -5 haursy, followed-y: s
temperature rise to :0C and further stirring for 4.5 hours. After completion of the polymerization, the
polymerizatipy rgagtion selutionwas-goelad to Foomitgrierature and,@0mk 0f ethanolwas,added, and
then cue mixed solution was poured into 500 mE of water and left to stand overnight. On the next day,
,& supernatant wassdisearcled - 500 &k of watep rEe-soliglojient- was @riedoavernight by, avaguum
drying oven at 60C. Liquid nitrogen was charged and the solid component was crushed by a spatula,
and t hen dried by agracuum ekyingeaven-at 160 € fon3 howrs. 1The thus obtaingd,copelymes had a
molecular weight of Mn: 61 %D, Mw: 267 kD (Mw /14n - 4.4) . [ 0103] Synthesis Example 22  A:
2-hydroxyethylima hacr ¢ ate/acrytiaiacid (molakoratio®f 3/1) . 5 phra 300 md thyee;neckedflask,
2-hydroxyethyl. methacryl-te (HEMA, 10.3 g, 0.09 mol) , acrylic acid, 2.2 g, 0.03 mol), methyl
suifoxide (427 g),0pelymetizajiondiniisalodr YA=06b(WakerRozi2 ChemicalHadustriesnlt 0:609 g,
0.038 mmol ) and 2-mercaptoethanol (2-ME, 2.0 uL, 0.038 mmol) were charged, and then equipped
with a three-way stop-eock; acreflixscotidenser tubepa dihermometersand B, mechanicakstirrer. The
concentration of the monomer was 20% by weight. After degassing inside The three-necked flask
using a vacuun pump and sepéatmgreplacement oyiargen thieemines,stirmig was carried out at 60C
for 0.5 hours, followed by te:r{)erature rise to 70C and further stirring for 4.5 hours. After conpic..lion of
the polyme izaZionz theonolyiierizationlreactionrsofution wacooted to noem tteisperatutes ane 20 mi., of
ethanol was added, and ien the mixed solution was 86 next day, the supernatant was discarded and
the obtainedisolid gomponentivas further washedstwice=Jtine560 anrhrofneates. Thetsalidesmponent
was dried overnight by a vacuum drying oven at 60C. Liquid nitrogen was c.harged and the solid
component was<rushied by zespatulananc therd dried byrapvacuont drying ovér at 60€ for ours. The
thus obtained copolymer had a molecular weight of Mn: 83 kD, Mw: 188 IKE) (Mw/Mn - 2.3). 0164]
Synthesis EXarhple 2801 04C442-hyrox/etiyl mathiacnyte/aerydic acid moldx rati® of BAY=4n a
300mLthree-necked2-hydroxyethylmethacrylate (SENA, 10.3 g, 0.09 mol), acrylic acid (AA, 2.2 g,
0.03 dimethysiifoxide (4918 fa pbiyimesi2aticre initiator {444-601(Wako: PureChemical industries,
Ltd., 0.009 g 0.038 mmol), 2-mercaptoet nol (2-ME, 7.8 pL, 0.111 mmol) were charged, pnd then
equipped wifi? 8 threegiway 5tBpcoekPd réfiig ebndénsértubela therhfometel’anda Fhechianicalstirrer.
The concentration of the monomer was 20% by weight. After degassing inside the three-necked flask
using a vaciii pumf fahliGepeating teplacement By &igoh thréé tiies Lstirfifigr fed 6utat 60C for 0.5
hours, followed by temperature rise to 70C and further tirr Cf for 4.5 hours. After completion of the
poiymerd p 6A, the polyrherizalisR té&ctioh 3dRITIGT WasTboled 16 Feoft térperaturd and 20¥mi., of
ethanol was added, and then the mixed solution was 87 poured into 500 ml of water and left to stand
overnight. Oh'the hést ddy: the éﬁﬂa@ﬁwét%ﬁ?%%%l@éaﬁfé%@éﬁdlﬂﬁe obtained’solid E6rnpeRent was
further washed twice with SOO mL of water. solid comooneas cLrrect overnight by a vacuum drying
oven at 60C-Litfuil Hitro§8niWAs Ehafged An oFHBRSSa dorponent Wras éfuEhed By @ &patifa, and
then dried by a vacuum drying oven. at 60C for 3hours The th.uaobtainedcopbl\merhada molecular
weight of MBS, w967 B, (RRvINIn 1165, [ieta Syntheis Exaniple 24 PR32 Hyaroxyeth '
methacryla /acrylic acid (molar rhcio of 1/1)> Ina200mLthree-neckedflask,2-hydrox e uvi
ethacrviate (HEMA” 1145070 fridlf, actyitFabiaS(AR; ¥o£ g ov1 RE 7e8if: diﬁ%ﬂ%ﬁ(lﬂl&j)t :
andapolymerlzationinitiatorVA-061 (Wako Pure Chemical Industries, Ltd., 0.016 g, 0.062 mmod) were
charged, anHQIS@ﬁ]egui ped with a three-way stopcock, a reflux condenser tube, a thermometer and a
mechanical stirrer. The concentration of the monomer was 20% by weight. TJter degassing inside the
three-necked flask using & \%%ﬁﬁﬁ%g gﬁm Canid F eafifig Pe ifacene-ri BY argoi treedimied Stitring was
carried out at 60C norlO.S ours, followed by temperature rise to 70C and further stirring for 6.5 hours.
After complétion ofthe polymerizatidi thé aof Ymerizationrea’ion softfon was coofed to cort
temperature, SQQ —”s‘g{% tQ}e mic>§ g j‘solutio was %ureg igto water él,g')oo mp /ethanol (%QL mi.) and
left to stand overnight. On'the next’ 8éy?t eSlioérnant was diSéardéd and the obtained solid”
component was further washe tw;g:ew\%i]t.rg: 700 ME of (yv%tgjrf._T%ersol'% component was ri%g lpvernight
by a vacuum drying oven a 60 .lLIC]UI m%?ocen was charged and the soli colronpor%)en Wwas crushed
by a spatula, and then dried by a vacuum drying oven at 60C for 3 hours. The thus obtained
copolymer had a molecular wei h Mn: 79 k(D, Mw: 226 RD (Mw6IAn = 2.9) . (01661 Referen.co
Example 38 Herci nafter, pure water means water purified by fe- g through a reverse osmosis
membrane. Preparation of Coating Solution <PEI solution A> Polyethyleneimine (P3143,

Sigma-Aldrich Corporation, molecular weight of 750,000) was dissolved in purc .tat.er to obtain an
aniriantic 104 by weaiaht ecoliitinn <PEI enliition RS> Polvvethvl enedm! ne70 1A7-11081 \Walkn Pirire



89 <FAAM solution A> Poiya.11(PAA-45C, NittoPosekq Co., Ltd., molecular weight 15,000) was
dissolved in pure water to obtain an aqueous 1% by weight s21 < PAAM solution 3> Polyallyiam
e (P2.A-25, 'Nitta Boseki Co., Ltd., molecuiaxwe2ght 25,000) was dissolved in pure water to obtain an
aqueous 1% by weight solution. <PAS solution> 3¢ A di2llyldi net iylammonium chloride polymer
(PAS-11-10L, Nitto Boseki Co. , Ltd., molecular weight of 200,00) was dissolved in pure water to

obtain an aquegys dt byweightisolution ssSelution0f CopRlymerk: s 1 rthercapolyer ehtained in the

Synthesis Examples shown in Table 6 were respectively dissolved in the solvents shown in Table 2 20
obtain solutipnshaving @ach gongeniration.showrvinhiahle 6 [:64), Pusgwaterzk+ WcJLt11C') |

JAgom uand veltaH 444513SVIL 1Jusnom stud3090(-11 ! I Lutluj 3,:p0 JVTAN) 910d ; c.,.4in 1 PS
EEL polymerization method and the like. In the case of obtaining

a lensbycutting, freeze-cutting at low temperature is suitable.

[ 0068]

A method of polymerizing a raw material composition
containingacomponent Abyamoldpolymerizationmethodtoproduce
a lens for eye will be described below as an example. First,
a gap between two mold members each having a fixed shape is filled
with a raw material composition. Examples of the material of
the mold member include resin, glass, ceramics, metal and the
like. In the case of performing photopolymerization, since an
optically transparent material is preferable, the resin or glass
is preferably used. Depending on the shape of the mold member
or properties of the raw material composition, a gasket may be
used so as to impart a fixed thickness to the lens for eye, and
to prevent liguid leakage of the rawmaterial composition filled
in the gap. The mold with the gap filled with raw material
composition is subsequently irradiated with active rays such
as ultraviolet rays, visible rays or a combination thereof, or
heating in an oven or a liquid bath, thereby polymerizing the
rawmaterial composition filled in themold. It is alsopossible
to employ a method using two types of polymerization methods.
That is, 1t is also possible toperformheat polymerization after

photopolymerization, or perform photopolymerization after heat
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polymerization. In a specific aspect of photopolymerization,
for example, light including ultraviolet rays such as light of
amercury lamporanultraviolet lamp (forexample, FL15BL, Toshiba
Corporation) are irradiated within a short time (usually 1 hour
or less). In the case of performing heat polymerization,
conditions of gradually raising a temperature of the composition
from about room temperature and raising to the temperature of
60°C to 200°C over several hours to several tens of hours are
preferably used so as to maintain optical uniformity and grade
of a lens for eye, and to enhance reproducibility.
[ 0069]

In the polymerization, a heat polymerization initiator
typifiedbyapercoxideoranazocompound, oraphotopolymerization
initiator is preferably added so as to facilitate the
polymerization. In the case of performing heat polymerization,
an initiator having optimum decomposition characteristics at
a desired reaction temperature is selected. Commonly, an
azo-based initiator and a peroxide-based initiator, each having
a ten~hour half-life temperature of 40 to 120°C, are suitable.
Examples of the photoinitiator in the case of performing
photopolymerization include a carbonyl compound, a peroxide,
an azo compound, a sulfur compound, a halogen compound, a metal
saltandthelike. Thesepolymerizationinitiatorsareusedalone
or in combination. The amount of the polymerization initiator

ispreferablyupto 5% byweightbasedonapolymerizationmixture.

. _ topolymerisation ; A, . itonomeh ' (Mo_at . 2 ; riosAal : - alVV Lat 06:

cy,
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[ 0070]

In the case of performingpolymerization, apolymerization
solvent can be used. Organic and inorganic various solvents can
be appliedas the solvent. Examplesof thesolvent include water;
alcohol-based solvents such as methyl alcohol, ethyl alcohol,
normal propyl alcohol, isopropyl alcohol, normal butyl alcohol,
isobutyl alcohol, t-butyl alcohol, t-amyl alcohol,
tetrahydrolinalool, ethylene glycol, diethylene glycol,
triethylene glycol, tetraethylene glycol and polyethylene
glycol; glycol ether-based solvents such as methyl cellosolve,
ethyl cellosolve, isopropyl cellosolve, butyl cellosolve,
propylene glycol monomethyl ether, diethylene glycol monomethyl
ether, triethylene glycol monomethyl ether, polyethylene glycol
monomethyl ether, ethylene glycol dimethyl ether, diethylene
glycol dimethyl ether, triethylene glycol dimethyl ether and
polyethylene glycol dimethyl ether; ester-based solvents such
as ethyl acetate, butyl acetate, amyl acetate, ethyl lactate
and methyl benzoate; aliphatic hydrocarbon-based solvents such
as normal hexane, normal heptane and normal octane; alicyclic
hydrocarbon~based solvents such as cyclohexane and
ethylcyclohexane; ketone-based solvents such as acetone, methyl
ethyl ketone and methyl isobutyl ketone; arcmatic
hydrocarbon-based solvents such as benzene, toluene and xylene;
and petroleum-based solvents. These solvent may be used alone,

or two Or more kinds may be used in combination.
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[ 0071]

It is necessary that a layer made of an acidic polymer and
a basic polymer (hereinafter referred to as a coating lavyer)
is formed on at least a part of a surface of a base material
inthe lowwater content soft lens foreyeof thepresent invention.
Inclusion of a coating layer imparts satisfactory wettability
and lubricity to the surface of the lens, and thus imparting
excellent comfort.

[ 0072]

The present inventors have found that, even if the low water
content soft lens for eye of the present invention has low water
content and is soft, and also the base material is neutral, it
1s possible to impart sufficient wettability, lubricity and
anti-fouling property to the surface of the lens by forming a
coating layer made of an acidic polymer and a basic polymer on
the surface. Thereby, according to the low water content soft
lens foreye of thepresent invention, it ispossible toremarkably
reduce or avoid a phenomenon of adhesion of the lens to the cornea
during wear, which has hitherto been regarded as a problem in
a conventional low water content soft lens for eye.

[ 0073]

It is not necessary to have a covalent bond between the
coating layer and the base material. It is preferred to have
no covalent bond between the coating layer and the base material

since 1t become possible to produce by a simple and easy step.
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The coating layer has practical durability even in the case of
having no covalent bond between the coating layer and the base
material.

[ 0074]

The coating layer is preferably made of one or more kinds
of acidic polymers and one or more kinds of basic polymers. Use
of two or more kinds of acidic polymers or two or more kinds
of basic polymers are more preferable since it is easy to develop
properties such as lubricity and anti-fouling property to the
surface of the lens for eye. In particular, use of two or more
kinds of acidic polymers and one or more kinds of basic polymers
aremorepreferablesincethistendencyistobe further increased.
[ 0075]

The coating layer preferably includes one or more layers
made of an acidic polymer (acidic polymer layer), and one or
more layers made of a basic polymer (basic polymer layer).

[ 0076]

The number of the acidic and basic polymer layers to be
formed on the surface of the base material is preferably from
1 to 5, more preferably from 1 to 3, and still more preferably
fromltoZ. Thenumberoftheacidicpolymer layermaybedifferent
from that of basic polymer layer.

[ 0077]
The present inventorshave foundthat excellentwettability

and lubricity can be imparted by very small number of layers
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(total number of acidic and basic polymer layers is 2 or 3) in
the low water content soft lens for eye of the present invention.
This fact is crucially important for industry from the viewpoint
of shortening of the production process. In that sense, in the
low water content soft lens for eye of the present invention,
the total number of acidic and basic polymer layers is preferably
2 or 3, and mot preferably 2.

[ 0078]

The present inventors have also confirmed that wettability
and lubricity are scarcely developed even if the coating layer
only contains any one of acidic and basic polymers.

[ 0079]

Fromtheviewpointofwettability, lubricityandshortening
of the production process, the low water content soft lens for
eye of the present invention preferably includes constitution
selected from the following layer constitutions 1 to 4. 1In the
following notations, molding means a lens-shaped molding, that
is, a base material. The following notation shows layer
constitution in which the respective layers are sequentially
accumulated on a base material from left to right.

[ 0080]

Layer constitution 1: Molding/basic polymer layer/acidic
polymer layer

Layer constitution 2: Molding/acidic polymer layer/basic

polymer layer
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Layer constitution 3: Molding/basic polymer layer/acidic
polymer layer/basic polymer layer

Layer constitution 4: Molding/acidic polymer layer/basic
polymer layer/acidic polymer layer

Among these layer constitutions, layer constitution 1 and
layer constitution 4 are more preferable since they exhibit
particularly excellent wettability, and layer constitution 1
is most preferable from the viewpoint of production-related
simplicity.

It is possible to suitably use, as the basic polymer, a
homopolymer or copolymer having a plurality of groups having
basicity along a polymer chain. An amino group and salts thereof
are sultable as the group having basicity. Suitable examples
of the basic polymer include an amino group-containing
(meth)acrylate polymer such as poly(allylamine),
poly{vinylamine}, poly(ethyleneimine),
poly{(vinylbenzyltrimethylamine), polyaniline,
poly{aminostyrene) or poly(N,N-dialkylamincethyl
methacrylate); an amino group-containing (meth)acrylamide
polymer such as poly(N,N-dimethylaminopropyl acrylamide); and
salts thereof. Although the followings are examples of a
homopolymer, these copolymers (i.e., a copolymer of basic
monomers composing the basic polymer, or a copolymer of a basic
monomer and the other monomer) can also be suitably used.

[ 0081]
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BPolyothylepeimine i#0,PAAsehition) Relyaciylie @gich ab1y a monomer having an allyl
group, avinyl group and a (meth)acryloyl group fromthe viewpoint
of high polymerizability, and most preferably a monomer having
a (meth)acryloyl group. Suitable examples of the basic monomer
composing the copolymer include allylamine, vinylamine
(N-vinylcarboxylic acid amide as a precursor),
vinylbenzyltrimethylamine, amino group-containing styrene,
amino group-containing (meth)acrylate, amino group-containing
(meth)acrylamide, and salts thereof. Among these monomers,
amino group-containing (meth)acrylate, amino group-containing
(meth)acrylamide, and salts thereof are more preferably from
the viewpoint of high polymerizability, and
N,N-dimethylaminoethyl methacrylate, N,N-dimethylaminopropyl
acrylamide, and salts thereof are most preferable.
[0082]

The basic polymer may be a polymer having a quaternary
ammonium structure. The polymer having a guaternary ammonium
structure compound can impart antimicrobial properties to a soft
lens for eye when used for coating of the soft lens for eye.
[ 0083]

It is possible to suitably use, as the acidic polymer, a
homopolymer or copolymer having a plurality of groups having
acidicity along a polymer chain. The group having acidity is

suitablyacarboxyl group, asulfonicacidgroupandsalts thereof,
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of suitable acidic polymer include polymethacrylic acid,
polyacrylic acid, poly(vinylbenzoic acid),
poly(thiophene-3-acetic acid), poly(4-styrenesulfonic acid),
polyvinylsulfonic acid,
poly(2-~acrylamide-2-methylpropanesulfonic acid) and salts
thereof. Although the above polymers are examples of a
homopolymer, these copolymers (i.e., a copolymer of basic
monomers composing the basic polymer, or a copolymer of a basic
monomer and the other monomer) can also be suitably used.

[ 0084]

When the acidic polymer is a copolymer, the acidic monomer
composing the copolymer is preferably a monomer having an allyl
group, avinyl groupanda (meth)acryloyl group fromthe viewpoint
of high polymerizability, and most preferably a monomer having
a (meth)acryloyl group. Suitable examples of the acidic monomer
composing the copolymer include (meth)acrylicacid, vinylbenzoic
acid, styrenesulfonic acid, wvinylsulfonic acid,
2-acrylamide-2-methylpropanesulfonic acid and salts thereof.
Among these monomers, (meth)acrylic acid,
2-acrylamide-Z-methylpropanesulfonic acid, and salts thereof
are more preferable, and (meth)acrylic acid, and salts thereof
are most preferable.

[ 0085]

It is preferred that at least one kind of basic and acidic
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and a hydroxyl group. It ispreferredthat abasicpolymer and/oxr
an acidic polymer has/have an amide bond since a surface having
not only wettability but also lubricity can be formed. It is
preferred that a basic polymer and/or an acidic polymer has/have
a hydroxyl group since a surface having not only excellent
wettability but also excellent anti-fouling property against
a lacrimal fluid can be formed.
[ 0086]

More preferably, two or more kinds of the acidic polymer
and basic polymer are polymers having a group selected from a
hydroxyl group and an amide bond. That is, the low water content
soft lens for eye preferably contains two or more kinds selected
from an acidic polymer having a hydroxyl group, a basic polymer
having a hydroxyl group, an acidic polymer having an amide bond
and a basic polymer having an amide bond. 1In this case, it is
preferred since the effect of forming a surface having lubricity,
or the effect capable of forming a surface having excellent
anti-fouling property against a lacrimal fluid can be more
remarkably exerted.
[ 0087]

More preferably, the coating layer contains at least one
kind selected from an acidic polymer having a hydroxyl group
and a basic polymer having a hydroxyl group, and at least one

kind selected from an acidic polymer having an amide bond and
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PAA solution fer-30 minutes:andthen respectivebrimmersed in three pure water bathsfor-§ minutes.
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evaluated The re.sults are shown Table 8. [ 0173] Examples 7 to 14 The moldings obtained in b
respective Referenced=xamples:showarnn Table B:weredmmersed inyal first sokdion for 30=mjnutes and
then respecrivolv immersed in three pure water baths for minutes. The moldings were immersed in a
second solutiondpr3@minutes’ and theicrespectively immessed inctheee parel waterrbathsi for 5
minutes. Th oldings were immersed in a PAP] soluti on for 30 minues and then respectively immersed
in three purewaterabaths fer S mirutes. Wettabriity and dynamic contact angle of the obtained low
water content soft contact lenses were evaluated. The results are shownTable 8. [ 0174] Comparative
Examoi es 1 {003 Wettability and dynamic contact 96 8 were evaluated. The results are shown in
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Examples shown in Table 8 were immersed in a PEI solution A for 30 minutes and then respectively
immersed irrthte@ purkewaterbaths forcaminotes! Westtabilit-v andyhgnve codtagtangle of the
obtained low water content soft contact lenses were evaluated. The results are shown in Table 8. The
reference siga<enia theé table meangthat acovating aperatioteusing @ soldtion is nobt carried out. [ 0176]
Comparative Examples 1 to 9 The moldings obtained in the respective Reference Examples
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three pure water baths for 5 minutes. Wettability and dynamic contact angle of the obtained lowWater
content sort contacti&RsEs wereoévalliateds The resdlgrare sioi th Fables oriel reférente sign -" in
nbc table means that a coat Lng “peration using a solution is not carried out. 7 97 Dynamic Third
Woctanablity ‘coftatt anglel sslution padvatieey AGaova:ated 86510, a copolymer of

a basic monomer and a monomer having a hydroxyl group and the
like.
[ 0021]

Examples of the acidic polymer having a hydroxyl group
includepolysaccharides havinganacidicgroup suchashyaluronic
acid, chondroitin sulfate, carboxymethyl cellulose and
carboxypropyl cellulose, a copolymer of an acidic monomer and
a monomer having an amide bond and the like.

[ 6092]
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The monomer having an amide bond is preferably a monomer
havinga (meth)acrylamide group and N-vinylcarboxylic acid amide
(including a cyclic monomer) from the viewpoint of ease of
polymerization. Suitable examples of the monomer include
N-vinylpyrrolidone, N-vinylcaprolactam, N-vinyl acetamide,
N-methyl-N-vinyl acetamide, N-vinylformamide,
N,N-dimethylacrylamide, N,N-diethyl acrylamide, N-isopropyl
acrylamide, N-(Z-hydroxyethyl)acrylamide, acryloylmorpholine
and acrylamide. Among these monomers, N-vinylpyrrolidone and
N,N-dimethylacrylamide are preferable from the viewpoint of
lubricity, and N,N-dimethylacrylamide i1s most preferable.

[ 0093]

Suitable examples of the monomer having a hydroxyl group
include hydroxyethyl (meth)acrylate, hydroxypropyl
(meth)acrylate, hydroxybutyl (meth)acrylate, hydroxyethyl
(meth)acrylamide, glycerol (meth)acrylate,
caprolactone-modified 2-hydroxyethyl (meth)acrvylate,

N- (4-hydroxyphenyl)maleimide, hydroxystyrene and vinyl alcohol
(carboxylicacidvinyl ester as a precursor). Themonomer having
a hydroxyl group is preferably a monomer having a (meth)acryloyl
group from the viewpoint of ease of polymerization, and more
preferably a (meth)acrylic acid ester monomer. Among these
monomers, hydroxyethyl (meth)acrylate, hydroxypropyl
(methjacrylate and glycerol (meth)acrylate are preferable from

the viewpoint of anti~fouling property against a lacrimal fluid,
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Specificexamplesofpreferablecopolymerofabasicmonomer
and a monomer having an amide bond include an
N,N-dimethylaminoethyl methacrylate/N-vinylpyrrolidone
copolymer, an N,N-dimethylaminoethyl
methacrylate/N,N-dimethylacrylamide copolymer, an
N, N-dimethylaminopropyl acrylamide/N-vinylpyrrolidone
copolymer and an N,N-dimethylaminopropyl
acrylamide/N,N-dimethylacrylamide copolymer. An
N,N-dimethylaminopropyl acrylamide/N,N-dimethylacrylamide
copolymer is most preferable.

[ 0095]

Specific examples of preferable copolymer of an acidic
monomer and a monomer having an amide bond include a (meth)acrylic
acid/N-vinylpyrrolidone copolymer, a (meth)acrylic
acid/N,N-dimethylacrylamide copolymer, a
2-acrylamide-2-methylpropanesulfonic acid/N-vinylpyrrolidone
copolymer and a Z-acrylamide-2-methylpropanesulfonic
acid/N,N~-dimethylacrylamide copolymer. A (meth)acrylic
acid/N,N-dimethylacrylamide copolymer is most preferable.

[ 0096)

Specificexamplesofpreferablecopolymerof abasicmonomer
and a monomer having a hydroxyl group include an

N,N-dimethylaminoethyl methacrylate/hydroxyethyl
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(meth)acrylate copolymer, an N,N-dimethylaminoethyl
methacrylate/glycerol (meth)acrylate copolymer, an
N, N-dimethylaminopropyl acrylamide/hydroxyethyl
(meth)acrylate and an N,N-dimethylaminopropyl
acrylamide/glycerol (meth)acrylate copolymer. An
N,N-dimethylaminoethyl methacrylate/hydroxyethyl
(meth)acrylate copolymer i1s most preferable.

[ 0097]

Specific examples of preferable copolymer of an acidic
monomer and a monomer having an amide bond include a (meth)acrylic
acid/hydroxyethyl (meth)acrylate copolymer, a (meth)acrylic
acid/glycerol (meth)acrylate copolymer, a
2-acrylamide-2-methylpropanesulfonic acid/hydroxyethyl
(meth)acrylate copolymer and a
Z-acrylamide-Z-methylpropanesulfonic acid/glycerol
(meth)acrylate copolymer. A (meth)acrylic acid/hydroxyethyl
(meth)acrylate copolymer is most preferable.

[ 0098]

In the case of using a copolymer of the basic monomer or
acidic monomer and the other monomer, the copolymerization ratio
[ weight of basic monomer or acidic monomer] /[ weight of the other
monomer] is preferably from 1/99 to 99/1, more preferably from
2/98 to 90/10, and still more preferably from 10/90 to 80/20.
When the copolymerization ratio is within the above range,

functions such as lubricity and anti-fouling property against
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polydimethylsilox fie having a methacryloyl group av both ends (DMS-R31, Gelest, Inc.,
below-mentioned compound of the formula (M2), number average molecular weight of 13,000) (50

parts by weight) was tsed-as-acompanept Azarid thata menemerihavinga fluoroalkykgroup shown In
Table 9 .50 parts by weight) was used as a component B, a low water content soft conf_act _Lenses

were obtained.i the evaluationdestits iof ghe-ghtained Lew watencontent-seft.centactdensesare shown
10 Table 9. [0179] 101 Biscoat3 : C rifluoroethylmethacrylate (OsakaOrganicChemical Industry Ltd.)
Piscoat 87: @¢t ticrepentylasryiate { @sakar@rganic £hemicaldndysteyltd.ppecifically,

when the molecular weight is increased, the thickness of the

coating layer commonly increases. However, when the molecular

weight 1s too large, it may become difficult to handle due to

an increase in viscosity. Therefore, acidic and basic polymers

to be used in the present invention preferably have a molecular

weight of 2,000 to 150,000. The molecular weight is more

preferably from 5,000 to 100,000, and still more preferably from

75,000 to 100,000. The molecular weight of the acidic and basic

polymers is a polyethylene glycol-equivalent weight average

molecular weight measured by a gel permeation chromatographic

method (agueous solvent).

[ 0100]

Coating of the coating layer can be achieved by various

methods disclosed, for example, in WO 99/35520, WO 01/57118 or

U.S. Patent No. 2001-0045¢70.

The method for producing a low water content soft lens for
eye of the present invention will be described below. The low
water contentscftlens foreyeof thepresent inventionisobtained

by respectively coating a surface of a lens-shaped molding (base
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exafluoroisopropyl methacryl t (Central Glass Co., Ltd.). f 61811 Reference Example 43
Polydimethylsiloxane having a methacryloyl group at both (DMS-R31, Gelest, Inc.,
below-mentione compound of the formula (P2), number averape molecular weight of 20,000) (50 oarts
by weight) as a component A, trifluoroethyl acrylate (Biscoat 3F, Osaka Organic Chemical Industry
Ltd.) (46 parts by weight) as-a camponeat B, methyl-nethacrylate(3:atsby weight) as a.component
C, an ultraviolet absorber having a poynerizahlegrol (RUVA- 93 , compound represented:ay the
formula (1,149, Otsuka, Chemical Coneldd. hcl-pagt by aueight) as acompenenrtC, a palynerizaticp
initiator"'IRGACURE(r)' 1850 (Cilia Specialty Chemicals Inc., 2 parts by weight) and t-amyl alcohol (10
parts by weighavere mixed and thensstingd sAs-a result, 2 upernm and:trapsparent mepemer mixture
was obtained. This monomer mixture was charged in a test tube and degassing was carried out under
-educed pressute 0E20 dJore (27 bills) whdlesstisring £102 usingia toueh mixer, and:then thenpressure
was returned to atmospheric pressure using an argon gas. This operation was repeatedtimes.a glove
box under amitragent atrmaspherenthe. monemenmixyterwas i jected imo=a podd foreontaet fens made
of a transparent resin (poly-4 ethylpent e-1) and then polymerized by irradiating witht (8,000 lux, 20
minutes) usingla:fluerescent lamp (Toshiba Corporation, F3-60, quasi-daylight, aqg, 4 lamps) . After
polymerization, the whole mold was immersed in an aqueous 60% by weight isopropyl alcohol solution
and a contactlengishaped molding was removed from the mold. The obtaineddriolding was immersed
in a large excess amount th an aqueous 80% by weight Isopropyi alcohol solution at 60C 2 hours.
Furthermore, the malding weas: immersed-inres hger extess anountafcan aqueoust30% by weight
isopropy! alcohol solution at ,perature for 30 minutes, followed:0y immersion in a large excess amount
of an aqueoais 25%hyigheightisoprepyl ratcohiot sohutionsatyroens temperdtare fof 30Lminutes, and
further immersion in a large excess amount of pure water at room temperature for 30 minutes . Finally,
the molding il ersed im ¢legrepure(Wwater waspoein a Closedviabbettlep and then ialitoclavet
sterilization tried out at 121C for 30 minutes. The obtained molding had a water content of less
than li. Usingawoqlass plates anda gasketias d mold; a film-shaped saniplémeasyrihg60:etnm x 60
mm x 0.25 ft= was obtained 01821 ica] Formula 31 [0183] Reference Examples 44 to 47 and 70 to
75 In thie Same’ afarnercastin Referéitceé Exanple 43 cexceptithar this corhponeatstshown in Table
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number of coating steps of acidic and basic polymer solutions
is preferably 2 or 3, and mot preferably 2.
[ 0103]

The present inventors have also confirmed that wettability
and lubricity are scarcely developed only by performing either
the coating step of an acidic polymer solution or the coating
step of a basic polymer solution once in the low water content
soft lens for eye of the present invention.

[ 0104]

Fromtheviewpoint of wettability, lubricityandshortening

of the production process, coating of the coating layer is
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preferably performed with the constitution selected from the
following constitutions 1 to 4. The following notation shows
that the respective coating steps are sequentially applied to
a surface of a molding from left to right.

[ 0105]

Constitution 1: Coating of basic polymer solution/coating
of acidic polymer solution

Constitution?2: Coatingofacidicpolymer solution/coating
of basic polymer solution

Constitution 3: Coating of basic polymer solution/coating
of acidic polymer solution/coating of basic polymer solution

Constitutiond: Coatingofacidicpolymer solution/coating
of basic polymer solution/coating of acidic polymer solution

Among these constitutions, constitutionl andconstitution
4 are more preferably since the obtained low water content soft
lens for eye exhibits particularly excellent wettability, and
constitution 1 is most preferably from the viewpoint of
production-related simplicity.

[ 0106]

In the case of coating an acidic polymer solution and a
basic polymer solution, a surface of a base material may be
untreatedoralreadytreated. Asusedherein, thephrase “surface
of a base material is already treated” means that a surface of
a base material is subjected to a surface treatment or surface

modificationbya knownmethod. Suitableexamplesof the surface
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treatment or surface modification include a plasma treatment,
a chemical modification, a chemical functionalization, a plasma
coating and the like.

[ 0107]

One of preferred aspects of the method for producing a low
water content soft lens for eye of the present invention includes
the following steps 1 to 3 in this order:
<Step 1>

Step of polymerizing a mixture of a component A which is
polysiloxane compound having a plurality of polymerizable
functional groups per molecule, and also having a number average
molecular weight of 6,000 or more, and a component B which is
a polymerizable monomer having a fluoroalkyl group, to obtain
a lens-shaped molding;
<Step 2>

Step of bringing the molding obtained in the step 1 into
contactwithabasicpolymer solution, andthenwashingthemolding,
to remove the surplus basic polymer solution; and
<Step 3>

Step of bringing the molding obtained in the step 2 into
contact with an acidic polymer solution, and then washing the
molding, to remove the surplus acidic polymer solution.

[ 0108]
As mentioned above, a layer made of an acidic polymer and

a basic polymer can be formed on a lens-shaped molding by
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sequentially bringing the molding into contact with an acidic
polymer solution and a basic polymer solution. Thereafter,
surplus polymer is preferably removed by sufficiently washing.
[ 0109]

It ispossibletoapply, asthemethodofbringingthemolding
into contact with an acidic polymer solution or a basic polymer
solution, various coating methods such as an immersion method
(dippingmethod), a brush coatingmethod, a spray coatingmethod,
a spin coatingmethod, a die coatingmethod and a squeegee method.
[ 0110]

When contact with a solution is performed by an immersion
method, immersion time can vary depending on various factors.
Immersion of a molding in an acidic polymer solution or a basic
polymer solution is preferably performed for 1 to 30 minutes,
morepreferably 2 to20minutes, andmost preferablyltob5minutes.
[ 0111]

The concentration of acidic and basic polymer solutions
can vary depending on properties of an acidic polymer or a basic
polymer, thickness of a desired coating layer, and other various
factors. The concentration of the acidic or basic polymer is
preferably from 0.001 to 10% by weight, more preferably from
0.005 to 5% by weight, and most preferably from 0.01 to 3% by
weilght.

[0112]

The pH of acidic and basic polymer solutions is preferably
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maintained within a range from 2 to 5, and more preferably from
2.5 to 4.5.
[ 0113]

Removal of surplus acidic and basic polymers by washing
is commonly performed by rinsing a molding after coating using
clean water or an organic solvent. Rinsing is preferably
performed by immersing the molding in water or an organic solvent
or exposing to a water flow or an organic solvent flow. Rinsing
may be completed in one step. However, it was recognized that
it is efficient that a rinsing step is performed plural times.
Rinsing is preferably performed in 2 to 5 steps. Immersion of
each molding in a rinsing solution is preferably performed for
1 to 3 minutes.

[ 0114]

Pure water is also preferably used as the rinsing solution.
In order to increase adhesion of a coating layer, it is preferred
to use an aqueous buffered solution having pH adjusted within
a range from 2 to 7, more preferably from 2 to 5, and still more
preferably from 2.5 to 4.5.

[ 0115]

The step of drying or removing an excess rinsing solution
may also be included. A molding can be dried to some extent by
merely being left to stand under air atmosphere. Drying is
preferablyacceleratedbysupplyvingamildairflowtothesurface.

Flow rate of the air flow can be adjusted as a function of the

r
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strength of a material to be dried, and mechanical fixturing
of amaterial. It is not necessary to completely dry a molding.
Herein, it is important to remove droplets of a solution adhered
onto a surface of the molding as compared with drying of the
molding. Therefore, the molding is only dried until a £ilm of
water orasolutiononthesurfaceof themoldis removed, resulting
in shortening of the process time, favorably.

[011¢]

It is preferred that an acidic polymer and a basic polymer
are alternately coated. It is possible to obtain a low water
content soft lens for eye, which has excellent wettability and
lubricity that cannot be obtained by a single layer, and also
has excellent comfort that cannot be obtained by a single laver,
by alternately coating the polymers.

[ 01173

The coating layer can be asymmetric. As used herein,
“asymmetric” refers to the fact that a coating layer formed on
a first side of a low water content soft lens for eye is different
from that formed on a second side opposite the first side. As
used herein, “different coating layer” refers to the fact that
a coating layer formed on a first side and a coating layver formed
on a second side each has different surface characteristics or
functionalities.

[ 0118]

The thickness of the coating layer can be controlled by
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adding one or more salts such as sodium chloride to an acidic
or basic polymer solution. The concentration of the salt is
preferably from 0.1 to 2.0% by weight. 2As the concentration of
the salt increases, a polyelectrolyte exhibits a more spherical
spatial structure. However, when the concentration becomes too
high, even 1f the polyelectrolyte is deposited on a surface of
amolding, it is not satisfactorily deposited. More preferably,
the concentration of the salt is from 0.7 to 1.3% by weight.
[ 0119]

The low water content soft lens for eye of the present
invention is useful as a lens for eye, such as a low water content
soft contact lens, an intraocular lens, an artificial cornea,
a corneal inlay, a corneal onlay or a spectacle lens. The soft
lens is particularly suitable as a low water content soft contact
lens.

[ Examples]
[ 0120]

The present inventionwill be specifically described below
by way of Examples, but the present invention is not limited
thereto.

[ 0121]
Analytical Method and Evaluation Method

In the present description, dry state means a state where
a specimen is vacuum-dried at 40°C for 16 hours, and then

vacuum-dried at room temperature (25°C) for 5 hours vacuum. The
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degree of vacuum in the vacuum drying is set to 2 hPa or less.
The measurement of mechanical propertiesinadrystate iscarried
out as soon as possible after the vacuum drying.
[ 0122]

In the present description, wet state means a state where
a specimen is immersed in pure water at room temperature (25°C)
for 24 hours or more. The measurement of mechanical properties
in a wet state 1s carried out as soon as possible after pulling
out the specimen from pure water.
[ 0123]
(1) Molecular Weight

Weight average molecular weight and number average
molecular weight weremeasuredby a GPCmethod under the following
conditions.
Pump: TOSOH DP-8020
Detector: TOSOH RI-8010
Column oven: Shimadzu CTO-6A
Auto-sampler: TOSOH AS-8010
Column: TOSOH tskgel GMHHR-M (7.8 mm in inner diameter x 30 cm,
5 um 1in particle diameter) x two columns
Column temperature: 35°C
Mobile phase: chloroform
Flow rate: 1.0 ml/minute
Sample concentration: 0.4% by weight

Injection amount: 100 uL
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Standard sample: polystyrene (having a molecular weight of 1,010

to 1,090,000)
(2) Elongation

Using a prescribed blanking die, specimens each measuring
5 mm in width (minimum portion), 14 mm in length and about 0.2
mm in thickness were cut out from contact lens-shaped samples,
and then stretchedup tc the length, whichis 1.5 times (elongation
of 50%) longer than an initial length, by hands. Five specimens
were tested and the number of specimens, which were not broken,
was written.
[ 0124}
(3) Folding Resistance

A contact lens-shaped specimen was folded in two by fingers
and then strongly rubbed by fingers. Five specimens were tested

and judged by the following criteria.

A All specimens are not failed.

B: Some specimens are not failed.

C: All specimens are failed with slight degree.

D: All specimens are failed with intermediate degree between
C and E.

E: All specimens are failed to fragments.

[ 0125]

(4) Transparency
A contact lens-shaped specimen was visually observed and

transparency was evaluated by the following criteria.
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A Transparent with no turbidity
B: White turbidity to about intermediate degree between A and
C
C: Semi~-transparent with white turbidity.
D: White turbidity with about intermediate degree between C
and E
E: White turbidity with no transparency
[ 0126]

(5) Water Content

A contact lens-shaped specimen was used. The specimen was
dried by a vacuum drying oven at 40°C for 16 hours and weight
(Wd) was measured. After the specimen was hydrated by immersing
in pure water in a constant temperature bath at 40°C at least
overnight, water on a surface was wiped off by a wiping cloth
(“Kimwipe®’, manufactured by NIPPON PAPER CRECIA Co., LTD.) and
welght (Ww) was measured. Water content was determined by the
following egquation. In the case the obtained value is less than
1%, it was judged asmeasurement limitationor less andwaswritten
as “less than 1%".

Water content (%) = 100 x (Ww - Wd)/Ww
(6) Water Wettability

A contact lens-shaped specimen was immersed in a borate
buffer (pH7.1to7.3) inabeaker at room temperature. The beaker
containing the specimen and the borate buffer was exposed to

ultrasonic using a ultrasonic cleaner (for 1 minute). The
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specimen was pulled up from the borate buffer and the specimen
was held in air so that a diameter direction becomes vertical.
A state of a surface of the specimen was visually observed, and

then judged by the following criteria.

A A liquid film on a surface is held for 20 seconds or more.
B: Aligquid filmonasurfaceisbrokenwithinl0 to 20 seconds.
C: A ligquid filmon a surface is brokenwithin 5 to 10 seconds.
D: A liguid filmon a surface is broken within 1 to 5 seconds.
E: A liguid f£ilm on a surface is broken instantly (within 1
second) .

[ 0127]

(7) Measurement of Dynamic Contact Angle

Using, as dynamic contact angle samples, film-shaped
specimens each measuring 5 mm x 10 mm x about 0.1 mm cut out
from samples molded into a film, or strip-shaped specimens of
5mm in width cut out from contact lens-shaped samples, advancing
dynamic contact angle relative to a borate buffer (pH 7.1 to
7.3) was measured. An immersion rate was set to 0.1 mm/sec, and
an immerse depth was set to 7 mm.
[ 0128]
(8) Tensile Elastic Modulus, Elongation at Break

Using a prescribed blanking die, specimens each measuring
5 mm in width (minimum portion), 14 mm in length and 0.2 mm in
thickness were cut out from contact lens-shaped samples. Using

the specimens, a tensile test was carried out by a TENSILON Model
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RTM-100, manufactured by ORIENTEC Co., Ltd. A testing speed was

100 mm/minute, and a distance between grips (initial) was 5 mm.

[ 0129]

(9) Lubricity

Lubricitywas subjectedtosensoryevaluationafter rubbing

samples (contact lens shape) in a wet state five times with a

finger of a person.

A Excellent lubricity

B: About intermediate lubricity between A and C

C: Moderate lubricity

D: Little lubricity (about intermediate lubricity between C
and E)

E: No lubricity

[ 0130]

(10) Adhesion of Mucin

Mucin, Bovine Submaxillary Gland (Catalog No. 499643)
manufactured by CALBIOCHEM Corporation was used as mucin.
Contact lens-shaped samples were immersed in an agueous mucin
solution having a concentration of 0.1% under the conditions
of 37°C for 20 hours, and then the amount of mucin adhered to
samples was determined by a bicinchoninic acid (BCA) protein
assay method.
[ 0131}
(11) Adhesion of Lipid

In a 500 ml beaker, a stirring bar (36 mm) was placed, and
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1.5 g of methyl palmitate and 500 g of pure water were charged.
A temperature of a water bath was set to 37°C and the above beaker
was placed in the center of the water bath, followed by stirring
for one hour using a magnetic stirrer. A rotation speed was set
to 600 rpm. Contact lens-shaped samples wereput ina lens basket
one by one and then put in the above beaker, followed by stirring.
After 1 hour, stirring was stopped and samples in the lens basket
were subjected to rubbing cleaning using city water at 40°C and
a liquid detergent for domestic use (“Mamalemon®”, manufactured
by LionCorporation). Aftercleaning, sampleswereput ina screw
tube containing a borate buffer (pH 7.1 £to 7.3) and then immersed
in an ice bath for 1 hour. After pulling out the screw tube from
the ice bath, white turbidity of samples was visually observed
and the amount of methyl palmitate adhered to samples was judged

by the following criteria.

A Transparent with no white turbidity

B: Slight white turbidity is observed

C: Considerable white turbidity is observed
D: White turbidity accounts for most part
E: White turbidity accounts for entirety

[ 0132]

(12) Artificial Lacrimal Fluid Immersion Test
Atear-like £luid (TLF) buffer solution, whichwas prepared
in accordance with the method disclosed in lines 5 to 36 on page

32 of WO 2008/127299 pamphlet, except that oleic acid is used
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inplace of the cleic acid propyl ester, was used as anartificial
lacrimal fluid. In 1 well of a multiplate for culture (24-well
model, material: polystyrene, radiosterilized), 2 mL of an

artificial lacrimal fluid was charged and then one sample (with
contact lens shape) was immersed. Shaking was carried out at
100 rpm and 37°C for 24 hours. After pulling out the sample,
the sample was lightly washed with phosphate buffer solution
(PBS) andthenimmersedinthewell inwhichtheartificial lacrimal
fluid was replaced by 2 mL of an artificial lacrimal fluid.

Furthermore, after shaking at 100 rpm and 37°C for 24 hours,
the sample was lightly washed with PBS and the amount of deposits
was observed by visuallyevaluating the degree of white turbidity
of the sample. The evaluation was carried out according to the

following criteria.

At No white turbidity is observed.

B: Slight white turbidity (less than 10% of area) is observed
C: Considerablewhite turbidity (10to50% of area) isobserved
D: White turbidity accounts for most part (50 to 100% of area),

while back side can be seen through
E: Thick white turbidity accounts for entirety, while back
side cannot be easily seen through
[ 0133]
(13) Transparency (Projector)
In a glass petri dish, a borate buffer (pH 7.1 to 7.3) was

charged, and then a contact lens-shaped sample was placed. Using
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a universal projector (MODEL V-10A, manufactured by Nikon
Corporation), transparency was visually observed when
irradiating samples in a petri dish with light from above and

below, and then evaluated according to the following criteria.

Ac: Transparent with no white turbidity

B: Slight white turbidity is observed

C: Considerable white turbidity is observed
D: White turbidity accounts for most part
E: White turbidity accounts for entirety

[ 0134]

(14) Degree of Pigmentation
Degree of pigmentation (depth of blue color) of samples
(contact lens shape) was visually observed and then evaluated

according to the following criteria.

A Coloration is recognized at a glance

B: About intermediate degree between A and C of pigmentation
C: Slight coloration is recognized

D: About intermediate degree between C and D of pigmentation
E: No coloration is recognized

[ 0135]

(15) Lens Molding Ratio

Lens molding ratio was determined by dividing a diameters
of a sample (with contact lens shape) by a diameter of a gap
portion (having a shape corresponding to the sample shape) of

a mold used for molding the sample.
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[ 0136]
(16) Friction
Using the apparatus shown in Fig. 1, a dynamic friction
betweenafilm, asasample, andanartificial leatherwasmeasured.
An artificial leather 1 (“SUPPLALE®”, model number: PBZ13001,
manufactured by Idemitsu Technofine Co., Ltd.) was stuck onto
one surface of a glass plate measuring 26 mm x 26 mm x 1.4 mm
to which a fishing line for pulling in a horizontal direction
is attached. The artificial leather was stuck so that the back
side faces outside. A film 2 measuring 60 mm x 60 mm x 0.25 mm
in a wet state was placed on a horizontal rubber plate 3 and
then a surface of the filmwas sufficiently wetted with a borate
buffer (pH 7.1 to 7.3). The above glass plate was placed therein
so that the artificial leather faces the film, and then a plastic
container 4 containing small iron balls (the total weight of
iron balls and a container is 50 g) was placed thereon. Using
a tensile testing machine (RTM-100, manufactured by ORIENTEC
Co., Ltd.), the fishing line attached to the glass plate was
pulledatarateof 100mm/minute inahorizontal direction through
apulley. Atthistime, adynamic frictionbetweentheartificial
leather (back side) and the film was measured by a force to be
applied to the tensile testing machine.
(17) Boiling Resistance
Samples (with contact lens shape) immersed in clean pure

water were put in a closed vial bottle. Autoclave sterilization
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was carried out at 121°C for 30 minutes, and then samples were
cooled to roomtemperature. Five cycles were repeated, one cycle
including a series of the above operations. Thereafter, the
above-mentioned water wettability (6) was evaluated.
(18) Scrubbing Resistance A

Samples (with contact lens shape) were placed in the recess
formed in the center of the flat of the handandacleaningsoclution
(“OPTI FREE®”, ALCON JAPANLTD.) was added. After scrubbing front
and back sides (each 10 times) byball of the forefinger of another
hand, samples were put in a screw tube containing clean “OPTI
FREE®™” and then left to stand for 4 hours or more. Fifteen cycles
were repeated, provided that one cycle includes a series of the
above operations. Samples were then washed with pure water and
immersed in a borate buffer (pH 7.1 to 7.3). Thereafter, the
above-mentioned water wettability (6) was evaluated.
(19) Scrubbing Resistance B

In the same manner as in (18), except for using “ReNU"”
(Bausch & Lomb Incorporated) in place of “OPTI FREE™, the
evaluation was carried out.
[ 0137]
Reference Example 1

Polydimethylsiloxane having a methacryloyl group at both
ends (DMS-R31, Gelest, Inc., below-mentioned compound of the
formula (M2), weight average molecular weight of 30,000, number

average molecular weight of 13,000) (20 parts by weight) as a
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Corporationgformisdal(F.183] £0:k part by weight) asacoiponentCaapelymerizatiotator XlRGACURE('
8. 9 (Ciba Specialty Chemicals Inc. , 0.75 part by weight) and t-amyl alcohol (10 parts by weight) were
mixed and thems stirredifhe mixtureswas fittered thraughra membrane didter {0.45 urng to remeve
insoluble natters, and thus a monomer mixturemas obtained. This monomer mixture was charged in a
test tube andrdegassigpswag carredsout Underueduced pressuresaf 200 o (22 hiPa) While:stirring
using a touch mixer, and then the pressure was returned to atmospheric pressure using an argon gas.
This operatidoad Wasal 09:thembonomenmixtureavas injedted. intor a mofdtfor contact lens snade of a
transparent resin (poly- -methylpentneel) and then polymerized by i.rradiatino with light (8,000 lux, 20
minutes) usingsa flabrescent tamp (Toshiba:Corporation; -6k guasi-daylightn 6¥¢,s4 larfips). After
polymerization, mold was immersed in an agueous 60% by weight.isopropyl alcohol solution arid a
contact lens=sttapedimolding wasireaioved ftom the mold. - Thé obtaineéd neolding waslimmersed in a
large excess amount or an aqueous 80% by weight isopropy! aicoho.l solution at 60C for 2 hours.
Furthermore & pisiding was pimersed iha largecaxcessiamounst ofah aquesuss50% byawveight
isopropyl alcohol solu ion at room temperature for 30 minutes, followed by immersion in a lame excess
amount of aficgliebds 25% by WeightiSopropy| alcoRoltsolutioriationt tethperature for 30 minutes,
and further imersioninalargecxcessamounnofpurewateratroomtemperarure for 30 minuLes. Finally, the
molding imméréd irt clean puresvater was put it Efosediidl ot Z611d theniditeclave stetilization
was carried out at 121C for 30 minutos. The obtained molding had a water content of less than 1%. U
-ng two glaséiflatesiatela §as&eb as @mold afilmsitamedsampleméasariiif 66 iiim %60°mm x 0.25
mm was obtained. [0188 [Chemical Formula 5] 110 SO2/-/ HN 0 SO3Na(M3) NH2 [ 018:91
Reference ExXaniple8 29466%° 2t 4Athe SamiePmafinéfas iReéfetBhce EXantplé 88Péxcept that the
components shown in Tabi in 1.0 were used., contact lens-shaped moldings, and film-shaped.
samples eatt hfeastiting 60 e %60 mBE0 I A erd BBRiIASH STIRS fefeteABeSig 2% n the

table means that the component is not used ,
60%bywelight isopropyl alcohol solutionandacontact lens-shaped

molding was removed from the mold. The obtained molding was
immersed in a large excess amount of an aqueous 80% by weight
isopropyl alcohol solution at 60°C for 2 hours. Furthermore,
the molding was immersed in a large excess amount of an aqueous
50% by weight isopropyl alcohol solution at room temperature
for 30 minutes, followed by immersion in a large excess amount
of an agqueous 25% by weight isopropyl alcohol solution at room

temperature for 30 minutes, and further immersion in a large



01901 Examples 15 to 183, Comparative Examples 10 to 30 and Control Example | and 2 The
moldings or commercially available contact lenses obtained in the respective Reference Examples
shown in Tables 11 to 16 were immersed in a first solution shown in Tables to 16 for 30 minutes and
then respectively immersed in three pure water batlgs for 5 minutes. The moldings or. commercla
available contact _Lens were immersed in a second solution shown in Tables 11 to 16 or 30 minutes
and then respectively.immersed-in three pure water baths far,gdninutes. The-ahove:mentianed
operations were similarly repeatedwith respect to third to fifth solutions. The evaluation of the obtained
low water cantentisoft, contactdene; wosicarded out. ;The-neskilts are showndn Tables 11 to; 16. The
reference sign"-" in the table means that a coating operat.ion usiocj a solution is not carried out, or the
evaluation is:nbtoear ¢ out. § 9491k, anLontralExamplesare-eammereially available silicene
hydrocel soft contact lenses and have a problem that wearers often feel dry, while other physical
properties arg:almest satisfactory. Stherefareck is prefercask-that the respective physicallowavater
content soft contact lenses of the present inventionare equal or superior to those of Control Examples.
[0192] Tc), 3R BRALCIs @hdn l1F 1 TL4 evls CECESn re bl d ) EheC o €X)Beq H.-roor
1r-i

molding are shown in Table 1.

[ 0138]
Reference Examples 2 to 12

In the very same manner as in Reference Example 1, except
that the use amounts of components A and B were changed to amounts
shown in Table 1, moldings were obtained. Both the obtained
moldings had a water content of less than 1%. The evaluation
results of the obtained molding are shown in Table 1.

[ 0139]
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Reference Examples 13 to 18

In the very same manner as in Reference Example 1, except
that polydimethylsiloxane having a methacryloyl group at both
ends (DMS-R22, Gelest, Inc., below-mentioned compound of the
formula (MZ), weight average molecular weight of 8,300, number
average molecular weight of 7,400) was used in the amount shown
in Table 2 as a component A, and that trifluorcethyl acrylate
(Biscoat 3F, Osaka Organic Chemical Industry Ltd.) was used in
the amount shown in Table 2 as a component B, moldingswere obtained.
The obtained molding had a water content of less than 1%. The
evaluation results of the obtained molding are shown in Table
2.

[ 0141]
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[ 0142]

Reference Examples 20 to 24

In the very same manner as in Reference Example 1, except

that polydimethylsiloxane having a methacryloyl group at both

ends (X-22-164C, Shin-Etsu Chemical Co., Ltd., weight average

molecular weight of 7,200, number average molecular weight of

4,800) (50 parts by weight) was used as a component A, and that

the monomer having a fluorocalkyl group (50 parts by weight) shown

in Table 3 was used as a component B, moldings were obtained.

The evaluation results of the obtained molding are shown in Table

3.

[ 0143)
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Biscoat 3FM: Trifluorocethyl methacrylate (OsakaOrganicChemical
Industry Ltd.)
Biscoat 8F: Octafluoropentyl acrylate (Osaka Organic Chemical
Industry Ltd.)
Biscoat 3F: Trifluorocethyl acrylate (Osaka Organic Chemical
Industry Ltd.)
Biscoat 17F: Heptadecafluorodecyl acrylate (Osaka Organic
Chemical Industry Ltd.)
HEIP-M: Hexafluoroisopropyl methacrylate (Central Glass Co.,
Ltd.y.
[ 0145]
Reference Examples 25 to 37

In the very same manner as in Reference Example 1, except
that the polydimethylsiloxane having a methacryloyl group at
bothends showninTable 4 (below-mentionedcompoundof the formula
(M2)) was used in the amount shown in Table 4 as a component
A, the component B was not used, and the monomer shown in Table
4 (50 parts by welght) was used in the amount shown in Table
4 as a component C, moldings were obtained. The evaluation
results of the obtained molding are shown in Table 4.

[ 0146]
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[ 0147}
<Synthesis Examples>

Synthesis Examples of copolymers used for coating in
Examples are shown. In Synthesis Examples, molecular weight of
each copolymer was measured under the following conditions.
(GPC Measurement Conditions)
Apparatus: Prominence GPC system, manufactured by Shimadzu
Corporation
Pump: LC-20AD
Auto-sampler: SIL-20AHT
Column oven: CTO-Z0A
Detector: RID-10A
Column: manufactured by TOSOH CORPORATION GMPWXL (7.8 mm in inner
diameter x 30 cm, 13 um in particle diameter)
Solvent: water/methanol =1/1 (additionof 0.IN lithiumnitrate)
Flow rate: 0.5 ml/minute
Measurement time: 30 minutes
Sample concentration: 0.1% by weight
Injection amount: 100 ulL
Standard sample: Polyethylene oxide standard sample,
manufactured by Agilent (0.1 kD to 1,258 kD).
[ 0148]
Synthesis Example 1
<CPVPA: N-vinylpyrrolidone/acrylic acid (molar ratioc of 2/1)>

In a 500 mL three—necked flask, N-vinylpyrrolidone (66.68
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g, 0.60mol), acrylicacid (21.62 g, 0.30mol), dimethyl sulfoxide
(353.9649g), apolymerizationinitiator VA-061 (Wako Pure Chemical
Industries, Ltd., 0.1408 g, 0.562 mmol) and 2-mercaptoethanol
(43.8 pL, 0.63 mmol) were charged, and then equipped with a
three-way stop~cock, a reflux condenser tube, a thermometer and
a mechanical stirrer. The concentration of the monomer was 20%
by weight. After degassing inside the three-necked flask using
a vacuum pump and repeating replacement by argon three times,
stirring was carried out at 50°C for 0.5 hours, followed by
temperature rise to 70°C and further stirring for 6.5 hours.
After completion of the polymerization, the polymerization
reaction sclution was cooled to room temperature and 100 mL of
water was added, and then the solution was poured into 400 mL
of acetone and the mixed solution was left to stand overnight.
OCn the next day, 200 mL of acetone was further added and the
solution was left to stand, and then the supernatant was removed
by decantation. The obtained solid component was washed seven
times with acetone/water (=400 mL/100 mL). The solid component
was dried overnight by a vacuum drying oven at 60°C. Liqguid
nitrogen was charged and the solid component was crushed by a
spatula, and then dried by a vacuum drying oven at 60°C for 3
hours. The thus obtained copolymer had a molecular weight of
Mn: 46 kD, Mw: 180 kD (Mw/Mn = 3.9).
[ 0149]

Synthesis Example 2
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<CPVPA: N-vinylpyrrolidone/acrylic acid (molar ratio of 1/2)>

In a 500 mL three-necked flask, N-vinylpyrrolidone (33.34
g, 0.30mol), acrylicacid (43.24 g, 0.60mol), dimethyl sulfoxide
(307.08qg), apolymerizationinitiator VA-061 (Wako Pure Chemical
Industries, Ltd., 0.1408 g, 0.562 mmol) and 2-mercaptoethanol
(43.8 uL, 0.63 mmol) were charged, and then equipped with a
three-way stop-cock, a reflux condenser tube, a thermometer and
a mechanical stirrer. The concentration of the monomer was 20%
by weight. After degassing inside the three-necked flask using
a vacuum pump and repeating replacement by argon three times,
stirring was carried out at 50°C for 0.5 hours, followed by
temperature rise to 70°C and further stirring for 6.5 hours.
After completion of the polymerization, the polymerization
reaction solution was cooled to room temperature and 100 mL of
water was added, and then the solution was poured into 500 mL
of acetone and the mixed solution was left to stand overnight.
On the next day, 200 mL of acetone was further added and then
the supernatant was removed by decantation. The obtained solid
component was washed seven times with acetone/water (= 700mL/100
mL) . The solid component was dried overnight by a vacuum drying
ovenat 60°C. Liquidnitrogenwas chargedandthe solid component
was crushed by a spatula, and then dried by a vacuum drying oven
at 60°C for 3 hours. The thus obtained copolymer had a molecular
weight of Mn: 65 kD, Mw: 202 kD (Mw/Mn = 3.1).

[ 0150]
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Synthesis Example 3
<CPVPA: N-vinylpyrrolidone/acrylic acid (molar ratio of 80/10)>
In a 500 mL three-necked flask, N-vinylpyrrolidone (NVP,
90.02 g, 0.81 mol), acrylic acid (6.49 g, 0.09 mol), dimethyl
sulfoxide (386.8 g), a polymerization initiator VA-061 (Wako
Pure Chemical Industries, Ltd., 0.1408 g, 0.562 mmol) and
2-mercaptoethanol (2-ME, 43.8 uL, 0.63 mmol) were charged, and
then equipped with a three-way stop-cock, a reflux condenser
tube, a thermometer and a mechanical stirrer. The concentration
of the monomer was 20% by weight. After degassing inside the
three-necked flask using a vacuum pump and repeating replacement
by argon three times, stirring was carried out at 50°C for 0.5
hours, followed by temperature rise to 70°C and further stirring
for 6.5 hours. After completion of the polymerization, the
polymerization reaction solution was cooled to room temperature
and 100 mL of water was added, and then the solution was poured
into 500 mL of acetone and the mixed solution was left to stand
overnight. On the next day, 200 mL of acetone was further added
and 100 mL of hexane was added, and then the supernatant was
removed by decantation. The obtained solid component was washed
seven times with acetone/water (= 500 mL/100 mL). The solid
component was dried overnight by a vacuum drying oven at 60°C.
Ligquid nitrogen was charged and the solid component was crushed
by a spatula, and then dried by a vacuum drying oven at 60°C

for 3 hours. The thus obtained copolymer had a molecular weight
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of Mn: 35 kD, Mw: 130 kD (Mw/Mn = 3.8).
[ 0151]
Synthesis Example 4
<CPVPA: N-vinylpyrrolidone/acrylic acid (molar ratio of 80/20)>
In the same manner as in Synthesis Example 3, except that
0.72 mol of N-vinylpyrrolidone and 0.18 mol of acrylic acid were
respectively used, a copolymer was obtained. The thus obtained
copolymer had a molecular weight of Mn: 45 kD, Mw: 193 kD (Mw/Mn
= 4.4 .
[ 0152]
Synthesis Example 5
<CPDA: N,N-dimethylacrylamide/acrylicacid (molarratioof2/1)>
In a 500 mL three-necked flask, N,N-dimethylacrylamide
(59.50 g, 0.600 mol), acrylic acid (21.62 g, 0.300 mol), pure
water (325.20 g), a polymerization initiator VA-061 (Wako Pure
Chemical Industries, Ltd., 0.1408 g, 0.562 mmol) and
2-mercaptoethanol (43.8 ul, 0.63 mmol) were charged, and then
equipped with a three-way stop-cock, a reflux condenser tube,
a thermometer and a mechanical stirrer. The concentration of
the monomer was 20% by weight. After degassing inside the
three-necked flask using a vacuum pump and repeating replacement
by argon three times, stirring was carried out at 50°C for 0.5
hours, followed by temperature rise to 70°C and further stirring
for 6.5 hours. After completion of the polymerization, the

polymerization reaction solution was concentrated up to 400 g



66 .29 CrLL; CrLOOIT)CrTTCrCr ICrtCrCO!,,-, CrLIT KiLIT Tcm-4-2,Gm CO LIO <ra c.)
"Yaca o Cr Third 2; chition OLIOTTLV,DR[F 00771111102 dTI uciPitti (2°,. cirri nof 411Tor: dv
PEALAA solution

76

by an evaporator, and then the solution was poured into
2-propanol/n-hexane (=500mL/500mL) . Afterbeinglefttostand,
the supernatant was removed by decantation. The obtained solid
component was washed three times with Z-propanol/n-hexane (=
250 mL/250 mL) . The solid component was washed seven times with
acetone/water (= 500 mL/100 mL). The solid component was dried
overnight by a vacuum drying oven at 60°C. Liquid nitrogen was
charged and the solid component was crushed by a spatula, and
then dried by a vacuum drying oven at 60°C for 3 hours. The thus
obtained copolymer had a molecular weight of Mn: 55 kD, Mw: 192
kD (Mw/Mn = 3.5).
[ 0153]
Synthesis Example 6
<CPDA: N,N-dimethylacrylamide/acrylicacid (molarratioof 1/2)>

In a 500 mL three-necked flask, N,N-dimethylacrylamide
(29.70 g, 0.300 mol), acrylic acid (43.20 g, 0.600 mol), pure
water (292.40 g), a polymerization initiator VA-06l (Wako Pure
Chemical Industries, Ltd., 0.1408 g, 0.562 mmol) and
Z-mercaptoethanol (43.8 plL, 0.63 mmol) were charged, and then
equipped with a three-way stop-cock, a reflux condenser tube,
a thermometer and a mechanical stirrer. The concentration of
the monomer was 20% by weight. After degassing inside the
three-necked flask using a vacuum punp and repeating replacement
by argon three times, stirring was carried out at 50°C for 0.5

hours, followed by temperature rise to 70°C and further stirring
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for 6.5 hours. After completion of the polymerization, the
polymerization reaction solution was concentrated up to 350 g
by an evaporator, and then the solution was poured into
2-propanol/n-hexane (=500mL/500mL) . Afterbeinglefttostand,
the supernatant was removed by decantation. The obtained solid
component was washed three times with 2-propanol/n~hexane (=
250 mL/250 mL). The solid component was dried overnight by a
vacuum drying oven at 60°C. Liguid nitrogen was charged and the
solid component was crushed by a spatula, and then dried by a
vacuum drying oven at 60°C for 3 hours. The thus obtained
copolymer had a molecular weight of Mn: 87 kD, Mw: 235 kD (Mw/Mn
= 2.7).
[ 0154]
Synthesis Example 7
<CPDA: N,N-dimethylacrylamide/acrylic acid (molar ratio of
90/10)>

Ina500mL three-neckedflask, N,N-dimethylacrylamide (DMA,
80.30 g, 0.810mol), acrylic acid (6.49 g, 0.090 mol), pure water
(347.90g), apolymerizationinitiator VA-061 (Wako Pure Chemical
Industries, Ltd., 0.1408 g, 0.562 mmol) and 2-mercaptoethanol
(2-ME, 43.8 uL, 0.63 mmol) were charged, and then equipped with
a three-way stop-cock, a reflux condenser tube, a thermometer
and a mechanical stirrer. The concentration of the monomer was
20% by welght. After degassing inside the three-necked flask

using a vacuum pump and repeating replacement by argon three
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times, stirring was carried out at 50°C for 0.5 hours, followed
by temperature rise to 70°C and further stirring for 6.5 hours.
After completion of the polymerization, the polymerization
reaction solution was concentrated up to 470 g by an evaporator,
and then the solution was poured into Z-propanol/n-hexane (=
500 mL/500 mL). After being left to stand, the supernatant was
removed by decantation. The obtained solid component was washed
five times with 2-propanol/n-hexane (=250mL/250mL). The solid
component was dried overnight by a vacuum drying oven at 60°C.
Liguid nitrogen was charged and the solid component was crushed
by a spatula, and then dried by a vacuum drying oven at 60°C
for 3 hours. The thus obtained copolymer had a molecular weight
of Mn: 54 kD, Mw: 162 kD (Mw/Mn = 3.0).
[ 0155]
Synthesis Example 8
<CPDA: N,N-dimethylacrylamide/acrylic acid (molar ratio of
95/5)>

Inathree-neckedflask, N,N~dimethylacrylamide (DMA, 0.19
mol), acrylic acid (AA, 0.01 mol), pure water, a polymerization
initiator VA-061 (Wako Pure Chemical Industries, Ltd., 0.093
mmol) and Z-mercaptoethanol (2-MFE, 0.07 mmol) were charged, and
then equipped with a three-way stop-cock, a reflux condenser
tube, a thermometer and a mechanical stirrer. The concentration
of the monomer was 20% by weight. After degassing inside the

three—necked flask using a vacuum pump and repeating replacement
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by argon three times, stirring was carried out at 50°C for 0.5
hours, followed by temperature rise to 70°C and further stirring
for 6.5 hours. After completion of the polymerization, the
polymerization reaction solution was concentrated up to 350 g
by an evaporator, and then the solution was poured into
2-propanol/n-hexane (=200mL/200mL) . Afterbeinglefttostand,
the supernatant was removed by decantation. The obtained solid
component was washed three times with 2-propancol/n-hexane (=
100 mL/100 mL). The solid component was dried overnight by a
vacuum drying oven at 60°C. Liguid nitrogen was charged and the
solid component was crushed by a spatula, and then dried by a
vacuum drying oven at 60°C for 3 hours. The thus obtained
copolymer had a molecular weight of Mn: 77 kD, Mw: 229 kD.
[ 015¢6]
Synthesis Examples 9 to 16
<CPDA: N,N-dimethylacrylamide/acrylic acid>

Polymerswere obtainedby the same procedure as in Synthesis
Example 8, except that amounts and concentrations of monomers
of N,N-dimethylacrylamide (DMA), acrylic acid (AR), a
polymerization initiator VA-061 and Z2-mercaptoethancl (2-ME)
were set to values shown in Table 5.

[ 0157]
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[ Table 5]

DMA AR | VA-061 | 2-ME Honomer

(mol) (mol) {(mmol) (mmol) concentrétlon

% by weight)

Synthesis Example 8 0.19 0.01 0.093 0.07¢ 20
Synthesis Example 9 0.16 0.04 0.124 0.140 20
SynthesisExample 10 0.10 0.10 6.124 0.140 20
SynthesisExample 1l 0.19 0.01 0.031 0.035 15
SynthesisExample 12 0.16 0.04 0.031 0.035 15
SynthesisExample 13 0.10 0.10 0.031 0.035 15
SynthesisExample 14 0.19 0.01 0.015 6.017 15
SynthesisExamplel5 0.16 0.04 0.025 0.023 15
SynthesisExamplel6 0.10 0.10 0.025 0.035 15
[ 0158]

Synthesis Example 17
<CPDEAC: N,N-diethyl acrylamide/acryloylmorpholine>

In a 300 mL three-necked flask, N,N-diethyl acrylamide
(12.71 g, 0.100 mol), N-~acryloylmorpholine (14.12 g, 0.100 mol),
t-amyl alcohol (63.20qg), apolymerizationinitiator VA-061 (Wako
Pure Chemical Industries, Ltd., 0.0310qg, 0.124mmol) were charged,
and then equipped with a three-way stop~cock, a reflux condenser
tube, a thermometer and a mechanical stirrer. The concentration
of the moncmer was 30% by weight. After degassing inside the
three-necked flask using a vacuum pump and repeating replacement
by argon three times, stirring was carried out at 70°C for 1
hour, followed by temperature rise to 75°C and further stirring
for 4 hours. After completion of the polymerization, the

polymerization reaction solution was cooled to room temperature
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and the solvent was distilled off by an evaporator, and then
washed once with each of n-hexane/methancl (= 300 mL/80 mL, 130
mL/35 mL, 100 mL/20 mL and 100 mL/10 mL). The solid component
was dried overnight by a vacuum drying oven at 60°C. Liguid
nitrogen was charged and the solid component was crushed by a
spatula, and then dried by a vacuum drying oven at 60°C for 3
hours. The thus obtained copolymer had a molecular weight of
Mn: 49kD, Mw: 162kD (Mw/Mn = 3.3).
[ 0159]
Synthesis Example 18
<CPACDM: Acryloylmorpholine/N,N~dimethylacrylamide>

Ina300mlL three-necked flask, N-acryloylmorpholine (14.20
g, 0.101 mol), N,N-dimethylacrylamide (DMA, 9.92 g, 0.100 mol),
t-amyl alcohol (96.63qg), apolymerizationinitiator VA-061 (Wako
Pure Chemical Industries, Ltd., 0.0310 g, 0.124 mmol),
2-mercaptoethancl (86 uL, 1.23 mmol) were charged, and then
equipped with a three-way stop-cock, a reflux condenser tube,
a thermometer and a mechanical stirrer. The concentration of
the monomer was 20% by weight. After degassing inside the
three-necked flask using a vacuum pump and repeating replacement
by argon three times, stirring was carried out at 70°C for 1
hour, followed by temperature rise to 75°C and further stirring
for 4 hours. After completion of the polymerization, the
polymerization reaction solution was cooled to room temperature

and the solvent was distilled off by an evaporator, and then
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washed once with each of n-hexane/methanol (= 400 mL/30 mL, 500
mL/40 mL, 130 mL/3 mL and 200 mL/7 mL). The solid component was
dried overnight by a vacuum drying oven at 60°C. Liguidnitrogen
was charged and the solid component was crushed by a spatula,
and then dried by a vacuum drying oven at 60°C for 3 hours. The
thus obtained copolymer had a molecular weight of Mn: 4.3 kD,
Mw: 17 kD (Mw/Mn = 4.1)).
[ 0160]
Synthesis Example 19
<CPDEDM: N,N-diethyl acrylamide/N,N-dimethylacrylamide>
Ina300mlL three-neckedflask, N,N-diethyl acrylamide (DEAA,
19.22 g, 0.151 mol), N,N-dimethylacrylamide (DMA, 14.88 g, 0.150
mol), TAA (104.65 g) and a polymerization initiator VA-061 (Wako
Pure Chemical Industries, Ltd., 0.0465qg, 0.186mmol) were charged,
and then equipped with a three-way stop-cock, a reflux condenser
tube, a thermometer and a mechanical stirrer. The concentration
of the monomer was 2Z5% by weight. After degassing inside the
three-necked flask using a vacuum pump and repeating replacement
by argon three times, stirring was carried out at 70°C for 1.5
hours, followed by temperature rise to 75°C and further stirring
for 3.5 hours. After completion of the polymerization, the
polymerization reaction solution was cooled to room temperature
and the solvent was distilled off by an evaporator, and then
washed once with each of n-hexane/methancl (= 500 mL/0 mL, 250

mL/25 mL, 200 mL/30 mL and 200 mL/3 mL). The solid component
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was dried overnight by a vacuum drying oven at 60°C. Liguid
nitrogen was charged and the solid component was crushed by a
spatula, and then dried by a vacuum drying oven at 60°C for 3
hours. The thus obtained copolymer had a molecular weight of
Mn: 90kD, Mw: 327kD (Mw/Mn = 3.7).
[ 0161]
Synthesis Example 20
<CPHEDM:
N-(Z-hydroxyethyl)acrylamide/N,N~dimethylacrylamide>

In a 300 mL three-necked flask,
N- (2-hydroxyethyl)acrylamide (15.04 g, 0.100 mol),
N,N-dimethylacrylamide (9.96qg, 0.100mol), t—-amyl alcohol (99.80
g), polymerization initiator VA-061 (Wako Pure Chemical
Industries, Ltd., 0.0310 g, 0.124 mmol) were charged, and then
equipped with a three-way stop-cock, a reflux condenser tube,
a thermometer and a mechanical stirrer. The concentration of
the monomer was 20% by weight. After degassing inside the
three—-necked flask using a vacuum pump and repeating replacement
by argon three times, stirring was carried out at 70°C for 1
hour, followed by temperature rise to 75°C and further stirring
for 4 hours. After completion of the polymerization, the
polymerization reaction solution was cooled to room temperature
and the solvent was distilled off by an evaporator, and then
washed conce with each of n-hexane/methanol (= 200 mL/100 mL,

200mL/100mL, 100mL/40mL and 100mL/60mL) . The solidcomponent
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was dried overnight by a vacuum drying oven at 60°C. Liguid
nitrogen was charged and the solid component was crushed by a
spatula, and then dried by a vacuum drying oven at 60°C for 3
hours. The thus obtained copolymer had a molecular weight of
Mn: 109 kD, Mw: 660 kD (Mw/Mn = 6.1).
[ 0162]
Synthesis Example 21
<CPHA: Z2-hydroxyethyl methacrylate/acrylic acid (molar ratio
of 3/1)>

Ina300mL three-necked flask, 2-hydroxyethylmethacrylate
(HEMA, 17.1 g, 0.15 mol), acrylic acid (AA, 3.6 g, 0.05 mol),
dimethyl sulfoxide (48.4g) andapolymerizationinitiator VA-061
(Wako Pure Chemical Industries, Ltd., 0.0310 g, 0.124 mmol) were
charged, and then equipped with a three-way stop-cock, a reflux
condenser tube, a thermometer and a mechanical stirrer. The
concentration of the monomer was 30% by weight. After degassing
inside the three-necked flask using a vacuum pump and repeating
replacement by argon three times, stirring was carried out at
60°C for 0.5 hours, followed by temperature rise to 70°C and
further stirring for 4.5 hours. After completion of the
polymerization, the polymerization reaction solution was cooled
to room temperature and 100 mL of ethancl was added, and then
the mixed solution was poured into 500 mL of water and left to
stand overnight. On the next day, the supernatant was discarded

and the obtained solid component was further washed twice with
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500 mL of water. The solid component was dried overnight by a
vacuum drying oven at 60°C. Liquid nitrogen was charged and the
solid component was crushed by a spatula, and then dried by a
vacuum drying oven at 60°C for 3 hours. The thus obtained
copolymer had a molecular weight of Mn: 61 kD, Mw: 267 kD (Mw/Mn
= 4.4y .
[ 0163]
Synthesis Example 22
<CPHA: 2-hydroxyethyl methacrylate/acrylic acid (molar ratio
of 3/1)>
Ina300mLthree-necked flask, 2-hydroxyethyl methacrylate
(HEMA, 10.3 g, 0.09 mol), acrylic acid (AA, 2.2 g, 0.03 mol),
dimethyl sulfoxide (49.7 g), polymerization initiator VA-061
(Wako Pure Chemical Industries, Ltd., 0.009 g, 0.038 mmol) and
2-mercaptoethanol (2-ME, 2.6 plL, 0.038 mmol) were charged, and
then equipped with a three-way stop-cock, a reflux condenser
tube, a thermometer and a mechanical stirrer. The concentration
of the monomer was 20% by weight. After degassing inside the
three-necked flask using a vacuum pump and repeating replacement
by argon three times, stirring was carried out at 60°C for 0.5
hours, followed by temperature rise to 70°C and further stirring
for 4.5 hours. After completion of the polymerization, the
polymerization reaction solution was cooled to room temperature
and 20 mL of ethanol was added, and then the mixed solution was

poured into 500 mL of water and left to stand overnight. On the
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next day, the supernatant was discarded and the obtained solid
component was further washed twice with 500 mL of water. The
solid component was dried overnight by a vacuum drying oven at
60°C. Liquid nitrogen was charged and the solid component was
crushed by a spatula, and then dried by a vacuum drying oven
at 60°C for 3 hours. The thus obtained copolymer had a molecular
weight of Mn: 83 kD, Mw: 188 kD (Mw/Mn = 2.3).
[ 0164]
Synthesis Example 23
<CPHA: 2-hydroxyethyl methacrylate/acrylic acid (molar ratio
of 3/1)>

Ina300mLthree-neckedflask, 2-hydroxyethyl methacrylate
(HEMA, 10.3 g, 0.09 mol), acrylic acid (AA, 2.2 g, 0.03 mol),
dimethyl sulfoxide (49.8 g), a polymerization initiator VA-061
(Wako Pure Chemical Industries, Ltd., 0.009 g, 0.038 mmol),
2-mercaptoethanol (2-ME, 7.8 uL, 0.111 mmol) were charged, and
then equipped with a three-way stop-cock, a reflux condenser
tube, a thermometer and a mechanical stirrer. The concentration
of the monomer was 20% by welght. After degassing inside the
three-necked flask using a vacuum pump and repeating replacement
by argon three times, stirring was carried out at 60°C for 0.5
hours, followed by temperature rise to 70°C and further stirring
for 4.5 hours. After completion of the polymerization, the
polymerization reaction solution was cooled to room temperature

and 20 mL of ethanol was added, and then the mixed solution was
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poured into 500 mL of water and left to stand overnight. On the
next day, the supernatant was discarded and the cbtained solid
component was further washed twice with 500 ml of water. The
solid component was dried overnight by a vacuum drying oven at
60°C. Ligquid nitrogen was charged and the solid component was
crushed by a spatula, and then dried by a vacuum drying oven
at 60°C for 3 hours. The thus obtained copolymer had a molecular
weight of Mn: 50 kD, Mw: 96 kD (Mw/Mn = 1.9).
[ 0165]
Synthesis Example 24
<CPHA: 2-hydroxyethyl methacrylate/acrylic acid (molar ratio
of 1/1)>

Ina200mLthree-neckedflask, 2-hydroxyethylmethacrylate
(HEMA, 11.4 g, 0.10 mol), acrylic acid (AA, 7.21 g, 0.10 mol),
dimethyl sulfoxide (74.5g) andapolymerizationinitiator VA-061
(Wako Pure Chemical Industries, Ltd., 0.016 g, 0.062 mmol) were
charged, and then equipped with a three-way stop-cock, a reflux
condenser tube, a thermometer and a mechanical stirrer. The
concentration of the monomer was 20% by weight. After degassing
inside the three-necked flask using a vacuum pump and repeating
replacement by argon three times, stirring was carried out at
60°C for 0.5 hours, followed by temperature rise to 70°C and
further stirring for 6.5 hours. After completion of the
polymerization, the polymerization reaction solution was cooled

to room temperature, and then the mixed solution was poured into



"L-5---{6¢cicl,"-"111H_)7;1-s10ioic:cl;,,, "L:)LlI.,-i,-i0iV90T9.019E .1:19 Cc .ui ,-i 0
7) -FT1,--00Ch7,-r,0,H--i.,r[f) -, <, ca.:roimiaTos.7. dAd V 901919i9s VA64 solution

88

water (1,000 mL)/ethanol (10 mL) and left to stand overnight.
On the next day, the supernatant was discarded and the cbtained
solid component was further washed twice with 700 mL of water.
The solid component was dried overnight by a vacuum drying oven
at 60°C. Liquid nitrogen was charged and the solid component
was crushed by a spatula, and then dried by a vacuum drying oven
at 60°C for 3 hours. The thus obtained copolymer had a molecular
weight of Mn: 79 kD, Mw: 226 kD (Mw/Mn = 2.9).
[ 0166]
Reference Example 38

Hereinafter, pure water means water purified by filtering
through a reverse osmosis membrane.
Preparation of Coating Solution
<PEI solution A>

Polyethyleneimine (P3143, Sigma-Aldrich Corporation,
molecular weight of 750, 000) was dissolved inpurewater to obtain
an agqueous 1% by weight solution.
<PEI solution B>

Polyethyleneimine (P-70, 167-11951, Wako Pure Chemical
Industries, Ltd., molecular weight of 70,000) was dissolved in
pure water to obtain an aqueocus 1% by weight solution.
<PAA solution>

Polyacrylicacid (169-185¢1, Wako Pure Chemical Industries,
Ltd., molecular weight 250,000) was dissolved in pure water to

obtain an aqueous 1.2% by weight solution.
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<PAAM solution A>
Polyallylamine (PAA-15C, Nitto Boseki Co., Ltd., molecular
weight 15,000) was dissolved in pure water to obtain an agueous
1% by weight solution.
<PAAM solution B>
Polyallylamine (PAA-25, Nitto Boseki Co., Ltd., molecular
weight 25,000) was dissolved in pure water to obtain an agueous
1% by weight solution.
<PAS solution>
A diallyldimethylammonium chloride polymer (PAS-H-10L,
NittoBosekiCo., Ltd., molecularweight 0of 200,000) wasdissolved
in pure water to obtain an aqueous 1% by weight solution
<Solution of Copolymer>
The copolymers obtained in the Synthesis Examples shown
in Table 6 were respectively dissolved in the solvents shown
in Table 6 to obtain solutions having each concentration shown
in Table 6.

[ 01671
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NVP: N-vinylpyrrolidone
DMA: N,N-dimethylacrylamide
DEAA: N,N-diethylacrylamide
ACMO: Acryloylmorpholine
HEAA: N-(2-~hydroxyethyl)acrylamide
HEMA: Z-hydroxyethyl methacrylate
AA: Acrylic acid
<Other Solutions>
The substances shown in Table 7 were respectively dissolved
in pure water to obtain agqueous solutions having each
concentration shown in Table 7.

[ 0169]
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[ Table 7]
Solution
Name of substance (i;) concentration
(% by weight)
PEI solution A | Polyethyleneimine 750 1
PEI solution B | Polyethyleneimine 70 1
PAA solution Polyacrylic acid 250 1.2
PAAM solution A | Polyallylamine 15 1
PAAM solution B | Polyallylamine 25 1
PAS solution Diallyldimethylammonium chloride 500 ,
polymer
PVP solution Polyvinylpyrrolidone (K90) 300 1
PDMAZA solution | Poly(N,N~-dimethylacrylamide) 400 1
VRE4 solution Vinylpyrrolidone/vinyl acetate 190 )
(60/40) copolymer

PACMO solution | Polyacryloylmorpholine 243 1
PDEAA solution | Poly(N,N-diethylacrylamide) 47 1
PMMAA solution | Poly(N-methoxymethylacrylamide) 17 1
PHMAA solution | Poly (N-hydroxymethylacrylamide) 148 1
PNVFE solution | Poly(N-vinylformamide) 183 1
PHEAA sclution | Polyl N-{(2-hydroxyethyl)acrylamide] 88 1
AcOH solution | Acetic acid - 1
DEA soluticon Diethylamine - 1
AP solution A | Hyaluronic acid Na 1,190 0.1
AP solution B | KIMICA ALGIN I-3 349 0.1
AP solution C |Alginic acid ester HV 328 0.1
AP solution D | NS-300 (Carmellose) 12,000 0.1
AP solution E | SUNROSE (APP-84) 543 0.1
AP solution F | Chondroitin sulfate Na 5 0.1
AP solution G | GLYLOID 6C 500 0.1
AP solution H | Rhaball gum CG-SFT 5,340 0.1
AP solution I | APP-84 543 1

[ 0170]

HyaluronicacidNa: Sodiumhyaluronate (CHA) (CHISSO CORPORATION)

KIMICA ALGIN I-3:

Sodium alginate

KIMILOID HV: Alginic acid propylene glycol ester

(KIMICA Corporation)

(KIMICA
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corporation)
NS-300 (Carmellose): Carboxymethyl cellulose (GOTOKU CHEMICAL
COMPANY LTD.)
SUNROSE (APP-84): Carboxymethyl cellulose
(NIPPON PAPER Chemicals CO., LTD.)
Chondroitin sulfate Na: Chondroitin sulfate sodium (SEIKAGAKU
CORPORATION)
GLYLOID 6C: Tamarind gum {(Dainippon Sumitomo Pharma Co., Ltd.)
Rhaball gum CG-SFT: Xanthan gum (Dainippon Sumitomo Pharma Co.,
Ltd.) .
[ 0171]
Examples 1 to 3

The moldings obtained in the respective Reference Examples
shown in Table 8 were immersed in a PEI solution A for 30 minutes
and then respectively immersed in three pure water baths for
5 minutes. The moldings were immersed in a PAA solution for 30
minutes and then respectively immersed in three pure water baths
for 5 minutes. Wettability and dynamic contact angle of the
obtained low water content soft contact lenses were evaluated.
The results are shown in Table 8. The reference sign “="” in the
table means that a coating operation using a solution is not
carried out.
[ 0172]
Examples 4 to 6

Themoldings obtained in the respective Reference Examples
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shown in Table 8 were immersed in a PAA solution for 30 minutes
and then respectively immersed in three pure water baths for
5 minutes. The moldings were immersed in a PEI solution A for
30 minutes and then respectively immersed in three pure water
baths for Sminutes. Themoldings were immersed in a PAA solution
for 30 minutes and then respectively immersed in three pure water
baths for 5 minutes. Wettability and dynamic contact angle of
theobtained lowwater content soft contact lenseswereevaluated.
The results are shown in Table 8.
[ 0173]
Examples 7 to 14

The moldings obtained in the respective Reference Examples
shown in Table 8 were immersed in a first solution for 30 minutes
and then respectively immersed in three pure water baths for
5 minutes. The moldings were immersed in a second solution for
30 minutes and then respectively immersed in three pure water
baths for Sminutes. Themoldings were immersed in a PAA solution
for 30 minutes and then respectively immersed in three pure watexr
baths for 5 minutes. Wettability and dynamic contact angle of
theobtained lowwater content soft contact lenseswereevaluated.
The results are shown in Table 8.
[ 0174]
Comparative Examples 1 to 3

Wettability and dynamic contact angle of the moldings

obtained in the respective Reference Examples shown in Table
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8wereevaluated. TheresultsareshowninTable8. Thereference
sign “-" in the table means that a coating operation using a
solution is not carried out.
[ 0175]
Comparative Examples 4 to ©

The moldings obtained in the respective Reference Examples
shown in Table 8 were immersed in a PETI solution A for 30 minutes
and then respectively immersed in three pure water baths for
5minutes. Wettabilityanddynamic contact angle of the obtained
lowwater content softcontact lenseswereevaluated. Theresults

w7

are shown in Table 8. The reference sign in the table means
that a coating operation using a solution is not carried out.
[ 0176]
Comparative Examples 7 to 9

The moldings obtained in the respective Reference Examples
shown in Table 8 were immersed in a PAA solution for 30 minutes
and then respectively immersed in three pure water baths for
Sminutes. Wettabilityanddynamic contact angle of the obtained
lowwater content soft contact lenseswereevaluated. Theresults
are shown in Table 8. The reference sign “-” in the table means

that a coating operation using a solution is not carried out.

[ 0177]
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Reference Examples 39 to 42

In the very same manner as in Reference Example 1, except
that polydimethylsiloxane having a methacryloyl group at both
ends (DMS-R31, Gelest, Inc., below-mentioned compound of the
formula (M2), number average molecular weight of 13,000) (50
parts by weight) was used as a component A, and that a monomer
having a fluoroalkyl group shown in Table 9 (50 parts by weight)
was used as a component B, a low water content soft contact lenses
were obtained. The evaluation results of the obtained low water
content soft contact lenses are shown in Table 9.

[ 0179)



€9 54dm0Om7 99 eTdmvwz2 9 apitusxv 199 eldmvx7:: Ofm:EfuEspxv: 69 omdtusx 120 Fits 19atj on

rostift.s 14 Fp!

cr:CCCCCCall,111CC11 U0912:101.09Va RI: itc1l

co CC .1.

cia. (..)VCC

Aoueredsuurj .:

100

(0810 ]

UoTINToS mMeI uoTiezTaswATod JO uoTrieaedes oseyd JO SSNROSY UOTIRZTISWATOA pauopuede 7,

7y oTdurexy

A 7 \4 61 0§ W-dT4dH 0g
oounIBIN
1y oTdwexy

Tx Tx Tx 6T 0S ALT 3e0OSTd 0s .
aouUsIRISY
oF oTdwuexy

d 3 d 61 0g A8 Gr0OOSTd 09
20UBIDTOY
65 oTduExy

d 7 Y 6T 04 Ndg 3e008Td 0g
souLISIOY

SOUR]STSOT (USHOIG J0u ox9M YoTUM (aybTom
. . susurtoads o Tequnu) | Aousiedsuexp | (FUOTEM AQ %) . 4o surey (qubtem Aq s31Rq)
UTPTOA O — USUOD a s3xed) TE€9-SIa
wojle 1§ Y Jusuoduo)d
SITNSDI UOTIBNTRAY g ausuodwon

(6 @19l |




uo-74n.too ps.PRIT. C PliA .1.9 t on A (TPA solution A VUofln[OsV].1d2 SPHA solution A OPHA
solution A VtIOTVJTOSVHcIS VUOT 7S1 CO \Rap 907-99-tos V5.19 1:PHA solution A
vr-TaTinTosla9-kas, vuo-rmicy.".;viia-,) Molding Second subjected to Firs: solution ' soT iitH on coating
Reference PAA sol ution ; P77 so] ut | on A Exampjg 51 Reference FAA solution | PEI so-Jtion A
Exsmpi e 52 Reference PAA solution PEI sol91.ion A Fxamp 55 9d000 x al10t9r,To,, Reference

FAASOMﬂO%fg§€%¥%¥ﬁp%%%@ygg%5@%h9§%%@%g%g§T§3478g5 J%%ggyicChemical
Industry Ltd.)
Biscoat 8F: Octafluoropentyl acrylate (Osaka Organic Chemical
Industry Ltd.)
Biscoat 17F: Heptadecafluorodecyl acrylate (Osaka Organic
Chemical Industry Ltd.)
HEFIP-M: Hexafluoroisopropyl methacrylate (Central Glass Co.,
Ltd.).
[ 0181]
Reference Example 43

Polydimethylsiloxane having a methacryloyl group at both

ends (DMS-R31, Gelest, Inc., below-mentioned compound of the
formula (M2), number average molecular weight of 30,000) (50
parts by welght) as a component A, trifluorcethyl acrylate
(Biscoat 3F, Osaka Organic Chemical Industry Ltd.) (46 parts
by weight) as a component B, methyl methacrylate (3 parts by
welght) as a component C, an ultraviolet absorber having a
polymerizablegroup (RUVA-93, compoundrepresentedbythe formula
(M1), Otsuka Chemical Co., Ltd.) (1l partbyweight) as a component
C, a polymerization initiator“IRGACURE™ 1850 (Ciba Specialty
Chemicals Inc., 2 parts by weight) and t-amyl alcohol (10 parts
by weight) were mixed and then stirred. As a result, a uniform
and transparent monomer mixture was obtained. This monomer
mixture was charged in a test tube and degassing was carried

out under reduced pressure cof 20 Torr (27 hPa) while stirring
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using a touch mixer, and then the pressure was returned to
atmospheric pressure using an argon gas. This coperation was
repeated three times. Inagloveboxunder anitrogen atmosphere,
the monomer mixture was injected into a mold for contact lens
made of a transparent resin (poly-4-methylpentene-~1) and then
polymerized by irradiating with light (8,000 lux, 20 minutes)
using a fluorescent lamp (Toshiba Corporation, FL-6D,
quasi-daylight, 6W, 4 lamps). After polymerization, the whole
mold was immersed in an aqueous 60% by weight isopropyl alcohol
solution and a contact lens-shaped molding was removed from the
mold. The obtainedmoldingwas immersed in a large excess amount
of an aqueous 80% by weight isopropyl alcohol solution at 60°C
for Z hours. Furthermore, the molding was immersed in a large
excess amount of an aqueous 50% by weight isopropyl alcohol
solutionat roomtemperature for 30minutes, followedby immersion
in a large excess amount of an aqueous 25% by weight isopropyl
alcohol solution at room temperature for 30 minutes, and further
immersioninalargeexcessamount of purewater at roomtemperature
for 30minutes. Finally, themolding immersedincleanpurewater
was put in a closed vial bottle, and then autoclave sterilization
was carried out at 121°C for 30 minutes. The obtained molding
had a water content of less than 1%. Using two glass plates and
a gasket as a mold, a film-shaped sample measuring 60 mm x 60
mm x 0.25 mm was obtained.

[ 0182]
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[ 0183]
Reference Examples 44 to 47 and 70 to 75

In the same manner as in Reference Example 43, except that
the components shown in Table 10 were used, contact lens-shaped
moldings, and film-shaped samples each measuring 60 mm x 60 mm
x 0.25 mm were obtained. The reference sign “-” in the table

means that the component is not used.

[ 0184]
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DMS-R31: Compound of the formula (M2), Mw 30 kD, Mn 13 kD, Gelest,
Inc.
FM-7726: Compound of the formula (M2), Mw: 29 kD, Mn: 26 kD,
CHISSO CORPORATION
FM-7726L: Compound of the formula (M2), Mw: 31 kD, Mn: 20 kD,
CHISSOC CORPORATION
X=~22-164C: Compound of the formula, (M2) Mw: 7.2 kD, Mn: 4.8
kD, Shin-Etsu Chemical Co. Ltd.
DMS~R22: Compound of the formula (M2), Mw: 8.3 kD, Mn: 7.4 kD,
Gelest, Inc.

In the formula (M2), n represents the number of repeating
units and is determined by the molecular weight of the compound.
[ 018¢6]

[ Chemical Formula 4]
Me Me
O\/A\/Su O- & \W/&Q (M2)
0]

Biscoat 3F: Trifluoroethyl acrylate

[ 0187]

MMA: Methyl methacrylate

EHMA: Z-ethylhexyl acrylate

DMAA: N,N-dimethylacrylamide

DMAEA: N,N-dimethylamincethyl acrylate
DMAPAA: N,N-diethylaminopropyl acrylamide
DEAEMA: N,N-diethylaminoethyl methacrylate

TAA: t-amyl alcohol
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Reference Example 48

Polydimethylsiloxane having a methacryloyl group at both
ends (FM7726, CHISSO CORPORATION, above-mentioned compound of
the formula (M2), weight averagemolecularweight of 29 kD, number
average molecular weight of 26 kD) (49 parts by weight) as a
component A, trifluoroethyl acrylate (Biscoat 3F, Osaka Organic
Chemical Industry Ltd.) (45 parts by weight) as a component B,
2-ethylhexyl acrylate (5 parts by weight) as a component C,
N,N-dimethylacrylamide (1 part by weight) as a component C, an
ultravioclet absorber having a polymerizable group (RUVA-93,
Otsuka Chemical Co., Ltd.) (1 part by weight) as a component
C, a colorant having a polymerizable group [ (Uniblue A,
Sigma-Aldrich Corporation, formula (M3)] (0.1 part by weight)
as a component C, apolymerizationinitiator “IRGACURE"” 819 (Ciba
Specialty Chemicals Inc., 0.75part by weight) and t-amyl alcohol
(10 parts by weight) were mixed and then stirred. The mixture
was filtered through a membrane filter (0.45 um) to remove
insolublematters, and thus amonomer mixture was ocbtained. This
monomer mixture was charged in a test tube and degassing was
carried out under reduced pressure of 20 Torr (27 hPa) while
stirring using a touch mixer, and then the pressure was returned
to atmospheric pressure using an argon gas. This operation was

repeatedthree times. Inagloveboxunder anitrogenatmosphere,
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the monomer mixture was injected into a mold for contact lens
made of a transparent resin (poly-4-methylpentene-1) and then
polymerized by irradiating with light (8,000 lux, 20 minutes)
using a fluorescent lamp (Toshiba Corporation, FL-6D,
quasi-daylight, 6W, 4 lamps). After polymerization, the whole
mold was immersed in an aqueous 60% by weight isopropyl alcohol
solution and a contact lens-shaped molding was removed from the
mold. The obtainedmolding was immersed in a large excess amount
of an agqueous 80% by weight isopropyl alcohol solution at 60°C
for 2 hours. Furthermore, the molding was immersed in a large
excess amount of an agueous 50% by weight isopropyl alcohol
solutionat roomtemperature for 30minutes, followedby immersion
in a large excess amount of an agqueous 25% by weight isopropyl
alcohol solution at room temperature for 30 minutes, and further
immersioninalargeexcessamountof purewater at roomtemperature
for 30minutes. Finally, themoldingimmersedincleanpure water
was put in aclosedvial bottle, and then autoclave sterilization
was carried out at 121°C for 30 minutes. The obtained molding
had a water content of less than 1%. Using two glass plates and
a gasket as a mold, a film-shaped sample measuring 60 mm x 60
mm x 0.25 mm was obtained.

[ 0188]

[ Chemical Formula 5]
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[ 0189]
Reference Examples 49 to 69

In the same manner as in Reference Example 48, except that
the components shown in Table 10 were used, contact lens-shaped
moldings, and film-shaped samples each measuring 60 mm x 60 mm
x 0.25 mm were obtained. The reference sign “~" in the table
means that the component is not used.
[ 0190]
Examples 15 to 183, Comparative Examples 10 to 30 and Control
Example 1 and 2

The moldings or commercially available contact lenses
obtained in the respective Reference Examples shown in Tables
11 to 16 were immersed in a first solution shown in Tables 11
to 16 for 30 minutes and then respectively immersed in three
pure water baths for 5 minutes. The moldings or commercially
avallable contact lens were immersed in a second solution shown
in Tables 11 to 16 for 30 minutes and then respectively immersed
in three pure water baths for 5 minutes. The above-mentioned
operations were similarly repeatedwith respect to third to fifth

solutions. Theevaluationof the obtained lowwater content soft
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contact lens was carried out. The results are shown in Tables
11tol16. Thereference sign “~" in the table means that a coating
operation using a solution is not carried out, or the evaluation
1s not carried out.

[ 0181]

Control Examples are commercially available silicone
hydrogel soft contact lenses and have a problem that wearers
often feel dry, while other physical properties are almost
satisfactory. Therefore, it is preferred that the respective
physical properties of the low water content soft contact lenses
of the present invention are equal or superior to those of Control

Examples.

[ 0182]
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SHG-A: Commercially avallable silicone hydrogel soft contact lens A
SHG-B: Commercially available silicone hydrogel soft contact lens B

[ 0195]
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Example 184 <Measurement of Oxygen Transmission Rate>

A film (having a thickness of 0.19 mm) produced in the same
manner as in Example 62 was cut into size of 20 mm x 20 mm, to
obtain samples. Using an oxygen transmission rate analyzer,
Model OX~TRANZ2/21 (Hitachi High-Technologies Corporation),
oxygen transmission rate was measured. A mixed gas of nitrogen
(98%) /hydrogen (2%) was used as a carrier gas, and a mixed gas
of nitrogen (79.3%)/oxygen (20.7%) was used as a measuring gas.
Humidification of the gas was not carried cut. The oxygen
transmission rate of the sample was 390 x 107°' (cm’/sec)
(mLO2) / (mL-hPa). Theoxygentransmissionrateof agaspermeable
hard contact lens “Menicon” Z” manufactured by Menicon Co., Ltd.,
measured by the same apparatus under the same conditions, was
150 x 107 (ecm?/sec) (mLO,) / (mL-hPa), and the oxygen transmission
rate of a gas permeable hard contact lens “Breath-o Hard"”
manufactured by Toray Industries, Inc. was 120 x 107*" (cm’/sec)
(mLOy) / (mL-hPa) .
[ 0202]
Example 185

Subjects A and B wore the low water content soft contact
lens produced in Example 93 for 6 hours. Both subjects A and
B did not feel dry during wear, and felt comfort without feeling
sticky to the cornea.
[ 0203]

Example 186
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B did not feel dry during wear, and felt comfort without feeling

sticky to the cornea.
[ 0204]
Comparative Example 31

Subjects A and B wore a commercially available silicone
hydrogel soft contact lens C (water content: 46%) for 6 hours.
Both subjects AandB felt dryness of eyes anddidnot feel comfort.
They did not feel sticky to the cornea.
[ 0205]
Comparative Example 32

A contact lens produced in accordance with Example ¢ of
Japanese Unexamined Patent Publication (Kokai) No. 2002-080538
was subjected to the same coating operation as in Example 93.
The obtained silicone hydrogel soft contact lens (having water
content of 40%) exhibites transparency (A), wettability (A) and
lubricity (A). Subjects A and B wore the silicone hydrogel soft
contact lens for 6 hours. Both subjects A and B felt dryness
of eyes and did not feel comfort. They did not feel sticky to
the cornea.
[ 0206]
Comparative Example 33

Subjects A and B wore a low water content soft contact lens

(having water content of less than 1%) in accordance with Example
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136 Example 134 sMeasurementof O(1) JransmissionRater. - - 1 Afil px(hayving g thickness of 0.19
mm) produced in the same manner as in Example 62 was cut into size of 20 mm x 20 Bin, to obtain

samples. Using an:pxygen transmissionyate. analyze, MedelQX-TRANR{2L (Hitachi c o e
3.1gb-Technologies Corppration), oxygen transmission rate was measured. A mixed gas oftrogen

(98%)/h drogen{2%) wasusedas ascairier gas<and,asmixed gas of nit c,, (79.3%)/oxygen (20.7%)
was used as a measuring gas. Humidification of the gas was not carried Our. The oxygen transmission
rate of the sample Wasi390 xAP1L({&T:/see),(mL02)/(mL-hPa) . The oxygen transmission rate of a
gas permeable hard co act lens "Meniconl Z" manufactured by Menicon Co. , Ltd., measured by the
same apparatusounder the same conditio a, was 150x 10 II- (cm/sec) (mL02)/(mL8hPa), and the
oxygen transmission rate of apermeable hard contact lens "Breath-o Hard" manufactured by bray
Industries, Inc. was 128 »183en2/seck(mliz)/(alBa) {8202} Example-185 Subjects Asand B wore
the low water content soft contact lens Brpduced in Example 93 for 6 hours. Both sa A and B did not
feel dry du;earnand felt egmfortwithout feetingl as Sulracts AandkBayoreydne low water.content
soft contact lens produced in Example 100 for 6 hours. Both Os A and 2. did not feel dr y during weatr,
and felt convert avithout feelingsticky totheseornean £2044 ComparatavesbExampie 3kn  Subjects A
and B wore a commercially available silicone hyd ogei soft contact lens C (water content: 46%) for 6
hours. BothsubjettisAzind B felt=dryness of eyesnand did notfeekflost: 1 Eeydidnet feel stieky to the
cornea

lens. The low water content soft lens for eye is particularly

suitable as a low water content soft contact lens.

[ Reference Signs List]

[ 0208]

1: Artificial leather
2 Sample film

3: Rubber plate

4: Plastic container containing iron balls



[ 020 5] Comparative Example 32 A contact lens produced in accordance with Example 6 of
Japanese Unexamined Patent Publication (Kok ) No. 2002-080538 was su miected to the sake coating
operanicn as in Example 93. The obtained silicone h ydrogei sr,ft con-..act lens (having water content
of 40%) exhibites trar. arenc.y (A) , wettabilit (A) anddubricity (A) . Subjects A and B wore the silicone
hydrociel sort contact lens for 6 hours. Both subjects A and 9 felt dryness of eyes and did not feel
comfort. They-did-nay feel sticky to the cornea. [ 0206] Comparative Example Subjects A and S.
wore a low water content soft contact lens (having water content of less than %) in accordance wlih
Example 138 1 of Japangse Jnexamined-Ratent Puh.¢ Lian,(Kakai) No.,2002-311395.\Both s uhiects
A and B felt sticky to the cornea within 30 minutes and stopped wearcnp. [Industria] [0207] The
present invention relates 10 3, low water-content soft;lens foreye,-and issugseful asa jens fareye, such.
as a low water content soft contact lens, an intraocular lens, an artificial cornea,oinlay, a corneal onlay

or a spectagle.ilenss Thedovwwatercontent seft-lensdar eye issparticularly suitable.asa-loyw water
content soft contact lens. [Reference SignsList] [02081 1: Art e-4-ial leather 2: Sample film 3: Rubber

plate Plasticcontaingtcontaining dren-balls: 13%CEAIMS] L Aclow water content softlens foreye,
comprising a be material, a layer made of an acidic polymer and a basic polymer hang formed on at
least a part of a:suefase ©f thebase material:2. T he dow water, cenfent soft lensfepeye aecording to
claim 1, where a the base material contain, as a main component, a polymer of the hollowing
compoent A; 1 aneopolymemnef the folewing companests AantB: a cgamparentcfliae
polysiloxane compound which has a plurality of polymerizable functional groups per molecule, and
also has a numbernaverage moleetdasweight @f 6,:000 or more, and component B: a polymerizable
monomer having a fleorealkyl group. 3.The low water content soft lens for eye according to claim 2,
wherein the componentvisea palysdoxang compoine having iwe patymerizable functionakgroups per
molecule. 1.The 1 ow water content soft lens for eye according to claim 3, wherein the component: A
is a polysiloxane compotndaepresented by the followipg forla @A) <k ChemicabFarnularlks wherei.r.
)0 and X2 each independently represents a polymerizable functional grout; R- to R' each
independently representsve sahstituentsaldcted dromyhydrefea, an@lkyt groupehaving 1 to 140 20
carbon atoms, a phenyl group and a fluoroalkyl group having I to 20 carbon atoa ; nd le each
indePendently represemts astivabBentgrolyrend.a aind<d reachrindepende ti v répresents! thelnumber of
the respective reueating units. 5. The low aLer content soft lens for eye according to claim 4, wherein
X' and X2 irstheuformula (Al) are (meth)acryloyi groups. 6. The low water content soft lens for eye
according to any one of claims 2 to 5, wherein the base material contains weight or more of silicon
atoms. 7. The low Waterlconteat softenstfer eyecddedreing fo claime2; whereinrtbetcompenent B is a
(meth)acrylic acid fitioroalkyl ester. 8. The low wafer cantsoft lens for eye according to any one of 01
aims | to /, whereiretiellayéhmaderafancacidis notyraepand albasicpelymerdnclodesione og more

layers made of an acidic Polymer, and one or more layers made ofbasic polymer.
two polymerizable functional groups per molecule.

4. The low water content soft lens for eye according to claim
3, wherein the component A is a polysiloxane compound represented
by the following formula (Al):

[ Chemical Formula 1

]
RS R RS R’
| { | i
x1~L1—§i—o Si-O Si-O §i—L2—x2 (A1)
RE R? a R4 b RS

wherein X' and X° each independently represents a polymerizable
functional group; R' to R® each independently represents a

substituent selected from hydrogen, an alkyl group having 1 to



The low water content soft |.ens for eye according to any one ofclaims 1 to 8, wherein the layer made
of an dic polymer and a basic polymer is composed of one layer made of an acidic polymer and one
layer made of a basic polymer, so two layers in total. 10.The low water content soft lens for eye
according to any one of iclaifns | to 8, wherein the laygr made of aidic Polymer and a basic polymer is
composed of one or two layers made of 141 so three layers in total. The low water content soft

lens for eye agcording to any-ane of claims 1 10,8, whe rein.the layer made,of an acidic,palymer and a

basic polymer :ontains two or more kinds o0 acidic polymers and one or more kinds of basic polymers .

12. Thelow water content.soft-leps fareye acgarding to any onesefclaims,1 1o 1l wherein at least one
kind amongidic and basic polymers is a polymer having a group selected from hydroxyl group and an

amide bond;13; The dow water content soft lens fareye acgarding to elaim 12, wherginatone kind
among the aciarc' basic polymers is a polymer having a hydroxyl group. 14 .The low water content soft

lens for eye aggprding to elaim 125 whereindwoordmere-kjnds among the acidic and basic polymers
are p.,lymers having a group selected from a hydroxyl group and an amide bond. 15.A method for

producing adow water sontgnt,seft lens foraye so rwhichcomprisgsthe fiflowing, steps 1403 in this
order: <Step 1> Step of poiymeri.zing a mixture of a compone-nr A which is polysiloxahe

compound having<ar-plurality-efpalyinotsizable-ftnctional greupsperrmolecule, and alsehaving a
number average molecular weight of 6,000 or more, and a component B which is a polvmerizable
monomer having a fiupsoalkyl group; teabtaina lensshaped rolding;c142 <Step 23 to =9tep of
bringing the molding obtained in the step 1 into contact with a ba sic polymer solution, and then
washing theameldirig < 1Q: temoyethe surplushasic pakymerssolutionr;@nd <Step-3*ns sStep,of
bringing the molding obtained in the step 2 into contact with an acidic polymer sol.ution, and then
washing thexmolgling, de remoxe tlie surplus acidicopalymer solution.

7. The low water content soft lens for eye according to claim

2, wherein the component B is a (meth)acrylic acid fluoroalkyl

ester.

8. The low water content soft lens for eye according to any

one of claims 1 to 7, wherein the layer made of an acidic polymer

and a basic polymer includes one or more layers made of an acidic

polymer, and one or more layers made of a basic polymer.

9. The low water content soft lens for eye according to any

one of claims 1 to 8, wherein the layer made of an acidic polymer

and a basic polymer is composed of one layer made of an acidic

polymer and one layer made of a basic polymer, so two layers

in total.

10. The low water content soft lens for eye according to any

one of claims 1 to 8, wherein the layer made of an acidic polymer

and a basic polymer is composed of one or two layers made of

an acidic polymer, and one or two layers made of a basic polymer,
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so three layers in total.
11. The low water content soft lens for eye according to any
one of claims 1 to 8, wherein the layer made of an acidic polymer
and a basic polymer contains two or more kinds of acidic polymers
and one or more kinds of basic polymers.
12. The low water content soft lens for eye according to any
one of claims 1 to 11, wherein at least one kind among the acidic
and basic polymers is a polymer having a group selected from
a hydroxyl group and an amide bond.
13. The low water content soft lens for eye according to claim
12, wherein at least one kind among the acidic and basic polymers
is a polymer having a hydroxyl group.
14. The low water content soft lens for eye according to claim
12, wherein two or more kinds among the acidic and basic polymers
are polymers having a group selected from a hydroxyl group and
an amide bond.
15. A method for producing a low water content soft lens for
eye, which comprises the following steps 1 to 3 in this order:
<Step 1>

Step of polymerizing a mixture of a component A which is
polysiloxane compound having a plurality of polymerizable
functional groups per molecule, and also having a number average
molecular weight of 6,000 or more, and a component B which is
a polymerizable monomer having a fluoroalkyl group, to obtain

a lens-shaped molding;
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<Step 2>

Step of bringing the molding obtained in the step 1 into
contactwithabasicpolymer solution, andthenwashingthemolding,
to remove the surplus basic polymer solution; and
<Step 3>

Step of bringing the molding obtained in the step 2 into
contact with an acidic polymer solution, and then washing the

molding, to remove the surplus acidic polymer solution.



