
[ DESCRIPTION] [TITLE OF' INVENTION] LOW WATER CONTENT SOFT LENS FOR EYE, AND
METHOD FOR PRODUCING THE SAME I 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 eye 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. However, since 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, certain fixed promortions of contact le.ns wearers feel dry more strongly as
comparedwiththecaseof the naredeye,andthusfeeluramomfortablt. 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 h drogel material is likely to be contamidatmad with components in a lacr al
fluid and also contains 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 rubber lens obtained by a method of adding a platinum-based catalyst to a mixt.ure of
polydlmethvlsiloxane. in which both ends of the molecular chain are blocke d with a vinylmer ylsilyoup,
and methyl hydrogen 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 havingplurality of polymeriz ble functional groups. [ 0004]         Patent Literature 6
discloses a contact lensmaterial made of a. polymer obtained by polymerizlng a dlfunctlonal
organosiloxahe macromer alont, or a polymer obtained by copolymeg a. dilf-onotional organosiloxane
mac .omer with the other monomers, and also discloses, as a monomer to be used in copolymerizat n
an acryi..ic acid fluoroalkyl ester or 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 oxygen permeable 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 hydrophoblcity of  the surface of the lens
is peeled, or adhesion of the lens to the cornea occurs due to too large resilience, and thos the silicone
rubber I ens had not widely been out.into practice. [ 90061         A material composed mainly of pblys
oxane having a pluraLity of bolymerizable functional groups has high oxygen permeability and also
has flexand the material is considered to be one of materials whi are su table for a contact.
lens.ow-Ye-, since tackiness is left on the surface of the lens after polymerization, the lens may adhere
to the cornea and is also insufficient in balance  between flex( 'Diaof the lens and mechanical
properties such as fcl.ding resistance. ( 0007i! There have been known various methods for mod
..fication a surface of a sortfor eye. Among these methods, there is known a method in which layers. of
two or more Kinds of polymer materials are coated and accumulated in a layer by layer fashion
(Patentatures 7 to 9) . Among these methods, a method of alternately forming layers made of two
polymer materials, each having an opposite electric charge, in a layer by layer fashion by coatiis called
an "(IC method, and it is considered that each .layer of the material is honcovaientiy bonded to the
other layer made of a different material. However, the highly o permeable soft lenu for eve in whlc.h
utilitythis method is  4 util:ty co the low water content soft lens for eye has not been known.
Conventional. LbL coating was carried out to obtain a multi yered struoturo constituted from about 4 to
20 layers, andthusthproductionprocessmayincre-,se,tocauseanincrease in p.c oduotion cost.s.
(Citation List] [Patent Literaturej 



[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. 59-229524 aent Literature         Japanese Unexamined
Patent Publication (Kokai) No. 2-188717 (Patent Literature 6] JapaneseUnexamined.PatentPubl cation
(-oka')No.5-5861  5 [Patent LIteraL.ure         Konyo (National Publication of Translated Version) No.
2002-501211 [Patent Literature 8]         Konyo (National Publication of Translated Version)
2005-538418 [Patent Litrait-r 9]         Konyo (National Publication of Translated Version) No.
2009-540369 [Summary of Invention] [Technical Problem] [0009]         Pm object of the present
invention is11 solve the ahove-ment.i oned various problems and to provides a low water content soft
lens for eye, wherein a phenomenon of adhesion of the lens to he cornea duringwear, which has hit
erro been regarded as a problem in a conventional low water ccn .:ent soft.lens for       has been
remarkably reduced or. avoided. Another object of the present invention is to produce an excellent low
water content soft lens for eye bye Process at low costs. [ Solution to Problem] [ 0010]         In order
To achieve the above objects, the present invention includes the following constitutions. [ 0011]  6
The present invention is directed to a low water content soft lens for 0-e, including a base material, a
layer made of an acidic polymer and a basic polymer being formed cn at least a part of a surface of the
base material. [ 00121        In the atocie low water contbnt soft lens for eye, the base material
preferably contain, as a main component, a polymer of the fol :owing compbent A, or a copolymer of
the following components A and S:         component A: a pal ysi..lcxane compound which has a
plura.lity of polymerihable functiona.l groups per molecule, and also has a number average molecular
weight of 6,000 or fibre, and componenta polymerizable monomer havinc a flucroalkyl group. [ 0 0131
The present invention s also directed to a method fur producing a low water content soft lens for eye,
which includes the fol lowing steps 1 to 3 in this order: <Stem         Step of polymerizing - mixture of a
component A which is pozysiloxane compound having a plurality of polymerizable functional grouos
per molecule, and also having a number average molecular 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>         Step 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 molding ohtei.ned in the sten. 2 into contact with an acid c polymer solution, and
then washing the molding, to remove the surplus acidic er solution. 



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 !ems for eye. The low water soft lens for 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, it is possible to provide a low water content soft lens for eye, which has hi.ch oxygen
permeab.iiity and is ex( ettahiliny, and which is flexible and is thereforecollent in comfo and is also
excell mechanical properties such as folding resistance. The low water content =oft lens for eye of the
present invention has a merit capahl.e of producing by a simple process at low costs.  8 [ Brief
Description of Dna- ingyg [ 00151 schemati..c view :showing dynamic frictier a sample film and an
artificial leather. [ Description of Embodiments] 0016J        In the low water content soft lens for eye of
the present inventaon,"low water -tent" means that water content is 101 by weight or less. "Soft"
means that tens a elasti c modulus is 10 MPa or 00171 The 'in-: water content soft lens for eye of the
present        t on has features such as less feeling of dryness of eyes of wearers and comfort because
of its low water content. The low water content soft lens for eye of the present invention has a merit
such as low risk of the growth of bacter a because of its low water content. The water content is mo.re
preferably 5% or less, still more preferably 2% or less, and most preferably 1% or less. Too high water
content is not preferred since feeling of dryness of eyes of ophthalmic lens wearers may increase or
risk of the growth of bacteria may become higher. [ 0018]         Tensile elastic modulus of the low water
content soft lens for eye of the present invention is preferably from 0.01 to MPa , more preferably from
0.1 to 3 M.Pa, still ire preferably  9       0.1 to 2 MP a, even more preferably from 0.1 to M2a, and most
preferably from 0.1 to 0.6 MPa. When the tensile elastic modulus is too small, it may become difficult
to handle the lens is too soft. When the tensile elastic modulus is too large, comfort may become
worse since the lens is too hard. It is preferred that the tensile elastic modulus becomes 2 MPa or less
since satisfactory oomfort is obtained, and that the tensile elastic modulus becomes 1 MPa or less
since more satisfactory  comfort is obtained. by a specimen in a wet state. [  e elastic modulus is
measured  Tensile elongation t liowwate. content soft lens for eye of the present inventicn is
preferab.1..y from 100 to 1,000 , and more preferably from 200% to 700%. It is not preferred_ that the
tensile elongation is too small since the low water content.. soft lens for eye is likely to he broken. I.t is
not preferred that the 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 (advancing angle, immersion rate of 0.1 mm/sec) of the lens fo.r eye is preferably 100ss,
mbre preferably 90 or less, and still more preferably 80 or From the viewpoint of preventing adhesion
to the cornea of the wearer, the dynamic contact angle is preferably lower, and is  10 breferab65 or
less, more preferably 600 or lesn, still more preferably 55 or less, even more referably 50 or less, and
most preferably 45 or less. [ 00211         From the viewpoint of preventing abbe on to the cornea of the
wearer, liquid film retention rime of a surface of a lens for eye is preferably long. As used herein, the
liquid. film r ention time is t.he t.me dur.inqwhichaliqu'dfil ,on a surface of a lens for eye is held, without
being broken, when the lene for eye immersed a borate buffer is pulled up and then held in air so that
aciiameter direct ion becomertcal. The liquid film retention time is preferably 5 seconds or more, more
preferably 10 seconds or more, and mostP ably 20 seconds or more 



[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, crictIon
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 gf 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. Therefore, the friction 5 qf or more, and preferably 10 gi or more.  00231         Anti
-fouling property of the lens fr eye can be evaluated by adhesion of mucin, adhesion of lipid (methyl
oalraltate), and an artificia lacrimal fluid immersion test. The amount of adhesion determined by 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 bacteria is reduced. The amount of adhesion of mucn is preferabl y 5 pg/crrO or
less, more preferably 4 pg/c, or less, and most preferably 3 pg/cm2 or less. [ 0024_         From the
viewpoint of supply of oxygen from atmospheric air to an eye of a wearer of the lens for eye, t s
required for a low water content soft lens icr eye to have high oxygen perme bility. The oxygen
permeability [ x (cm2/sec) m1/32/ (mi.,  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's e.xcessivelv increased 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:         The low water conoenm 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 material preferably contains 59 by weight or more     silicon atoms in order to have hiqh oxygen
permeability, and to tainstfohg adhesion witna polymer tone coated cc a surface wit-lost involving a
covalent bond. The content hywe:ght) of 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     tyweignt, Tore oreferablyweight to (); hyweight, still more orclerabli 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 silicon atoms 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 sufficiently dried base mate-r.. 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 and. water is added. After di s nit-1 acid is added and the volume is fixed by water.
Regarding this solution, silicon at cT5 are measured by TOP emission spectrometry and the content in
the base material is determined.  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 groups per molecule, and also 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 A. As used heroin, the main component means a component which 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) . 00291         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 flexible and is excellent in comfort, and - alsoexcellent in mechanical roerties such as
folding resistance, when the number average molecular weight of the component A is within the above
range. The number average molecular weight of the polysiloxane compound as the component A is
preferably 8,000 or more since it is ossibf e to obtain a low water content soft lens for eye, which. is
more excellent in mechanical prope.rties 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 oreferan from 10,000 to 50,000. When the number
average  14 molecular weight of the component A is too small, mechanical properties such as folding
resistance may deteriorate. In particular, when the number average molecular weight is less than
6,000 folding resistancedeteriorates. 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
that the low water content soft lens for eye of the present invention has gh transparency since It is an
opti cal product. Regarding on ter.i a of transparency, it is preferred that the soft lens is transparent
with no turbidity when visually observed. Furthermore, when the lens for eye is observed by a. 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       lens molding decreases. The ratio of shrinkage associated with lens molding cah he
evaluated by a molding ratio of lens 



- [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 weight of the component A is polystyrene-equivalent
number average molecular weight to be measured by a gel permeation .chromatographic method
(GPO met hoc ) US r lq chloroform as a 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 method. ( 00331         In the pre sent description, the weight average
molecular weight is sometimes represented by Mw, and the number average molecular weight is
sometimes reuresenred 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 polysiloxane compound which has ural iof polymerizatle functional cinumber of  16 more per mcI
ecule, and preferably 2 per mol ecul e from the viewpoint of ea lv obtaining more flexible (low elastic
modulus) lens for eye. ParticuT any preferred is a structure having a. pci ymenizable functional group
at both ends of the molecular chai [0035] The polymer able f-al group of the component A is preferably
a radical pciymerizabce function' 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 vinyl group, an allyi group, a (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 citraconic acid res due and the like. Amonc4 these polymerizable functional groups, a
(meth)acryloylgroup Is most preferable since it has high polyme izability. Ceiliq         in the present
description, the term "(meth)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 the following formula (Al) . [ 0038]  17 [Chemical Focm a 11       R5 0 1 R6R2   R7
L.2-x2 I  R8        a  



[ 0 3 til      In t e formula (Al) , X and.aph independently reoresent s a polymerizable functional group. R
to lk.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 each independently represents the number of the
respective repeating units. f 0 0 4 0] XI andare referabiy radical plymerizatle functional groups, and
radical polymerizable functional groups having a cambon-cambon double bond are preferable.
Examples of preferable poi yneri zable functional group include a vinyl group, an ally1 group, a (meth)
acryloyi group, anc-alkoxymethvlacryloyl group, a malsic: acid residue, a fumaric acid residue, an
itaconl c acid residue, a crotonic acid residue, an isocrotonic acid residue,  citraconi c acid residue a d
the like . Among these polymer z ab e functional qrenp , a yloyl group is most preferable since it has
high p,Jymerizability. [ 00411 Suitablespecific examples of ki to R include hydrogen;  18 group, an
ethyl group, a propyi group, an isopropyl group, a butyl group, a t-ebutyl 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 as a trifluoromethyl gr VI a trifluoroethyl croup, a trifluoroorooyi group, a tetrafluoropropyl
group, a hexafluoroisoprop pentafluorobutyl group, a heptafluoropontyl group, a nonafluorohexyl
group, a hexafluorobutyl group, a heptafluorobunyl sroup, an octafluoropentyl group, a
nonafluoropentyl group, a dodecafluoroheptyl group, a tridecafluoroneptyl gro p, a dodecafluorooctyl
group, a tredecafluorooctyl grow p, a hexadeoafiuorodecyl group, a heptadecafluorodecil group, a
tetrafluoropropyl croup, a pentafluoropropyl group, a tetradecafluorooctyl group, a     tadecafluorooctyl
group, an octadecaf:uorodecyl grout or a rionadec ituorodecyl group. Among these grouos, hydrogen
and a methyl group are more preferable from the v ewpoint of imparting satisfactory mechanical
properties and high oxygen. permeability 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 the followingformu to (LE12) are preferable since a compound of the formula
(Al) has an advantage of easily obtaining with  19 represented byfol lotvng formulas (LE1) , (lE3) , (LE
9 ) and  (LEH) , still more preferably groups reriresented by the following formulas (LE1) and (LE3) ,
and most preferably a group, represented by the following formula (LEI) . In the following formulas (iEl)
to (LE12) , left side is drawn as an end which is bonded to a oolymerizable functional group X' or x,
right side is drawn as an enctwnicn is bonded tosilicon atom. [ 004.3] [ Chemical Formula 21
OCH2CH2CH2(LE1) NHCH2CH2CH2(LE2) OCH2CH2NHCOOCH2CH2CH2(LE3)
OCH2CH2NHCONHCH2CH2CH2 (L E4) OCH2CH2CH2CH2(LE5) NHCH2CH2CH2CH2(LE6)
OCH2CH2NHC000H2CH2CH2CH2(LE7) OCH2CH2NHCONHCH2CH2CH2CH2 (LE8) [ 0044]
OCH2CH200H2CH2CH2(LE9) NHCH2CH2OCH2CH2CH2(LE1 0)
OCH2CH2NHC000H2CH200H2CH2CH2 OCH2CH2NHCONHCH2CH200H2CH2CH2 (LE11)  (LE12)
In the formula (Al) , a and b each independenti v represents  



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, h0, and a is preftrably from
80 to a. 500,  more preferably from 120 to 1400, still more 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 compound as 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 e component A is preferably a component B which is a poiymerizable monomer
fi oroalkyl group. The component B has properties of water and oil repellency due to a decrease in
critical surface tension caused by a fiLzoroalkyl group, thereby exerting she effect of suppressing a
surface of a lens for eye from being contaminated with components such as protein and ipid in a
lacrimal fluid. The component 15 also has the effect of giving low water content soft lens for eye, which
is flexible excellent in comfort,  21 and is also excellent in mechanical prbpe les such as folding
resistance.peal 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, a hexafiuoroisopropyl group, a pentafi uoiohutyl group, a
he:otafluoropentyl group,cfluorohexyl group, a hexafluorohutyl group, a heptaflaorobutyl group, an
octafluoropentyl group, a ncnafluo opentyl group, a dodebafluPptyl group, a tridecafluoroneptyl group,
a dodecafluorooctyl group, a tridecafbuorooctyl group, a hexagecafluorodecyl group, a
heptadecafluorodecyl group, a tetrafluoropropyl group, a pentafluoropropvl group, a
tetradecafluorooctyl group, a pentadecafluorooct yl group, an octa.decafl uorodecyi group and a nor
decafluorodecyl group. The fluorcalkyl group is more preferably-u -o - 1 group having 2 to 8 carbon
atoms, for example, a trifluoroethyl group, a t.etrafluoropropyl group, a hexafluoroisopropyl group, an
octafluoropentvl 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 preferably a radical polymerifable functional group having a carbon-carbon double
bond. Examples of preferable  poiymerizabie funceicna gropp include a vinyl group, an de !group, a
(meth) acryloyl group, an a-alkoxymethylacrylcyl group, a maleic acid residue, a fumaric acid residue,
an itaconacid residue, a cretonic acid residue, an isocrotonic acid re acitraconlcacidresidueandthelike.
Among L.hesepclymerizable functional groups, a (meth)acryloyi group is most preferable since I.t has
h.ich po.lymerizahilitv [0049]         The component 13 i..s most preferably a (meth) )acrylic acid
fluoroal.yl estersince it exertsaremarkableeffectofobtaining a low water content soft Cans for eye,
wh3ch is flexible and is excellent in comfort, and is also exce: :ent in mechanical
ropertiessuchasfoldingresis,,anhe. Speci. fic examcl.esofthe (math) acrylic acid fluoroalkyl ester
include trifluoroethyl (meth)acrylate, tetrafluoroethyl (meth)acrylate, trifluoropropyl (meth)acrvlate,
tetrafluoropropyl (meth)acrylate, pentafluoropropyl (7 h)acrylate, hexafiucrobatyl
(meth)acrylatexaflsoroisopropyl (neth)acrylate, hep ; uorobutvl (meth)alate, oc fducmopentyi (math)
acrylate, nonafl ropent (me )acrylate, dodecafluoropen-(math) )acrylate, codecaflu oheptyl
(meth)acryia , dodecafluorooctyl (men)acrylato and tride..afluorcheptyi (meth)acryla Trceluorco yl
(meth) acrylare, tetrafitoroethyl (meth) arylate,   (meth) acrylate and dodecafluorooctyl (meth) acrylate,
which prefer ably used. Trifluoro hyl (math) acrylate is most preferable. ( 0050]        Inc component B
of the present invention may be used alone, or two or more kinds may be used in combination. 0051]
Thetent of the cbmpbein the copoi.yrser is pre f eraba y 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 compoc!ent A. When the use amount of the component B is too
small, wh .te turbidity may arise in the attained ens for eye, or mechanical properties such as folding
resistanccmay become insufficient. [ 0052]        It is possible to use, as the copolymer to be used in the
base material, a copolymer obtained by copolymerizing a component which is different from the
components A andh (hereinafter referred to as a component C), in addition to the components P. and
B. [ 00531         The component C may be a component which decreases a glass transition point of a
copolymer to room temperature or 0C or lower. The component decreases conc-iJC energy and
therefore exerts the effect of impart a rubber elasticity and flexibility  to the copolymer. [ 



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 thylacryl-oyl group, a maleic acid resfdue, a fumaric acid
residue, an itaconic acid residue, a crotonlc acid residue, an isocrotonic acid residue, acitraeonic
(-dresidueandthe]ike 7\mongtnesepolymerizable functf.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 mechanical 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 examples thereof fnclude methyl (meth) acrylae, ethyl (meth)ac late, n-propy] (ipe_h)aicia
, n-butyl (meth)acrvlate, tert-hutyl (meth)acrylate, isohutyl (meth)acrylate, n-hexyl (meth)acrylate,
n-octyl (meth)acrylai_, 2-ettxyi (meth) ac rylate, n-heotyl (meth) acrlate,
n-nonyl(meth)ac(meth)acryliat_, isodecyl (meih)acrylatie, n-lay(metS) acrylate, tridecyl  25 (meth)
acrylate, n-dodecyl (met)acrylate, cyclopenty (meth) 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) acxylate, n-lAuryl (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 carbon atoms of the alkyl group is too large since transparency of the lens may
sometimes deteriorate . Monofunctional (meth) acrylates ha-- n a s oxanyl group are also suitable for
he improvement of oxygerc permeability. As used here bond. [ 00561 siloxanyl group means a group
having a0-31          Furthermore, in order to improve mechanical properties, surface wet tabflity,
dimensional stability of the lens and the like, the below-mentioned monomer can be optionally
copolymerized. nzm         Examples of the monomer for she improvement of mechanjcal oropertiea
include an aromatic vInyl compound 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,  -hydroxypropyi methacrylate, 2-hydroxypropyi acryla b, glycerol :nethacrvlat e, polyethylene
glycol methacrylahe, N,N-dimpthyla yitmide, N-methyl acrylamide, dimethylamirioethvl methacryiate,
methylenebisabrylamide, diacetone arrylamide, N-. nylpyrrolidone, N-lcabrol actam, N-vinyl acetamide,
N-vinyl I-methyl acetamide and the like. .7\m,ng the somonomers, an amide bond containing monomer
...ch as N,N-dimethylacrylamide, N-methyl acrylamide, dimetnylamhnoethvl rrLethacrylate.,
mpthylenebisacrylamide, diacetoneacrylamdde, N-v ylpmthrothdone, N-vinylcaprolactam, N-vi I
acetamide Of N-vinyl-N-methyl acer amide is preferable. [        Examples of the monomer for the
improvement ofdimensional stabil itv of the lens include ethylene glycol dimethacrylate, diethylene
glycol dimethacrylate, triethylene glycol dimethabrylate, polyethylene glycol dimethacrylate,
trimethylolprobane trimothaerylate, pentaerythritol tetramethacrylate, bisphenol A dimethacrvinyl
methacrylate, aoryl methabrylate, and acmylates corresponding to these methacrylatesdbenzene, ria
lvi isocyanurate and the like. [0060]        The component C may be used alone, or two or IllOr kinds
may be used in combinata  77 [ 00611        The use amount of the component 0 is preferab lv from
0.001 to 400 partsweight, more preferably from 0.01 to 300 parts we ht., still more preferably from 0.01
to 200 parts by and most preferably from 0.01 to 30 parts by weight, based on 100 parts by weight of
the compbhent A. When the use amount of the component C is too small, it may become difficult to
obtain the effect which is expected to the component C. When the use amount of the component C is
too large, white turbidity may arise in the obtaineci lens for eye, or mechanical properties such as
folding resistance may become insufficient. [ 0062]        The low wafer content soft lens for eye of the
present invenrson may further contain a component such as an ultraviolet absorber, a pigment, a
colorant, a humectant, a SI agent a pharmaceutical and a nutritional supplementary component, a
compatibiliccomponent, an antibacterial componeft, a mold 



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 and 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- form or a copolymerization form. It ip preferred that the above components are
copolymerized, that    , an ultraviolet absorber having a polymerizable group or a colorant havi.ng a
poi.ymerizabie group is used since the component is copo.vmer..zed with a base mater and immohil
lzed, and thus elution may scarcely occur. [ 0065]         The base material is preferably composed of
components to be selected from an ultraviolet absorber and a colorant, and rwo or more kinds of
components C other than these components (hereinafter referred to as a component Clc) . In that
case, it is preferre.d that at least one kind of the component Ck is selected from a (meth) acrylic acid
alkyl ester having I to 10 carbon atoms, and at least one kind of the component Ck is selected from a
monomer for the improvement of surface wettability. Use of two or more kinds of components Ck
enhances affinity with an ultraviolet absorber or a colorant, and thus in becomes possible to obtain a
transparent base mater [ 0066)         In the case of using an ultraviolet absorber, the use amount
thereof is preferably from 0.01 to 20 parts by weight, more preferably from 0.05 to 10 parts by weight,
and still more  29 preferably from 0.1 to 2 parts by weight, based on 100 parts by weight of the
component A. In the case of using a colorant, the use amount thereof is preferdbn 0.00001 toparts by
weight, more preferably from 0.0001 to 1 part by weight and stni more preferably from 0.0001. to 0.5
paint by weight, b on 100 parts by weight of the component A. When the content the ultraviolet
absorber or colorant is too small, it mat become difficult to obtain the ultraviolet absorption effect or
coloration effect. In contrast, when the content is too lar     Lay become difficult to dissolve these
components inthb base material The use amount 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 weight, based 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 the ultraviolet absorber or colorant. It is not preferred that the use amount of the
component Ck is too large since white turbidity arise in the obtained lens for eye, or mechanical
properties such as foldinci, rctanoe may become insufficien L 067]         It is possible to use, as a
method for producing a base material of a low water content soft lens for eye, that
lens-shapedmolding,aKnov method. For)1,, itispossible to use a method in T.,71 ch a round bar- or
pshaped polymer  30 is once obtained aridprocessed into a desired shape by cutting or. the I, k , a
mold polymerization method, a spin-cast poiymerrzaton method and the like. In the case of obtaini a
lens by buttfree.z.e-cuttincz at low temperature 0 suitab [ (l13681        A method of oolymer.i zinq a
raw material composition containing a co onent by a TTOld poi vmerj. -a onmethodtoproduce a lens for
eye will be described below as an example. F st, a gap between twomoldmembers each having a fixed
shape is fi 1 ed with a raw material composition. Examples of the material ef the mold member include
resin, glass, ceramics, metal and the like. In the case of perfcrminq photopolymerization, since an
otacaa i transparentmaterial is preferable, rmnor glass sreferably used. Depending cshape of the mold
me or properties of the raw material composition, a gasket may be used so as to impart a lixed
thickness to the lens for eye, and topreventliquidleakage of the raw material composition 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 orliquid bath,
thereby polymerizing ilhe_   m mater al composition filled in the mold. It is also possible to employ a
method us o types of polymerization methods. That is, it.is also possible to perform hea-
polymerization after  31 polymerization. In a specific aspect_ of photodolymerization, for example, light
in luding ultraviolet rays such as light of a mercur)( lamp or an ultraviolet lamp (for example, EL1573L,
Toshiba Corporation) are imradiated within a short time (usually t hour or less) . In case of performing
heat poi ymerizatio , conditions of gradua sing a temperature of the composition from bout room
temperature and raising to the temperature of 6000 to 20000 over several hours to severa: tens of
hours are preferably used so as to maintain optis al uniformity and grade of a lens for eye, and to
enhance reproducibility. [ 0069] In the polymerization, a heat poly,eri zaion. mitiator       lledbye 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., l dasthe solvent_ Examples
oftlessoivbnt include water; alcohol-based solvents such as methyl alcohol, ethyl alcohol, normal
propyl alcohol , isopropyl alcohol, normal butyl alcohol, il3obutyl alcohol, t-bnhyl alcchol, t'.-amyl a
cohol, tetrahydrolinalpol, ethylene glycol., diethylene glycol, triethylene glycol, tetraethylene glycol arid
Polyethylene glycol; glycol ether-based solvents such as methyl cellosolvb, dyl cellesolve, isopropyl
cellchelve, butyl cellosolve, oropvl one glycol monomethvi ether, diethylene glycol monomethvl    ler,
triethylene glycol monometh.yl ether, polyethylene glycol mon ometnyl ether, ethylene glycol dimethyl
ether, diethvlene glycol dimethyl ether, triethylene ulycol dimethyl ether and polyethylene glycol
dimettyl ether; ester-based solvents such as ethyl acetate, butyl acetate, amyl acetate, ethyl -ctate and
methyl benzoate; aliphatic hydrocarbon-based sal as normal hexane, normal heptane and normal
octane; alloyclio hydrocarbon-based solvents such as cyclohexane and ethylcyclohexane;
Ketne-based solvents such as acetone, methyl ethyl ketone..and mez.hyl isdbuhyl ketone; aromatic
hydrocarbon-based solvents such as benzene, tolhene and xylene; and petroleum-based solvents.
These solvent may be used alone, or two or more kinds may housed in combination.  33 0071]
Itnecessary that a layer made of an acidic polymer and a basic polymer (hereinafter referred to as a
coating layer) is formed on at least a part of a surface of a base material    the low water content soft
lens for eye of the present invention. Inolusin of a coating layer imparts satisfactory wetsabilitv and
luhrscitv to the surface of the lens, and thus imparting excellent comfort. 00721              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 is possible to impart sufficient
wetfabdlity, lubricity and anti-foul ing property to the surface c.)f the lens by forming coating layer
made of an acidic polymer and a basic polymer on the surface. Thereby, acoor.dinp to the low water
content soft lens for eye of the present invention, it is possible to remarkably reduce or avoid a
phenomenon of adhesion of. the Ten- to lee. cornea durinc wear, which has hitherto been regarded as
a problem in a onventional low water content soft lens for eye. [ 0073         It is not necessary to have a
oval ent bond between coating layer ancbase maserialIt. is preferred to have no covalent bond
between the coating layer and the base material since it become possible to produce by a simple and
easy step.  34 The coating layer has practical durabil.even in the case of having no covalent bond
between the coati.layer and the base material. [00741        The coating layer is preferably made of one
or more kinds of acidjcpo:ymers and one Of more kinds of basic polymers. Use of two or Tore kinds of
acidic Polymers or two or Tore kinds of basic polymers are more preferable since It is easy to develop
properties such as lubricity -nd anti- ou_ing property surface of the lens for eye. In partIcular, use of
two or more kinds of aoidio polymers and one or more kinds of basic polymer are more preferable s c
this tendency is Lobe furtherincreased. [ 0075]        The coating layer preferably includes one or more
layers made of an acidic poly (acidic polymer 1 , and one or more lal era made of a basic polymer
(basic polymer layer). 00 76]        The number of the ac dic and basic poymer layers to be formed on
the surface of the base material is preferably from 1 to 5, more preferably from 1 to , and still more
preferably from. lie 2. The number of the a ci di. c polymer I aye r may be different from that of basic
polymer layer. [ 00"171 The present inventors have found that e ellentw t .ability  35  (total number of
acidic and basic polymer levers is 2 or 3) in ftc low water conte-rit 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 in - tion, the total
number of acidic and basic polymer layers is preferably 2 or 3, and not preferably 2. [ 00781         The
preserh nventors 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) From the viewooint of
wettability, lubrty and shorter of the production process, the low water content soft lens for eye of the
present invention preferably includes constitution selected from the followino layer constitutions 1 to 4.
In the iollowincT notations, molding means a lens-shaped molding, that is, a base material. The foIl
owing notation shows layer constitution in which the respective layers are sequentially accumulated on
a base material from left to right. 00801         Layer ccostitutio 1: Molding/basic poly e ayeriaciidic
polymer layer         Layer cons tit.utlon 2: Molding/acidic polymer layer/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 I 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         It is :Possible to suitably use, as the basic polymer, a homopolymEx or
copolymer having a 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 tain  (meth)acrylate polymer such as poly(allylamine), poly(vinylatrine),
poly(ethyleneimine), poly(v ylbenzyltrimethylamine), polyaniline, poly(aminostyrene) or poly (N,
N-dialkylamino ethyl methacrylate); an amino group-containing (meth)acrylamide polymer such as
poly(N,N-dimethylaminopropyl aerylamide); and salts thereof.though the followings are examples of a
homopolymer, these copolymers (i.e., a copolymer -et basic monomers compos q the basic poiymer,
or a copolymer of a basic monomer and the other monomer) can also be suitably used. [0081]  37
When the basic polymer is a copolymer, the basic monomer composing the copolymer is preferably a
monomer having an all yl group, a vinyl group and a (meth) acrylbyl .grotro from the viewpoint       gh
polymer ability, and most preferably a monomer having a eth) acryloyl group. Suitable examples of the
basic monomer composing the copblymer include allylamine, vinylamine (N-v:i 1 carboxylic acid amide
as a precursor) ,     yibehzyltrimethylamine, amino group-containing styrene, am no group-containing
(meth) acryl ate, amino group-contalninc (meth) acrvlamide, ands al tS thereof. Among these
monomers, ami.no group-contal(meth) acrylave, amino ciroup-contalnino (meth) acrylami de, and salts
thereof are more preferably from the viewpoint of hi gh polymer abi 1 ity, and N, N-dihevhylam. ethyl
methacryl ate, N, N-d i meth yl amiropropyl acrylamide, and salts thereof are most preferable. [ 0082]
The bas lo polymer may be a polymer having a quaternary ammonium structure. lh polymer havinc a
quaternary ammonium 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 homopolymer or copolymer having a plurality of groups having acidici Li along a polymer
chain. The group having acidity  is suitably a carboxyl group, a sulfonic acid group and salts thereof,
38 and most suitably a carboxyl group and salts thereof. Examples ci suitable acidic polymer include
uolvmethacryiic acid, polyacrylic acid poly (vinyibenzoic acid) , poly(thiophacetic acid) , poly
(4-styrenesulfonio acid) , polyvinyisulfonic acid, poly (2-acrylamide-2-me ylprbpanesu Ionic acid) and
r.alts thereof. Although the above polymers are examul es of a ho polymer, these copolymers (I .e., a
copolymer of basic monomers composing the basic polymer, o-r a copolymer of a basic monomer and
the other monomer) can also be suitably used. 00841        When the acidic polymer is a copolymer,
the. acidic monomer composim he conclymerus preferably a monomer having an ally' aroup ,avi nyl
group and a (meth) ) aeryloyl group from e viewpoi of high polymeri zability, and most preferably a
monomer having a (meth) act ley1 gro p. Suitable examples of the acidic monomer composing- the
copolymer include (meth)vinylbenzoic acesulionic acid, vinvlsulfonic acid,
2-acrylammde-2-methylpropanesulfonic acid and salts Thereof Amono these monomers, (meth)
acryiTh acid,  -aorylam 1-2-methylpropanesulfonic acid, and salts thereof are more mreferable, and
(meth) acrylic ac.nd, and salts thereof are most preferable. [ 0085]  39 polymers is a polymer having a
group selected from an amide 'bond and a hydroxyl group. It is preferred th.at a basic polymer and, or
an acidic poi ymer has/have an amide bond since a surface having not only wettability hut also lubricity
can be formed. It is preferred that a basic polymer and/or an acidic polymer has/have     hydroxyl
group since a surface having not only excel lent wettability but also excellent anti-fouling property
against a lacri a' in can be formed. 0 08 61        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 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 bond and a basic polymer having an amide bond. In 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  40 a bas c 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
carboxyl group, a copolymer of an acidic monomer and a monomer having an ash. -de bond and the I [
0090l         Examples of the basic polymer having a hydroxyl group include amino-poiysacchanidea
soon as chitin,copolymer of 



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 carboxypropy1 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 acid amide (includinq a cyc1 ic monomer) from the viewpoint of ease of
polymerization . Suitable exampi.es of the monomer include N-vinylpyrr idone, N-vinylcaprolacta ,
N-vinyl acetamide,                   nyl ace ra. Cie,formam de, N,N-dimethylacryla ide, N,N-diethyl acrylami
de, N-isopropyl acryla. de, N- (2-hydroxyedacrylamide, acryloylmorpholine and acrylamide. Among
these monomers N-vinylpyrrolione 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 hydro3n group include hydroxyethyl (meth)acrylate, hydroxvpropyl (meth) acrylate,
hydroxybetyl (meth) acryi ate, ydrxyethyl (meth) acryl amide, glycerol (meth) acrylate, caprol a
one-modified 2 hydroxyethyl (meth) acryla.te, N- (4-hydroxyphenyl) maleimide, hydroxystyrene and
vinyl. alcohol (carboxyl ic acid vinyl ester as a precursor) . The monomer haying a hydroxyl group is
preferably a monomer having a (meth) aoryloyl group from the viewpoint of ease of polymerization,
and more preferably a (meth) acrylic acid ester monomer. Among these monomers, hydroxyethyl.
(meth) acrylate" hydroxypropyl (meth) acrylate and glycerol (meth) acrylate are preferable from e
viewpoint of anti-foul ing property against lacrima  41 and hydroxyef 1 (mnth)acrylate is most pre rable.
[0094]        Sped ficexamolesofpreferablecopolymerofabasicmonembr and a monomer having an
amide bond incicde an N,N -dimethylam.I.noethyi. methamaylate/N-vi cylpyrrolidone copolymer, an N
N-dimethylaminoefhyl methacriate/N,N-dimethvacryiammde copolymer, an N,N-dimethvlaminopropyi
acrylarride/N-vinylpyrrfli'done copolymer and an N,N-dimethylaminopropyl
acrylamide/N,N-dimethylacrylamide copolyme-r- An N,N-d met ylam opropyl acryiamide/N,
N-d.imethyiaoryiamide copolymer is most preferable. [0095]        Specific examples of preferable
copolymer of an acidic monomer and a monomer having an amide bond include a (meth) acry _
acid/N-vinylpyrrolidone copolymer, a (meth)c acid/N, Ndimethyiacryiamfde copolymer, a
2-acrylamide-2-methylpropanesul onicinylpyrrolidone copolymer and a
2-acrylamide-2-mecuylpropanesulfonic acid/N,N-dimethylaerylamide copolymer. A (meth)acrylic
acid/N, N-dimethYf acryi.amide copolymer is most preferable [0096,1
Specificexamplesofpreferahleconoiymerofabasicmonomer and a monomer having a hydroxyl group
include. an Nioethyl methacrylate/hydrexpeihyl  43 (metn)acrylate cop 1yer, an
N,N-dirnethyl.aminoethyi met c ylate/q1 eiol (meth)acrylate copolymer, an N, N-dL.arnsnoorouv
acrylamide/hydro ethyl (merviate and an N, 1-dimethylaminoproN_L acrylamide/glycerol
(meth)acrylate copolymer. An N, N-dimethyl amlnoethyiacryimte/hydroxyethyl (math) rylate copolymer
is most -referable. -30971        Specific examples of preferable copolymer of an acidic
monomerandambnomerhavi nganamidebo inciudea (meth) h)acrylic acad/hydroxyethyl (meth)acrylate
copoivmer, a (meth) acrylic acid/glycerol (meth)acryla e copolymer, a 2-acry.Llamide-2-meonylf opan
esuifonic auid/hydroxyethyl (meth)acrylate copolymer and a 2-acrylanide-2-mefhylpropanesnlfonic
aced/glycerol (meth)acrylate copolymer. A (meth)acrylic acid/hydroxyethyl (meth)acrylate copolymer is
most preferable. [00981        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] 4 weight 1: the other monomer] is preferably from /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 Lance, functions such as lubricity and anti-fouling property against 44 



a lacrimal. fluid are lito be developed. [ 0099]         In order to change various characteristics, for
example, thickness of the coating layer,  t is possible to change molecular weights of an acidic polymer
and a basic polymer. SecI.fically, when the molecular weight is ncreased, the thickness of the coating
layer commonly increases. However, when the molecular 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 preferably 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 basic polymers is a polyethylene grulent weight average molecular weight measured by
a gel permeation chromatographic method (aqueous 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. 2001-0045676. [01011         The method for producing a low water content soft lens for eye
of the presen t.i. nvention will be described below. The low water content so-ft lens for eye of the
present invention is obtained by respect.i.vei.y coa.tina a surface of a 1ens-sdaped molding (base 45
material) with an acidic polymer solution and a basic poiymer solution 1 to 5 times, more preferably. 1
to 3 times, and still more oreferabiy I to 2 times, to form a coating layerThe number of times of the
coating step of an acidic polymer soil,n may be different from that of the coating step of a. basic
polymer solution. [C102] The present inventors have found that excellent we exceiabH1' and lubricity
can be imparted by very small number of times of the coating steps (total number of coating steps of
acidic and basic polymer solutions is 2 or 3) in the method for .Jroducind a low water content soft lens
for eye of the present invention. This fact is crucial ly important for industry from the viewpoint of
shortening of the roductin process. In that sense, the total number of coating steps of acidic and basic
polymer solutions is preferably 2 or 3, and mot preferably 2. H0103]         The: present inventors have
also confirmed that wettability and lubricity are scarcely developed only by performing either the
coating step or an acidic polymer solution or the coating step of a basic \lifer solution once in the low
water content soft lens forof the present inven [0104]         From the viewpoint of wettability, lubricity
and shorten L of t e 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 steps are sequentialapplied to a surface of a molding from left to right. [ 0105]
Constitution 1: Coating of asic polymer solution/coating of acidic polymer aol ition         Constitutior :
Coating of acidic polymer solution/coating of basic polymer solution         Cons oitut on 3: Coating of
basic polymer solution/coating of acidic polymer solution /coating of basic polymer solution         Cons
ti tu4: Coating of acidic polymer solution/coating of basin polymer solution/coating of acidic polymer
solution         Among these constitutions, constitution 1 and constitution 4 are more preferably since
the.obtained low water content soft lens for eye exhibits particulaexcel lent wettabilitT, and
constitut.ion 1 is most preferably from the viewpoint of ptoft c on-relatedcity 0106]         In the case of
coating an acidic polymer solution and a basic Polymer solution, a surface of a base material may be
untreated or alreadytreated. As used herein, thepi- s'e. "surface of a base mate al. is already treated"
means that a surface of a base material is sub , acted to a surface treatment or surface modification by
a known method. Suitable examples of the surface  47 treatment or surface modification include a
plasma treatment, a chemical modifcation, a chemical functionalization, a plasma csating and the like.
[01071.         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         Step of
polymerlzing a mixture of a component .which is polysiloxane compound having a plurality of
polymerLzable functional groups per molecule, and also having a number average molecular weight of
6,000 or more,component B which is 



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 contact -/4 .h an acidic polymer solution, anH anon
washing the molding to remove the surplus acidic polvmar solution. [0108]         As mentioned above,
a layer made of an acidic polymer- and a basic polymer can he formed on a lens-shaped molding by
48 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 is
possible to apply, as he method of bringing the molding into contact with an acidi..o polymer solution
or a basic polymer solution, va ous cca ing methods such as an immersion method (dipping method) ,
a brush coat od, a spray coating method, a spin coating method, a die coating method and a
squeegee method. [ 01101         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 acid c oc.lymer
solution or a basic polymer solution is preferably performed for I to 30 minutes, more preferahTh- 2 to
20 minutes, andmost preferably]. minutes * [ 01111        The concentration of acidic and basic polymer
soli-Lions 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 bas pc].yner is
preferably from 0.001 to lOri: 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 to 4.5- [ 0113,         Remova of surplus acidic and basic polymers by washing is
commonly performed by rins.ing 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 stem. However, it was
recognized that it is efficient that a rinsing stem is performed plural times. Rinsing is preferably
performed in 2 to 5 st Ps.sion of each mold 11, in a rinsing solution is preferably performed for 1 to 3
minutes. [ 0114]         Pure water is also preferably ed as the rinsing solution. In order to ncrease
adhesi on of a coating layer, preferred to use an agueous buffered solution having pH adjusted within
a range from 2 to 7, more preferably n 2 to 5. and still more preferably from 2.5 to 4.5. [ 0171Si
The step of drying or removing an excess rinsing solution may also be included. P. molding can he
dried to some extent by merely being left to stand under air atmosphere. Drying is preferably
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 the  50 st.rength of a material to be dried, and mechanical fixtu.ing of a material . It is not
necessary to completely dry a mold lerei. n, it is important to remove droplets of a so lution adhered
ant a surface of the molding as compared 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 time, favorably. [ 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 eye which has excellent
wettability and lubr' that cannot be obta ned by a single layer, and also has excellent comfort that
cannot be obtainedbya single layer, by alternately coating the polymers. [0111] The coating layer can
he asymmetric. As used here "asymmetric" refers to the fact that a coating layer formed on         side
of a low water contentsoftlens for eye is different from that formed on a second side opposite the first
side. As used herein, "different coating layer" refers to the f..act that a coating layer fcrme d on a first
side and a coating layer formed on a second side each has different surface characteristics or
functionalities. [0118] 51 adding one or more salts such as sodium chloride to an acidic or basic
polymer solution. The concentration of -he salt Is preferably from 0.1 to .0% by weight. As the
concentration of the salt. increases, a. poiyelectrolyte exhibits a more spherical spatial
tructureHowever, when the concentration become too high, even if the polyelectrolyte is depos] ed on
a surface of a mold g, it is not sat sfantorily deposited. More preferably, the oonoentrati on of the salt is
from 0.7 to 1.3e by welg [ 01 91        The low water conten 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 arri fi.oi
al cornea., a Corneal inlay, a corneal nlay or a spectacle lens. The soft lens is particularly suitable. as
a low water content soft contact lens. [ Examples] [ 0120]        The present invention will he speoifi.oaJ
I y described below by way of Examoles, but the present invention is not limited 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 measurement 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 average molecular weight and number average mel ecul ar weight were measu red by
a GPO method under the following conditions. Pump: TOSOH 02-8020 Detector: TOSOH 2I-8010
Column oven: Shimadzu C10-6A Auto-sampler: TOSOH AS-8010 CoTumnm TOSCH tskgel
GMHHR-M (7.8 mm in inner diameter x 30 cm, 5 pmParticle diamet r) x two columns Column
temperature: 35C Mobile phase: chloroform Flow ate: 1.0 ml/minute Sample concentratdon: 0.4% by
wen.ght Injection amount: 100 pL,  53 Standard sample: polystyrene (having a rolecul.ar weight of
1,010 to 1,090,000) (2) Eloioation         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 stretched up to the length, which is 1.5 times (elongation of
50%) longer than an initial length, by han Five specimens were tested and the number of specirncns,
which were not broken, was wr tten. [ 01241 (3) Folding Resistance A contact.s-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 ED:All specimens are failed with intermediate degree betwee
C and FAll specimens 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 no turh.i.dity B: Whine turbidity to atxvit intermediate degree between A. and C:
Semi-transparentwhite turbidity. White turbidity with about intermediate degree between C and E
E:White turbidity with no transparency [ 01261 (5) Water Content        A contact lens-shaped shecimen
wa0 used. The sp cimenwas dr ied by a vacuum drying oven at 40C for 16 hours and weight (Wd) was
measured. After the specimen was hydrated by in pure water in a constant temperature bath40C at
least overnight, water on a surface was wiped off by a wiping cloth ("Eimmipe(r)", manufactured by
NIPPON PAPER CRECIA. Co. , LTD. ) and weight (IN-) was measured. Water content was
determined by the following eguatioc. In the came the obtained value is less than 11, it was judged as
measurement limitation or less and was written  as "less than 1%". 



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 buffer 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 judged by the following criteria. A:A liquid film on a surface is held for 20 seconds or more.        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:A liquid fi In on a surface is broken within 1 to 5 seconds. A liquid fi.lrL on a surface is
broken instantly'thin I second). [01271 (7) Measurement of Dynamic Contact Angie        Usind, as
dynamic contact angle samples, film-shaped specimens each measuring 5 mm x lo mm x about 0.1
mm cut out from samples molded into a film, or strip-shaped specimens of 5 mntinwidtIncut out from
contact lens-shapedsanoles, advancinc dynamic contact angle relative to a borate buffer (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) Tensile Elasticduius, 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 contact lens-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         Lubricitywas subjectedtosenso evaluation afterrubbing 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 Little lubricity (about intermediate lubricbetween C and E) E:No
lubricity [0130] (10) Adhesion of Mucin         Mu n, Bovine Submaxiilary Gland (Catalog No 499643)
manufactured by CALE:co/CHEM CorPoration was used as mucin. Contact lens-shaped samples
were Immersed in an aqueous mucin solution having a concentration of 0.1% under the conditions of
37C for 20 hours, and then the amount or mucin adhered to samples was determined by a bicincnco
acid (BCA) protein assay method_ 0131] (11) Adhesion of lipid In a 500 ml beaker, a stirring bar (.36
mm) was placed, and 57      g of methyl pa]. itate and 500 g of pure water were charged. A
temperature of a water bath was set to 37C and the above beaker was placed in the center of the
Jater bath, followed by stal ring for one hour using a magnetic stirrer. A rotation speed was set to 600
rpm. Contact lens-shaped samples were put in a lens basket one by bi 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 40C and      quid detergent for domestic use
("Mamalemor , manufac. tured by Lion Corporation) . After cleaning, samples were rut. in a screw tube
containing a borate buffer (pH 7.1 to 7.3) and then inmered in an ice bath for I hour. After pulling out
the screw rune from the ice bath, white turbidity of samples was visually observed and the amount of
methyl palmitate adhered to samples was judged by the foil owine criteria. A:Transparent with no white
turbidity  :Slight whiteturbidity is observed C:Consi derable white turbidity is observed  White turbidity
accounts for most part  :White turbi.dit y accounts for entirety (12) Artificial. Lacrimal Fluid Immersion
Test           tear-like fluid (TLEY) buffer solution, which was 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  



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 sample, 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 artificial lacrimal fluid. Furthermore, after shaking at 100 rpm and 37C for 24 hours, the
sample was tightly washed with PBS and the amount of deposits was observed by visually evaluating
the degree of white turbidity  of the sample. The evaluation was carried out according to the following
criteria. No white turbidity is observed.  B: Slight white turbidity (less than 10% of area) is observed C:
Considerable white turbi(10 to 50' of area) is observed  D: White turbidity accounts for most part (50 to
100% of area) , while back side can be seen through    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 a :ua:ri dish with light from above and below, and then evaluated
according to the following criteria Transparent with no white turbidity Slighz white turbidity is observed
Considerable white turbidity is observed D:White prbidity accounts for most par White turbidity
accounts for entirety (14) Degree of Pigmentation Degree ofat.ion (depth of blue color) of samples
(contact lens shape) was visually observed and then evaluated according to the following criterf
A:Coloration is recognized at a glance About intermediate decree between A and C of pigmentation
Slight coloration is recognized D:About intermediate degree between C and D J pigmentation No
coloration is recognized L01-i51 (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 pobtion (having a
shape corresponding to the sample shape) of a mold used foi molding the sample.  60 [0136] (16)
Friction         Usi.r.:o the a naratus shown in Fig. 1, a dynamic friction between a film, as a sample,
andanartificlal lea er was mpasured An artificial leather. 1 ("SUPPL _ , model numne : PEZ13001,
manufactured by Tdemitsu Techhofine Co., Ltd.) was stuck onto one surface of a 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. 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 awe: scare was placed on a horizontal. rubber plate 3 and then a surface of
the film was suffic. anti wetted dith a. borate buffer (pti7.1 to 7.3). Theape:hieglassplatewaspia ed the
eim so that the artificial leather faces the film, and then a plastic container. 4 containinc small iron balls
(the total weight of     n balls and a container is 50 was placed thereon. Using a tensile testing machine
(RIM-100, manufactured by ORTENTEC Co., Ltd.)  , tie fishing line attaches to the glass plate was
oulledat a ate of 100rma/m 1 einahorizontaidirectionthrough apuil y. Atihistinte,a icy
amicfrictionbetweentheartificial leather sine) and the film was measured by a force to be app1 ed to
the tensile testing ir Boiling Resistance         Samples (with contact lens shape) immersed in clean
pure water were out in a closed vial Dottie. Autocl,affesterilization  61 was carried out12700 for 30
minutes, and then sam les were cooled to room temperature. Five cycles were repeated, one cycle
including a series of the above operations Thereafter, the above-mentioned water wettabi ty (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 hand and a cleaning solution ("OPTI FREE'', ALEX) N
JAPAN LTD ) was added. After scrubbing  fr t and hack sides (each 10 s,) by ball, of the forefinger of
another hand, samples were put in a screw tube conta.ini ng cl can "OPIT. FREE,'" and then left to
stand for 4 hours or more. 16 U teen cycles were repeated, provided that one cycle includes a series
of the above operations. Samples were then washed wi.th cure 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 "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 average molecular weight of 30,000, number
average molecular weight of 13,000) (20 parts by weight) as a  component A, trifluoroethyl acryiate
(Biscoat 3F, Osaka Organic Chem al Industry Ltd.) (80 parts by weight) as a component
TRGACTSRE1850 (Ciba SpecialtyChemicalsInc., 2 cartsbyweight) and etrahvdrolinalool (20 parts by
weigh a) were mixed and Lhen stirred. Asa 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 of 20 Torr (2713Pa) while stirring usinga touch mixer, and the he prEs..sure was
returned to atmospheric pressure using an argon oas. This operation was repeated three times. Tn a
glove box under a nitrogen atmosphere, the monomer mixture was inj ected into a mold for contact
lens made of a transparent resin (pc4-m,ethylpent e-1) and then polymerized by irradiating with light
(8,000 lux, 20 minutes) s,ng a fluorescent lamp (Toshiba Corporation, FL-6D, quasi-daylight, 6W, 4
lamps). After polymerization, the whole mold was immersed in an aqueous 00sbywe t isopropyl
alcohol solutionanda contact lens-shaped molding was removed from the mold. The obtained molding
w.as immersed in a large excess amount of an aqueous 80% by weight isopropyl alcohol solution at
60C for 2 hour- Furthermore, the molding was immersed in a l.arge excess amount of an aqueous
50% by weight isopropyl alcohol solution at room temperature far 30 minutes, follo1/2-e(- by
immers.ion in a large excess amount of an aqueous 25% by weight propyl alcohol solution at room  63
excess amoun of pure water at room temperature for 30 minut Finally, the molding immersed in clean
pure water was out in a closed vial bottle, and .hen autoclave sterilisation was carried out at 121C for
30 minutes. The obtained molding had a water content of less than 1%. The evaluation results of the
obra molding are shown in Table 1. Reference Examples 2 to 12        Fr the very same manner as in
Reference Example 1, except that the use amounts of components A and 8 were change, to amounts
shown in Table 1, moldings were obtained. Both the obtained moldings had a water content of less
than 12.. The evaluation results of the obtained molding are shown in Table 1. [ 01391    65 Reference
Examples 13 to 19         In the very same manner as in Reference Example 1, except that
polydimethyls oxane having a methacryloyi group at both ends (DMS-R22, Gel t, Inc.,
below-mentioned compound of the formula (M2), 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 trifluoroetnyl acrylase (Bischat 3F, Osaka Organic Chemical Industry Ltd.) was usca in the
imountshowninIable2astacomponentR,kbldingswereobtained. The obtained molding had a water
content of less than 1%. The evaluation results of the obtained molding are shown in Table [014  66
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Reference Example 13 10 Reference Example 14 20 Reference Example 15 43 Reference Example
16 Reference Examele 17 60 Reference Examole 18 80   67 0142] Reference Exairpi es 20 to 24
in e very same manner as in Reference Example 1, except that polydimetnylsiloxane having a
methacryloyi 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
comporent A, and tha the monomer having a faiboroalkyl group (50 parts ght) snown in Table 3 was
used as a component F., moldings were obtained. The evaluation results of the obtained molding are
shown in Table [ 0143]   Evaluation results 



ci ,JDUrrr;TPELI buTPT02   T  Elongation (number or specimens wbich were not broken)  2
Ac.uoaPdrurrrai.   I   CO PT STCS  X-2/-1 646 I (Parrs iwr Nome we i ght. ) Bir3coar 3E14 29
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ao.uaro-rod. 77 GTIYCR77.4. 0C011-0--reH ridllIPXrq 65 elditox.ii eoueaeoeH  69 Biscoat 3FM: Tn ii
orcethyl meth i , late (Osakacryanic Chemical Industry Ltd.) Biscoat 81: Octaflubropentyl ab.b"e
(Osa...a. Organic Chemical Industry Ltd.) Biscoat 312: Trifluoroethyl acrylate (Osaka Organic
Chemical Industry Ltd.) Biscoai I IF: Hebtadecafluorcdecyl acr ate (Osaka Organic Chemical Industry
Ltd.) HFIP-M: Hexafluoroisopropyl nethac late (Central class Co., Ltd.) . [ 01451 Reference Exams es
25 io 37         In the v.,i_y same manner as in Reference Example I, except that the
polydimethylslioxane having a methacryloyl group at both ends shown in Table 4
(below-mentionedcompound of the formula ( )) was used in the amount shown in Table 4 as a
component A, the componen i B was not used, and the monomer shown in Table 4 (50 parts by eight)
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. 
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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  7l
[Cle <Synthesis Examples>        Synthesis Examples of copolymers used for coating in Examples are
shown. In Synthesis Exan,les, molecular- weight of each copolymer was measured under the following
conditions. (GPC Measurement Conditions) Apparatus: Prominence DEC system, manufactured by
Shijnadzu Corporation Pump: LC-20AD Auto-sampler: SIL-20AHT Column oven. CTO-20A Detector:
RID-10A Column: manufac re liTOSOHCORPORATIONOMPWXL (7 8mnin inner diameter x 30 cm,
13 pm in particle diameter) Solvent:water/methanol = 1/1 (addition of 0.11g2.ithiamni ate) Flow rate:
0.5 mT/mlnute Measurement time: 30 minutes Sample concentration: 0.1% by weiuht Injection
amount: 100 pL Standard sample: Polyethylene oxide standard sample, ma factuP ilent (0.s kid to
1,258 kA)). [ 0148] Synthesis Example <CPVPA: N-vinylpyrrolidone/acxylic acid (molar ratio of 2/1)>
Ina 500ml,three-neckedflas , M-vinyl.pyrroildone (66.68: 72 g, 0.60 mei) , acrylic ac Id (21.62 a, 0.30
mol) , dimethyl sulfox P (353.96g), a polyme izationini ia tar VA-061 (Wako Pure Chemical Industries,
Ltd., 0.1408 g, 0.562 mmol) and 2 dercapzoetga 1 (4 .., - Sal., 0.63 mmol) were charged, and then
equipped with a three-way stop-cock, a ref lux condenser tube, a thermometer and a mechanical
stirrer. The concentration of the monomezr was 20% by weight. After degass g in hide the
three-neckedflaskusing a vacuum pump and repeating replacement by a rqon three timozs,
carried out at 80C for 0.5 hours, followed by temperature rise to 70C 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 noured into 400 FIL of
acetone and the mixed solution was left to stand overnight. On 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 withacetone/water =400 TEL /10i
mL). The solid component was dried overnight by a vac.uum drying oven at 60C. Liauid nitrogen was
charged and solid component was crushed by a spatula, and then dried by a vacuum drying oven at
60C for 3 hours. The thus obtained ccnolymer had a molecular weight of Mn: 46 kD, Mw: 180 'RD
(Mw/Mn = 3.9). [0149] Synthesis Example 2  73 <CPVPA: Neviiylpyrrof done/acrylic acid (molar ratio
of 1/2)>         In a 500 mu three-necked flask, N-vinylp, fl done (3).34 cif 0.30 mol) , acrylic acid (43.24
g, 0.60 mol) , crmetnylsu.l foxide           g) , a polymerization initiator VA-061 (Mak Pure Chem Industs,
Ltd., 0.1408 g, 0.562 mmoi) and 2-mercaptethanol (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
concentration of the 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 temueraturerise to 70C and further stirring for 6.5 fours. After completion of the
polymerization, the polymerization reaction solution was cooled to room temperature and 100 mlf of
twater was added, and then the solutipn was poured into 500 rub of acetone and the mixed solution
was left to stand overnioht On the next day, 200 rri of acetone was firadded and then the supernatant
was removed by decantation. The obtained solid componen. was washed seven times with
acetone/wafer (= 700 mL/100 raL) . The solid component was dried overnight, by a vacuum drying
oven at 60C. Liquid nitrogen was charged and tha solid component was crushed by a spatula, and
then dried by a vacuum drying.  at 60C for 3 hours. The thus obta in. ed copolymer had a molecular
weight of Mn: 65 -RP., Mw: 202 kO (Mw/M,71 = 3.1) . [ 0150]  74 Synthesi.a Example 3 <CPV0k:rrol
idoneiacrylio acid (molar ratio of 0/10)> 



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, a thermometer 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 repeating replacement by argon three times, stirring was carr 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
polymerization, the polymerization raL.tion 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 ove, n ight . On the next day, 200 ELL of acetone was further added anc 100 mL of
hexa e was added, and then the supernatant was removed by decantation. The obtained solid
component was washed seven times with acetone/water (- 500 mI7100 rat) . The solid component was
dried overnight by a vacuum drying oven at 60C. L.icuid nitrogen was charged and the solid
component was crushed by a spatula, and then dried by a vacuum drying oven at 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 of 80/20)         In the same manner as in Synthesis Example 3, except that 0.72 mol of
N-vinylpyrro done and 0.18. mol -f acrylic acid were respectively used, a copolymer was obtained. The
thus obtained copolymer had a molecular weight of Mn: 45 ED, Mw: 193 ED (Mw/Mn = 4.4). [0152)
Synthesis Example 5 <CPEA:N,N-dimeth 71ylamide/acrylicacid (molar ratUocif2/1)>        In a 500 ml.
three-necked flask, M,N-dimeihylacrylai de (59.50 g, 0.600 mol), acrylic acid (21.62 g, 0.300 mol), pure
water (325.20 g), a polymerization initiator VA-06a (Wake Pure Chemical Industries, Lid., 0.1408 g,
0.562 mmoth and 2-mercapto lapol (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    e monomer was 20%eight. After degassing inside three-necked flask using a
vacuum dump and reueating replacement by argon three, stirring was carried out at 50C for 0.5 hours,
followedhitemperature rise to 70C and further stirring t 6.5 hours. After completion of the
polymerization, the polymerization reaction sofution was concentrated up to 400 g  76 by an
evaporator, and then the solution was poured into 2-propa 01/n-hexane (=500mT/500m1). Afte.rbeinci
left to stand, the supernatant was removed by decantation. The obtained soii component was washed
three times w.ith 2-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 oven at 60C. 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 Mn: 55 kO, M kE) (Mw/Mn - 3.5). [ 0153] Synthesis Example 6
<CPDA:N,N-dimethyla ylamide crylicacicl(molarratioof1/2)>        In500 ML three-necked flask,
N,N-dimethylecrylamide (29.70 g, 0.300 mei), acrylic acid (43.20 g, 0.600 mei.), pure water (292.40 g),
a polymerization initiator VA-061 (Wako Pure Chemical Industries, Ltd., 0.1408 g, 0.562 mmol) and
2-mercabto tThnoi (43.8 ph, 0.63 mmol) were charged, and t.hen equipped with a three-way
stop-cock, a reflux condenser tuht a thermometer and a mechanical stirrer. The concentration of the
monomer was 20% by 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
temperatureLc-Ise 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-,ol/n-hexane(-500mL/50CmL). After he.i.ng lefttostand, the sopernatanf was removed
by decanta 'o . The obtained solid component was washed three times wi h 2-propanol/n-hexane (-
250 L/250 mL). The solid component was dried overnight by a vacuum drying oven at 60C. Liquid
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 3 flours. The thus obtained copolymer had a molecular weight of Mn: 87 kD,
Mw: 2im kD (MW/Mn = 2.7). [ 0154] Synthesis Exampde 7 <CPDA: N, N-dimethy acrylamde/acrylic
acid (molar ratio of 90/10)>       In a 500 712 three-necked flask, N, N-dimethylacrylamide (DMA, 80.30
g, 0.810 mol), acrylic acid (6.49 g, 0.090 moi), pure water (347.90g), a polymerizat2o n t ator\TA-061
(WakoPureChemical Industries, Ltd., 0.1408 g, 0.562 mmbl) and 2-mercaptoethanol (2-ME, 4:5.2 pL
8.63 crol) were charged, and hen equipped with    three-way top-cock, a reflux condenser tube, a
thermome and a mechanical stirrer. The cncentrat on of the monomer was 20% by weight. After
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_ dried 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 Example 8 <CPDA: N,N-dire1hylacr a de/acrylic acid (molar ratio of 95/5)       In a
three-necked flask , dimethylacrylamide (DMA, 0.19 mol), acrylic acid (AA, 0.01 :Rol), pure water,  a
polymerization initiator VA-061 (Wako Pure Chemical Industries, Ltd., 9.093 mmol) and
2-mercaptoetha ol (2-ME, 0.07 nmol) were charged, and then ecuipped with a three-way stop-cock, a
reflux condenser tube, a thermometer ndamechanical stirrer. The concentration of the monomer was
20% by v,Light. After degassing inside the three-necked flak using a
vacuumpumpardrepeatingr-placement  79 by argon three times, stirring 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
polymerization, the poiymer.ization reaction solution was concentrated up to 50 g by an evaporator,
and tnun the solution was poured into 2-propanol/n-hexane (= 200 mL/200 mL)Afterbeingleft to stand,
the supernatant was removedbvd:cantation. The obtained solid component was washed three times
with 2-propa ol n-hexane (= 100 milId00 m15).solid component was dried overnight by a vacuum
drying oven at 60C. Liquid nitrogen was charged and the solid component was crushed by a spatula,
and then dried by a vacuum drying oven an 60C for 3 hours. The thus obtained copolymer had a
molecular weight ofMn:: 77 kD, Mw: 229 kD. [0156] Synthesis Examples 9 to 16 <CPDA:
N,N-dimerhylacrylamie/acrylic acid>         Polymerswereobtainedhythesame c edureasinSynthesis
Example 8, except that amounts and concentrations  of monomers of N,methylacrylamide (DMA),
acrylic acid (A. , a Pu1 ymerization initiator VA-061 and 2-mercaptoe anal. (2-ME) were set to values
shown in Table 5. [0157]  80 [ Table 51 !  DMA (rooL RA fmol) VA- 061 mm ol) come le 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 i ..,..Example , .7: ynTzle s 1. S )(  1 0 0.16 0 . 10 0.01 0 . 10 0.121 0.113 20  
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[ 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 rrio1 ) , c-amy! alcohol (63.20 g) , a polymerization 3 nit) ator VA-061 (Wako Pure Chemical
Industries, Ltd., C .0310q, C. 124 mnal) were charged, 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 weight. After degassing in.s.ide the three-necked flask using a vacuum pump and repeating
replacement by argon three times, sting was carriedout. at 70C for I hour, followed by temperature rise
to 75C and further stirring 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 then washed once with each of n-hexane/methanol (= 30C mL/60 ml, 130 mL/35 mL,
100 mL/20 m's and 100 L/10 ITLL). The solid component was 'd overnight vacuum drying n at 60C.
Liquid nitrogen was charged and the solid component was crushed by a spatula, and then dried by a
vacuum drying oven at 60C for 3 hours. The thus obtained copolymer had a molecular weight of :
49kD, Mw: 1621,-D (Mw/Mn - 3.3) . 0159) Synthesis Example 18 <CPACDM: Acryloylmorpholine /N,
N-.dimethylacrylamide> In a 300 mL three-necked flask,acryloy o pmoline (14.20 g, 0.101 mol )
,N-dimethylacrylam e (DMA, 9.92 g, 0.100 mc)1) , t-amyl al cohol (96 ' 0),meri za Lion initiator 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 then equipped with a three-way stop-cock, a ref lux 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
riATLe-S, st isng was carried out at 70C for 1 hour, followed by temperature rise to 75C and further
strrng 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  87 washed
once with each of n-hexane/me ancl (= 00 mL/30 mL, 500 raL/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 comp' -- t v as crushed by a spatula, and then dried a vacuum drying oven at
60C for 3 icurs. The thus obtai d cocl3mor I ad a molecular weight of 1122: 4.3 kD, MTA7: 17 Kr) (Mw
= 4.1) ) . Synhesi.s Example 19 CEPDEDM: N,N-diethyl acrylamide/N,Nedimelacryiamide>        In a
300 mizthree-necked flask, N,N-dietfyl acryzamide (DEAA, 19.22 g, 0.151 mcl.) , N,N-dimethylac
ylamide (DMA, 14.88 g, 0.150 mol) , CAA (104.65 g) and a polymerization initiator VA-061 (Wake
PureChemi cal Industries, Ltd., 0.0465 g, 0.186 mmol) were charged, and then equipped with a
three-waystop-cock, a reflux condenser tube, a thermometer and a mechanical tirrer. The
concentration of the monomer was 25% by weight. After degassing inside the three-necked fla
<1.2sieg a vacuum pump and rcpeatinq replacement by argon three times, stirring was carrie.d out at
70C for 1.5 hours, followed by temperature rise to 75C and further stirring for 3.5 hours. After
completion of the polymerization, the polymerization reaction solution was ooled to room temperature -
-d the solvent was distilled off by an evaporator, and then washede with each of n-hexaneimetha -1 (=
500 mil m11, 250 mL/25 m72, 200 ml/30 HP and 200 mL/3Th sol id component  C)3 was dried
overnight by a vacuum drying oven at 60C. Liquid nitrocen was charged and the solid comoonent was
crushed by a spatula, and then dried by - vacuum drying oven at 60C for 3 hours. The thus obtained
c000iymer had a molecular weight Mn : 90kn, Mw: 327kD (Mw/Mn = 3.7) . [ 0161] Synthesis Example
20 <CPEIEDM: N- (2-hydroxye 4 1) acrylamide/N, N-ormenylaorylamide> In a 300 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 alcohol (99.80 g) , Polymerization in ia _or VA-061 (Wak Pure Chemical Industries, Ltd., 0.0310
g, 0.124 mmol) were charged, and then equipped with a three-waystop-cock, a reflux condenser tube,
a thermometer and a mechanical stirrer. The concentration of the monomer was 20% by we ght . After
degassing inside the     ee-necked flask using a vacuum pump and repeating repl acement by argon
three times, stirring was carried out at 70C for 1 hour, followed by temperature rise to 75C 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 once
with each of n-hexane/mez'(- 200 mL/100 mt, 200 , /l00 mL, 100/ 40 mL and 100 m.I./ 60 niLthe solid
component  84 was dried overnight by a vacuum drying oven at 60C_Quid nirogen was charged and
the solid component was crushed by a spatula, and then dried by a vacuum drying oven at 60C for .
hours. The thus obtained copolymer had a molecular weight of Mn: 109 RD, Mw 660 kE) (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 mechanical stirre- concentration of the monomer was
30% by weight. After degassing inside the three-necked flask using a vacuum pump and repeat
replacement by argon three times, stirring was carried out at 60C for 0.5 hours, followed by
temperature rise to :0C and further stirring for 4.5 hours. After completion of the polymerization, the
polymerization reaction solution was cooled to room terrerature and 00 mi. of ethanol was added, and
then cue mixed solution was poured into 500 mE of water and left to stand overniqht. On the next day,
,e supernatant was discarded  500 mT, of water. The solidorient was dried overnight by a vacuum
drying oven at 60C. Liquid nitrogen was charged and the solid component was crushed by a spatula,
and t hen dried by a vacuum drying oven at 60C for 3 hours. The thus obtained copolymer had a
molecular weight of Mn: 61 %D, Mw: 267 kD (Mw /14n - 4.4) . [ 0103] Synthesis Example 22      A:
2-hydroxyethyl mc hacr I ate/acrylic acid (molak ratio of 3/1) >        In a 300 ml three-necked flask,
2-hydroxyethyl. methacryl-te (HEMA, 10.3 g, 0.09 mol) , acrylic acid, 2.2 g, 0.03 mol),   methyl
suifoxide (49.7 g) , polymerization Lni.saL.or VA-061 (Wako Pozi2 Chemical Industries, It 0.009 g,
0.038 mmol ) and 2-mercaptoethano1 (2-ME, 2.0 uL, 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 nines, stirring 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 iza7ion, the nolymerization reaction solution wacooled to room temperature and 20 mi., of
ethanol was added, and  ien the mixed solution was  86 next day, the supernatant was discarded and
the obtained solid component was further washed twice J tin 500 m.L of water. The solid component
was dried overnight by a vacuum drying oven at 60C. Liquid nitrogen was c.harged and the solid
component was crushed by a spatula, and then dried by a vacu.um drying oven at 60C for ours. The
thus obtained copolymer had a molecular weight of Mn: 83 kD, Mw: 188 IKE) (Mw/Mn - 2.3). 0164]
Synthesis Example 23 <104C442-hyroxyethyl meLhacry te/acrylic acid (molax ratio of 3/1)> In a
300mLthree-necked2-hydroxyethylmethacrylate  (SENA, 10.3 g, 0.09 mol), acrylic acid (AA, 2.2 g,
0.03 dimethy' sulfoxide (49.8 g), a poiymeriz.ation initiator (4/(4-001 (Wako Pure Chemical Industries,
Ltd., 0.009 g 0.038 mmol), 2-mercaptoet nol (2-ME, 7.8 pL, 0.111 mmol) were charged, pnd then
equipped with a three-way stop-cock, a reflux condenser tube, a thermometer anda rnech.anicalstirrer.
The concentration of the monomer was 20% by weight. After degassing inside the three-necked flask
using a vacuum pumn, and repeating replacement by argon three times, stirringr ied out at 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 on, the polymerization reaction solution was cooled to room temperature 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. On the next day, the supernatant was discarded and the obtained solid component was
further washed twice with SOO mL of water. solid comooneas cLrrect overnight by a vacuum drying
oven at 60C. Liquid nitrogen was charged and the solid component was crushed by a spatula, and
then dried by a vacuum drying oven. at 60C for 3hours The th.uaobtainedcopbl\merhada molecular
weight of Mn: 50 kf), Mw: 96 ED, (Mw/Mn1.9). [01614 Synthesis Example 24 <CPHA: 2-hydroxyeth '
methacryla /acrylic acid (molar rhcio of 1/1)>        Ina200mLthree-neckedflask,2-hydrox e uvi
ethacrvlate (HEMA, 11.4 g, 0.10 mol), acrylic acid (AA, 7.21 9, 0.1h0 moi), dimethyl(74.5g)
andapolymerlzationinitiatorVA-061 (Wako Pure Chemical Industries, Ltd., 0.016 g, 0.062 mmod) were
charged, and then 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 a vacuum pump and r eating re.ulacene-n by argon three times, stirring was
carried out at 60C nor 0.5 hours, followed by temperature rise to 70C and further stirring for 6.5 hours.
After completion of the polymerization, the aol ymerizationrea ion solution was cooled to com
temperature, and then the mixed solution was poured into  88 water (1,000 mI) /ethanol (20 mi.) and
left to stand overnight. On the next day, the suoern4nt was discarded and the obtained solid
component was further washed twice with 700 ME of water. The solid component was dried overnight
by a vacuum drying oven at 60C. Liquid nitrocen was charged and the solid component was 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 (Mw6lAn = 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
aqueous 1% by weight solution. <PEI solution B> Polyethyl enedml ne70, 167-11951, Wako Pure
Chemical Industries,molecular weight of 70,000) was dissolved in pure water to obtain an aqueous 1%
by weigh solution. <FAA solution>        Polyacryli c acid (169-18591, WaKo Pure Chemical Industries,
ltd., molecular weight 250,000) was dHsselved in pure wafer to obtain an aqueous 1.2% by weight
solution. 



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>         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 aqueous It by weight solution <Solution of Copolymer>         The copolymer., obtained in the
Synthesis Examples shown in Table 6 were respectively dissolved in the solvents shown in Table 2 2o
obtain solutions having each concentration shown in Table 6. [0:67]    Pure water 1.      WcJ LtI I 1 C') I
jAgom uand veltaH 444513SVIL  1Jusnom stud3090(-11 ! I Lutluj 3,:p0 JvTAN) 910d ;  c.,4 in      1  PS
EEL 
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Lu.sAgjuAs    AEciallacy uEsetpul,43 o:,f) 1 001., nil -oH FCC. TOr-, f .0 CO01 141-- - 0 1 --,E 7:ri.,
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I0 F C-) c 0- r.0 I- CO 0 4, E gcs x Synthesis Example 10 ; IT sTdwnx2 ILET2E190AS  ZT
HITEIflm4H4 I HITE=GUMAS NI LY;Tdw2H2 lEITEL4140AS etdwresi ;TE3744EIAS  CPVPA solution
A  44 0942142T0h VVAVD 0 ,-Hid r, , 0!         , i 1 0  ucusnJot VIAVS  5110)1 .2100 VCJA  v0T49Tch
VCJC,  uElTlnyes VUJUL 



IlL 40T49102 V2dA  91 Solution Mw Solvent concentration (ED) I (I by weight) 530 Pure water
.1-e?E'M535  327 Pure water 1 663 1 Pure water 1 267 AEI-IEEE:nig 0.5 wtii 0.1 1 methanol solution 1
I 010T1o510P 0111511155t1 ! 1.8881 coabs : uotnitoE ioueggGu ! ., 1.'8ygm 30 snconbv:96 gi 226
Agreous 0.5 wt1 ' 0.1 methanol solution Aqueous 0.5 wtS 96 0.0_ methanol solution Agrects 5 wl_A 96
1 methanol solution 691OE (01E41515 (ST:: tetoN) :Ng ST 1151 .3  ,, '0'0 10-, - I 0 I I 



,__, 0 TS F13 ,  - ,-- CS 6/.T : (:opolygerimation Copolymerization (E I monomer monomer Uilnl a r , :
A , B , ratio)  , DMA AA 1 80 i : VPPNC OS  OS1.116E1WITH OSCISCVVEG  VPWEIR APP
Ec<pczVE?TEID EVIIViT1EI1 11VE/Ellaill t CoDo1vmcm -          -BB , Synthesis ! Example 15 I I91
195651Fs'l4 ! stsogirwls :0---.0 ;Li_if) = 0I .2Tri0 Lc.Li;H (T.' UTrL. TS GIME.PXET ,rset.E4u.As
Atdt1SXN EtEmAirl /7 [7=)-Ed1TP02i. SJEGLEliZAE,'  uon4ntos 



PEJlg uorniosi 111 3621 '; ,- C0  40 '.C. L....c, a"c: T.00(0 , , V 1-10T1E505 VITTD ! R voT5115500
VETT I 81 1-10T16hAl5 1VETO SPITE scrimp_ on D  C P1-IA ECI it F, SPHA solution  NVP:
N-vinylpyrrolidone DMA: N,N-gimethylacrylamide DEAA: N,N-diethylnide ACMO: Acryloylmorpho ne
HEA : NA(2-hydroxyethypacrylarride 2-hydroxyethyl methacrylate AA: Acrylic acid <Other Solutions>
Thesubstancesshown inTabl espectivelydissolved  in pure water to obtain aqueous solutions having
each concentration shown in Table 7. [01691  93 [ Table 71 Name of sbsmare Solution :7341
!concentration (kill1 1(96bywe3ght) 2511solution PHPolvethvIenelmine 75011 PEI solution
BPolyothyleneimine 70 PAA solution! Polyacrylic acid 



2501_2 2APIlsoLuil= A PAS solution 1 Polyallylamine 15   ?AAPIsoli nion B Polyallyiamine : E
2.'iallyld3methylammcnium chloride 'polymer 6 :./i3   z30.1 PV? solutionFPolyvinylpyrrolidone(590) 300
7 .17DMAA solution V464 solution iPoly(N,N-dimethylacrylamide) 7 400  Vinylpyrrolidone/vinyi acetate
(60/40)copolymer 190 _ PACMO solution Polyacryloylmorpholine 243 T PDEAA solution
Poly(N,N-diethylacrylamide) 47 21,l1/1AA solution Poly(N-methoxymethylacrylamide) 17 PHMAA
solutuLon PNVF solution Poly(N-hydrozymethylaorylamide)  7 148.  1 Poiy(N-vinylforTamide) PHEAA
sollutioniPolyiN-(2-hydroxyettyl)acrylamdel 183 88 



4    AcON solution Acetic acid _ -' IDEA solutionDiethylarrdne -7 AP solution AHyaluronic acid Na
1,19e 1 AP solution BKIM1C2 ALGIN 1-3 349 0.1 AP solution C 1 Alginic acid ester 55 ._ 7, 328 0.T.
AP solution 0 AP solution E I NS-300(Carmellose) 12,000 0.1  SUNROSE(App-04) Choudroitin sulfate
Na 343 0.1 AP solution F  Li0.1 5300.1 AP solution 0 GE7ILOID 60  AP solution! U
RhaloallgumCC-371797 5,340 0.1 AP solutionIAPP-84 343 9  [ 01701
HyaiuroricacidNa:Sodiumhyaluronate(CHAI (CHISSO CORPORATION) KIMICA ALGIN 1-3: Sodium
alginate (KIMICA Corporation) KIMILCID ESV: Alginic acid propylene glycol ester (KIMICA 



94 Corp or at ion) NS-300 (Carmeliosa): Carboxymethyl cellulose COTOKU CHEMICAL COMPANY
LTD.) SUNRCSE (APP--'4) : Carboxymethvl cellulose (NIPPON PAPER Chemicals ssLTD.)
Chondroitin sulfate Na: Chondroitin sulfate sodium (SEIKAGAKU CORPORATION) GLYLOID 6C:
Tamarind gum (D.a-..ni000n Sumitomo Pharma Co., Ltd.) Rhaball gum CC-SET: Mantha_nqum
(Dainiypon Sumitomo Pharma Co., [ 017 1 Examples 1 to 3         Themoldings obtained in the respect
ie.ReferenceExamples 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 moldi rigs 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
eyaluati. The results are shown in fable 8. The reference sign "-" in the table means that a coating
operation using a solution is not carried out Exa ies 4 to 6                                            95 shown in
Table 8 were immersed in a PAA solut on for 30 minutes and then respectivoimmersed in three sure
water laths for 5 minutes. The mcI cisngs were immersed in a PET solut.ion A for     minutes and then
respectively immersed in three ure water baths for5 minutes. The moldings were l.mmersed in a PAA
solution for 30 minutes and then respectively i.mmersed in three pure water baths for 5 minutes.
Wettabij. ity and dyne nic contact angl ot the obtained low water content soft contact lenses wer e
evaluated The re.sults are shown Table 8. [ 0173] Examples 7 to 14         The moldings obtained in b
respective Reference Examples shown in Table 8 were immersed in a first solution for 30 minutes and
then respecrivolv immersed in three pure water baths for   minutes. The moldings were immersed in a
second solution for 30 minutes' and then respectively immersed in three pure water baths for 5
minutes.  Th oldings were immersed in a PAP] soluti on for 30 minues and then respectively immersed
in three pure water baths for 5 minutes. 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 to 3 Wettability and dynamic contact  96 8 were evaluated. The results are shown in
TableS. The reference sign "-" in the tah.le means that a coating pration using a solution is not carried
out. [5] Comparative Examples 4 to 6         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   minutes. Wettabilit-v 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. [ 0176]
Comparative Examples I to 9         The moldings obtained in the respective Reference Examples
shown in Table 8 were immersed in a PAIli solution for 30 minutes and then respectively immersed in
three pure water baths for 5 minutes. Wettability and dynamic contact angle of the obtained lowWater
content sort contact lenses were evaluated. The results are shown in Table S. The reference sign -" in
nbc table means that a coat Lng ^peration using a solution is not carried out. 7  97 Dynamic Third
Wctanablity contact angle solution (Advance) A Guova:.uated   8 65 
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\NE, FAA solution iuOT:nTos VVil uT4LIT05 VVP huT 04 ppg,Joclqu LuTpTovi Reference Exam4de
9T c.74[dinex,7 ec)11.J&J:DH1 -otdunexz a0ua_noia8F Reference Example 4 Reference Example 14
d8v ;.)IchliP>cq BT3TIIPX3 ',-4-puezegau 44p3unex2 00u-,DJJ:9H Reference Example 1 Reference
Example 4 t:7 Gtomex2 euuodato-d Reference Example 22 I-(7,T e4dlunx7 GDU23-a4a-d ,7,4j
;-91:tiMEX7, I T aTdmtpx7 :4TdMPX17, utdulex:i4 
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0:=JOjOIL02i V LIC.,1_4:1L0 a fAdt cRIdwexi: Reference Example 4 PAA solution uefanfos vvj,peE
e7dmrx7 GOUGM:re'd Reference Example 22 PEA solution  r9fdmpx;q: SREaeapdmon 7 agdmEx3
ffn.ELfrEedwec p fEpirex2 LafffeEedwcp 9 efrEalx2,1 :f)EfaefxdmoD     aTeircxg 9E75paaedm09 Ir
eRacluErdwo7 L EfidmEE7 aElEcaedmoD Comparative Example A Comparative Example 9  99
Reference Examples 39 to 42        In Lhe very same mariner as in Reference Exampil. 1, except that
polydimethylsilox ne 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 used as a component A, arid 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 conf_act _Lenses
were obtained. The evaluation results of the obtained I ow water content soft contact lenses are shown
10 Table 9. [ 0179]    101 Biscoat3 : C rifluoroethylmethacrylate (OsakaOrganicChemical Industry Ltd.)
Piscoat 87: Oct lucropentyl acryiate (Osaka Organic Chemical Industry Ltd.) 



Biscoat 17F: Heptadecafluorodecyl acrny ate (Osaka Organic Chemical industry Ltd.)
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 component B, methyl methacrylate (3 "arts by weight) as a component
C, an ultraviolet absorber having a poynerizahlegrol (RUVA- 93 , compound represented:ay the
formula (1,11),Otsuka Chemical Co., Ltd.) CI part by weight) as a component C, a polynerizaticp
initiator"IRGACURE(r)' 1850 (Cilia 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
-educed pressure of 20 Torr (27 hills) while stirring  102 using a touch mixer, and then the pressure
was returned to atmospheric pressure using an argon gas. This operation was repeatedtimes.a glove
box under a nitrogen atmosphere, the monomer mix ure was i jected into a mold for contact lens made
of a transparent resin (poly-4 ethylpent e-1) and then polymerized by irradiating witht (8,000 lux, 20
minutes) using a fluorescent lamp (Toshiba Corporation, F3-60, quasi-daylight, aq, 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 obtaineddriolding was immersed
in a large excess amount th an aqueous 80% by weight lsopropyi alcohol solution at 60C      2 hours.
Furthermore, the molding was. immersed in a I ge excess amount of an aqueous 50% by weight
isopropyl alcohol solution at ,perature for 30 minutes, followed:0y immersion in a large excess amount
of an aqueous 25% by obeight isopropyl alcohol solution at room temperature for 30 minutes, and
further immersion in a large excess amount of pure water at room temperature for 30 minutes . Finally,
the molding immersed in clean pure water was put in a closed vial bottle, and then autoclave
sterilization         tried out at 121C for 30 minutes. The obtained molding had a water content of less
than Ii. Using two glass plates and a gasket as a mold, a film-shaped sample measuring 60 mm x 60
mm x 0.25 ft= was obtained 01821  ica] Formula 31    [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 molding, and film-shaped samples each measuring 60 mm x 60
mm x 0.25 mm were obtained. The reference sign v-" in the table m.eans that the component is not
used.  104 Sol vent Si atom content Par L Cy Name 1 by :we Ji!ghL . weight_ ST1 OT;WI 1 OT1 WI
61ST51151 ST'ST  1 isPirT: ST0 T ST01! VEIL STOTay- wf 87ST 8TOTWI ST3TWI StVII  
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Reference Example 74  Er eldmexa ccucaegcA  107 TiMS-R : Comooundof the formula (M2), .Mw 39
kO, Mn 13 k9, Gelesi, Inc. FM-7726:Compound ofthe:_crT -(M2), Mw:29 KD, Mn: 26  CHISSC
CORPORATION      FM-7726L:Compound of the formula(M2) ,Mw:31 kD, Mn: 20 ID, CHISSO
CORPORATION      X-22-164C:Compound of theformula,(,C2)Mw: 7.2 kD, Mn: 4.8
Shin-EtaemicalCo.Ltd.      DMS-R22: Compound of the formula(M2), Mw:8.3 kiD, Mn: 7.4 kD, 



Gelest,Inc               In the formula (M2), n represents the number of repe.ating units and s determined
by the molecular weight of the compound. ] 0186] Chemical Formula 4] MeMe/ Me\Me I\0-Si(M2) Me \
Me / n0 0'87] coat: Trifluoroethyi aorylate MXA: Methyl methasrylate EHMA: 2-ethylhexyl acrylate
DMAA: N,N-dimethy_a sylam de DMA9LA: N,N-dimethylaminoethyl acrylate DYAPAA:
N,N-diethylaminooreoyl acrylamIde PRTA7MA: N,N-diethy_aminoethvl methac late TAA: f-amyl
alcohol  108 AA: Acrylic ac MAA: Methac lb acid Reference Example 48         Polydimethylo--oxane
having a methacryloyl group at both ends (FM7726, CHTSSO CORPORATION, above-mentioned
compound of the formula (i,(12), weight averagemo-6cularweighd. of 29 kr), number average
molecular weight of 26 kr-()) (49 Darts byweight) as a component A, triflucroethyl acrylate (Biscoat 35,
Osaka Organic Chemical Industry Ltd.) (45 parts by weight) as a component 2-ethylhexa rylate (5
parts by weight) as a component C, N,N-dimethylacrylamide (1 part by weight) as a compote- C,
uitravrcu..et absorber navin g a polymerizable group (RUIA-92, Otsuka Chemical Co., Ltd.) (1 part by
weight) as a component     a colorant having a polymeriz b e group ( (Unibl e A, Sigma-Aldrich
Corporation, formula (F.13)] (0.1 part by weight) as a co ponent C, apolymerizatioiator "IRGACURE( '
8. 9 (Ciba Specialty Chemicals Inc. , 0.75 part 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 urn) to remove
insoluble natters, and thus a monomer mixturemas obtained. 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  1 09 the monomer mixture was injected into a mold for contact lens made of a
transparent resin (poly- -methylpentneel) and then polymerized by i.rradiatino with light (8,000 lux, 20
minutes) using a fluorescent lamp (Toshiba Corporation, FL-6l, quasi-daylight, 6W, 4 lamps) . After
polymerization, mold was immersed in an aqueous 60% by weight.isopropyl alcohol solution arid a
contact lens-shaped molding was removed from the mold. The obtained molding was immersed in a
large excess amount or an aqueous 80% by weight isopropyl aicoho.l solution at 60C for 2 hours.
Furthermore, the molding was mmersed in a large excess amount of an aqueous 50% by weight
isopropyl alcohol solu ion at room temperature for 30 minutes, followed by immersion in a lame excess
amount of an aqueous 25% by weight isopropyl alcohol solution at room temperature for 30 minutes,
and further imersioninalargecxcessamounnofpurewateratroomtemperarure for 30 minuLes. Finally, the
molding immersed in clean pure water was put n a closed vial bottle, and then autoclave sterilization
was carried out at 121C for 30 minutos. The obtained molding had a water content of less than 1%. U
-ng two glass plates and a gas set as a mold, a film-shamedsample measuring 60 mm x 60 mm x 0.25
mm was obtained. [0188 [Chemical Formula 5]  110 SO2 / -/ HN 0 SO3Na(M3) NH2 [ 018:91
Reference Examples 49 to 69         In the same manner as in Reference Example 49, except that the
components shown in Tabi in 1.0 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 



01901 Examples 15 to 183, Comparative Examples 10 to 30 and Control Example I 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 baths 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 for S minutes. The above-mentioned
operations were similarly repeatedwith respect to third to fifth solutions. The evaluation of the obtained
low water content soft  contact lenc, w0s carried out. The results are shown in 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 nbt. carr d out. [ 0191]         Control Examples are commercially available silicone
hydrocel soft contact lenses and have a problem that wearers often feel dry, while other physical
properties are almost satisfactory. Therefore, ft is preferred that the respective physicallow water
content soft contact lenses of the present inventionare equal or superior to those of Control Examples.
[0192]  Tc),3111P1',11',RA;Cl   0   F  I   F I     (-4 ,-,1, cr 0 ccc ,-,-, r.',.1 , L.7) c.-, c 0- Cr) 0,-,,   H.-roor
1 r-._i 
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136 Example 184 <Measurement of 0 (1) Transmission Rate>        A fil m (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 Bin, to obtain
samples. Using an oxygen transmission rate analyze , Model OX-TRAN2/21 (Hitachi
3.1gb-Technologies Corppration), oxygen transmission rate was measured. A mixed gas oftrogen
(98%)/h drogen (2%) was used as a. carrier gas, and a mixed 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 was 390 x 10-1( (CT./sec) (mL02)/(mL-hPa) . The oxygen transmission rate of a
gas permeable hard co act lens "Menicon1 Z" manufactured by Menicon Co. , Ltd., measured by the
same apparatus under 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 120 z 181'cm2/sec) (mL02)/(ml,Pa). [8202] Example 185 Subjects A and 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;ear, and felt comfort without feel ing          Su -.acts A and B wore , me low water content
soft contact lens produced in Example 100 for 6 hours. Both Os A and 2. did not feel dr y during wear,
and felt comfort without feeling sticky to the cornea_ 02041 Comparatave Example 31        Subjects A
and B wore a commercially available silicone hyd ogei soft contact lens C (water content: 46%) for 6
hours. Both subjects A and B felt dryness of eyes and did not feel f ort_ They did not feel sticky to the
cornea_ 



[ 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) and lubricity (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 not 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 Japanese Unexamined Patent Pub c Lion (Kokai) 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 to a low water content soft lens for eye, and is useful as a lens for eye, such.
as a low water content soft contact lens, an intraocular lens, an artificial cornea,oinlay, a corneal onlay
or a spectacle. lens. The low water content soft lens for eye is particularly suitable as a low water
content soft contact lens. [Reference SignsList] [02081 1: Art e-4-ial leather 2: Sample film 3: Rubber
plate Plastic container containing iron balls  139 CLAIMS] 1.A low water content soft lens for eye,
comprising a be material, a layer made of an acidic polymer and a basic polymer hang formed on at
least a part of a surface of the base material 2.The low water content soft lens for eye according to
claim 1, where a the base material contain, as a main component, a polymer of the hollowing
compoent A, or a copolymer of the following components A and B:         component .7'1: a
polysiloxane compound which has a plurality of polymerizable functional groups per molecule, and
also has a number average molecular weight of 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 component A is a polys loxane compound having two polymerizable functional groups per
molecule. 1.The 1 ow water content soft lens for eye according to claim  3, wherein the component: A
is a polysiloxane compound represented by the following for la (Al) : F Chemical Formula 1:    wherei.r.
)0 and X2 each independently represents a polymerizable functional grout; R- to R' each
independently represents a suhstituent selected from hydrogen, an alkyl group having 1 to  140 20
carbon atoms, a phenyl group and a fluoroalkyl group having I to 20 carbon atoa ; nd le each
indePendently represents a divai.ent group; and a and b each independe ti y represents the number of
the respective reueating units.  5. The low aLer content soft lens for eye according to claim 4, wherein
X' and X2 in the formula (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 water content soft.ens for eye according to claim 2, wherein the component B is a
(meth)acrylic acid fitioroalkyl ester.  8. The low wafer cantsoft lens for eye according to any one of 01
aims I to /, wherein the layer made of an acidic nolymer and a basic polymer includes one or more
layers made of an acidic Polymer, and one or more layers made ofbasic polymer. 



The low water content soft l.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 I to 8, wherein the layer 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 according to any one of claims 1 to 8, whe.rein the layer made of an acidic polymer and a
basic polymer :ontains two or more kinds o acidic polymers and one or more kinds of basic polymers .
12. Thelow water content soft lens for eye according to any one of claims 1 to Il, 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 low water content soft lens for eye according to claim 12, wherein atone kind
among the aciarc' 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 p.,lymers 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 ft:flowing steps 1 to 3 in this
order: <Step 1>         Step of poiymeri.zing a mixture of a compone-nr A which is polysiloxahe
compound having a plurality of poly:no-sizable functional groups per molecule, and also having a
number average molecular weight of 6,000 or more, and a component B which is a polvmerizable
monomer having a fluproalkyl group, to obtain a lensshaped molding;  142 <Step 2>         Step of
bringing the molding obtained in the step 1 into contact with a ba sic polymer solution, and then
washing the molding, 70 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 sol.ution, and then
washing the molding, to remove the surplus acidic polymer solution. 






