1 DESCRI PTI ON HYDROPHI LI C POLYSI LOXANE MACROMONOMER
AND PRODUCTI ON AND USE OF THE SAME Technical Field
[ 0001] The present inventioh relates to novel
hydrophilic polysil oxane macronmononers, nethods of
production thereof, and ophthalmc |enses enpl oying
t he hydrophilic ponS|I n ronononers and, in
particular, to a conta&?éigﬁETﬂﬁﬁ nore detail, the
present invention relates to a contact | ens havi ng

eria groun
[0002] ngh oxygen perneaUWUﬁty |s denanded for
ophthal mc | enses, in particular, for contact |enses,

whi ch need supply of oxygen, necessary for
Terdinntal riikgdcor neal health statuses, froman air
hum I n recent years, contact |enses, in which
si | 0xane nononers as raw materials are enployed for
i npr cMiengrexsgennpertivabirklates haveosdehydgwpel dped.
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perneability are also demanded for contact |enses.
ordhEaric |lenses suirlhyhigrhehyuiphiilie plopeteiass are

nat@ofloh Snengeral |y phave-99ed tWeal ok OOl dns .aNkh Rre detail,
confortably mearaBIe for long tine. FNdrOphlllc
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[0003] To produce a contact |ens having both of high

oxygen perneability and a high hydrophilic property,
BddkgrSue@gssary to use both of a siloxane nononmer and
a hgdrophilic nononer as raw materials; however,
e a siloxane nononmer has a hi gh hydrophobic

pr opefilgh bilyg@epeFidarand: ¢ H4S ab@ende@ofo £ @ppaha iild Lynses,
with a hydrophilic nononmer, phase separation qccurs,
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In recent years, contact lenses, in which siloxane monomers as raw
materials are employed for improving oxygen permeability, have been
developed.

High hydrophilic properties as well as oxygen permeability are
also demanded for contact lenses. Contact lenses with high
hydrophilic properties are said to generally have good wear comfort
and be comfortably wearable for long time. Hydrophilic monomers are
commonly used as rawmaterials in order to improve hydrophilic property
of contact lenses.

[0003]

To produce a contact lens having both of high oxygen
permeability and a high hydrophilic property, it is necessary to use
both of a siloxane monomer and a hydrophilic monomer as raw materials;
however, since a siloxane monomer has a high hydrophobic property in
general and thus has poor compatibility with a hydrophilic mancomer,
phase separation occcurs, which makes it difficult to produce

transparent contact lenses. In order to solve this problem,



hydr ophi li zed sil oxane nononmers have been devel oped.
[ 0004] For exanple, hydrophilic contact |enses
produced from polysil oxanezcontai ni ng hydrophilic
side chains are disclosed in Patent Docunent 1 and
Pat ent Docunent 2, wherein conpounds containing
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since the specifically sclosed conpound had short
[§49°dxane chains, effective oxygen perneability was

not obpaised mdlr&ilﬁg(iﬂr‘i:heih pSbAER A NRnCONRRURUnAEA includes
only one pal ynerizabl e functional group per nolecul e,
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A hydrogel soft contact lens comprising a hydrophilic siloxane
monomer and a copolymer thereof is disclosed in Patent Document 4,
Patent Document 5 and Patent Document &, wherein the hydrophilic
siloxane monomers contain main chains, in which polymerizable groups
and polysiloxane chains are beound through urethane or urea groups,
including fluorine-substituted hydrocarbon and polyoxyalkylene
groups as side chains. 8Since hydrophilic silcxane monomers
containing urethane or urea groups have high intermolecular forces,
copolymers thereof are also prone to have a comparatively high modulus

of elasticity, and there were cases where flexibility greatly



of elasticity, and there were cases where flexibility
greatly 3 affecting the wear confort of contact
| enses was | ost. [Patent D8cunment 1] Japanese Patent
Publ i cati on No. 62-29776 |[Patent Docunent 2] Japanese
Pat ent Publication No. 62-29777 [Patent Docunent 3]
gﬁ¥anese Pat ent Nof 3, 644, 17Z % t ent Docugent 4]
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macr onononer, can be use raw  material
thereof, and a nethod of productlon of t he
Dﬂﬁﬁ.QHPQQﬁ?&nve$@@ﬁ§ for Solving Problens [0008] As a
Fesul t of extensive research, use of a hydrophilic
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nunber of the included side chains, and the invention
was thus acconplished. A hydrophlllc pol ysi | oxane
MSARST SRbrHEEY | FFSRHPRR both terninals of a main chain
rduanee pol yneri zabl e functional groups and the
pol yneri zabl e functional groups and pol ysil o ane of.
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oxygen permeability and high hydrophilic property of an ophthalmic
lens, in particular, a contact lens. In addition, oxygen permeability
and hydrophilic property were found to be greatly affected by the
length of the polysiloxane main chain, the length of the hydrophilic
polyoxyethylene side chains and the number of the included side chains,
and the invention was thus accomplished. A.hydrophilic polysiloxarne
macromonomer, in which both terminals of a main chain have
polymerizable functional groups and the polymerizable functicnal
groups and polysiloxane of the main chain are bound through ester
groups, was further found to be effective at adequately controlling
strength and amodulus of elasticity which greatly affect the usability
and wear ccmfort of a contact lens.
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[0009] 4 Specifically, a hydrophilic polysiloxane
macr onononer presented in general fornmula (1) is
exenplified: JR CH3 CH3 CH3 CH3 R, H2QOA/Of

C2HaG - C3H6-SIi O +Si O~(SiO b Si - C3H6-{-0OC2H4} - O CHZ (1)
0 CH3 CH3 a CH3 0 C3HEO[ CH2CH20) - R2 n\maanMJs

sel ec} ed fro elthe d en or a. u
sel ec%%ecffrlg?nhey’t RerY %‘%/ p%‘y Fod&iYor e a 5]%88%? on
pOEGUpRdmin r@peeslerﬁosmanalmegere@ﬁnpﬂtﬁmm to 10; n

represents an integer of from 4 to 100; a and b
represent integers of 1 or nore; atb is equal to

20%600; b/ (a+b) igheqd t &Ho. 0£He. 22: and t he

L TG gmé %rS@rf@se Sk ot RS G , ™
conf, guratlon | tCHss ¢l Jnote&”bhat "t he

configuration of siloxane ynit i ncl\udes a random
configuration" nmeans that tHEOsEHERAERunits

cont ai ni ng pol yoxyet hyl ene as hydrophlllc si de chains

and siloxane units excluding the polyoxyethyl ene side
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random and bl ock configurations may coexist in one
SersicEetl| BromACh B 19t WeRiPIcAnebm &nd BYdekarbon group; m
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a random or Fock configuration may be included in
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2d@yyobep ) nokyded RfuadntOnf.ip@nal 22;akRd D@ igi@tion of
present invention also relates to hydrophilic

S‘dd’l"ﬁ@? | Yidrte I NHEEICENB NGHERS, CHHERBF At and b,

present ed & dehgoganenat 'fiﬁlre”bun@fl(gll):atldrﬁl@rfe§ﬂﬂxane units
25-200 and 2- 20, respectlvel to h%drophlllc
HOINIET | Daraen MRS HOTROTEF'S %ﬁ@r EPHE Ehepp bEBREdUR TS

cd&algeﬁ@@ahyéwdmwelﬁel)a,s hy @S eI $ile 2KaiaBtaddd siloxane
hy droghlllc pol ysi | oxane nacrongnoners, Wwherein a and

WS PESRIHRE T PREY IR EI TSP acha s, M & ffegERT NI
raboh 60 ocrand Brddk, fb&ﬁp&ﬁt h:‘dﬁdic)m adBdb Thdke poeseyitra t berdb may
40011] Fur t her

00 L re, th |nve%t|on 4 rel ates
5Bt Ho@Se oo L Polucing g dFOBRTT 1< 0T yAI1 Bxare

CdTHG [ 0NN I Bayf (Eaﬁresﬁﬂbedlcb’;al for example, only a random or
block configuration may be included in one molecule, or the random
and block configurations may be included at an optional rate.
[0010]

The present invention also relates to hydrophilic poclysiloxane
macromonomers, wherein a and b, presented in the general formula (1),
represent 25-200 and 2-20, respectively; to hydrophilic polysiloxane
macromonomers, wherein n, presented in the general formula (1),
represents 5-20; and to hydrophilic polysiloxane macromoncmers,
wherein a and b, presented in the general formula (1), represent 25-160
and 3-10, respectively, and n represents 5-15,

[0011]

Furthermore, the present inventicon also relates to methods of

producing hydrophilic polysiloxane macromonomers represented by

general formula (1), which is obtained via polysiloxane represented

by general formula (2) as an intermediate:




general formula (1), which is obtained via
pol ysi | oxane represented by general fornmula (2) as an
intermediate: 5 R CH3 CH35CH3 CH3 R, HC Of
C2HAOt C3H6 Si OH1bO }-(Si O--Si - C3H6-t OCZHA~-O CH (2) 2
O CH3 CH3 o Hd CH3 O 2 wherein RL is selected from
ei ther hydrogen or a nethyl group; m represents an
integer of fromO to 10; c and d represent integers of
1 gr nore; c+d iscagualy,to EQ SO%Hsd/(c+d) is eqngl to
0.01- .4y§ﬁ - h§pe3un
HiGcl g’é@"&“%ﬁé’% gig)onfd Ir%oni (;H E)(?SEJJ@I nmo CHz
detd? |, the present |nvent|on also relates to @ nmet hod
in which the step of producing the polysiloxane
internediate represented by general fornula (2) is
witareiined: ot skyertiewy-fopwnengierpolygnegdry @i ennefhydygicpep:; m
ggsee;%wé Shl xR LY GLbE osri,%anﬁ V4 Bo: QOB AREs of
and oxane avin acrylTc groups at
1 Iyt o reti et v naleszuasrtnng%rrﬁOé)crw (@aﬂalgsseqtmidt%@ 8l dpHA2agand
cADEoA LA APEIN B <5HOLYARLLZAL m@hmésnﬂgrr@érr 28kiQfiration.
reacti on wt basi ¢ aqueous sol ution. 13] e
[¥tledent |nvent|on also relates to a nethod of

produgi Agre bBea Ny dEQPBELL G oLV 8% 38 o MRALEBDREME RSt hod
represented by genera formula (1) conprising

iy 68i A stPenPt eaefreofhe RPLYSE &P apkermediate

rég@n@é@ﬁ@éﬁ Qﬁi/ Q¥n&?éle&@l:mrjl%r med ai d 2arWidd el M@tlh.\ﬁlgesﬁenlng
gl ycol allyl ether represented by general fornula

p?%ﬂmerFQiEﬂQQ-eiﬁFXSi&CC$EWQHHZlBﬂloﬂ%ﬁe(SSYC%%C IhkrEng ving
hydrozeh 86d @9i 1M)0M Rl EREEx MK NG00 ecd) &deyd 1BYEHRLBIROBoth
group and n represents an integer of from4 to 100.

tQ#ﬂ%“ﬁ}ﬂr%ﬁﬁnﬁyP%IQQﬁq F%%&ﬁYSGna?ﬁnPYu§E%pp%%9 Eh%aﬁﬁﬂgyg?enlng
pdReieel OdtionabPl @it £001bal baxgieat di s, basit heous
roducti on nmethod may further conprise the step of
gﬁsﬁPHg t he hydrophilic polysiloxane mnacronononer
(0@13n a solvent after the reaction. [0014] Furt her nore,
t he present i nvention al so reI?tes
he present invention also relates to a method of producing
the hydrophilic polysileoxane macromonomers represented by general
formula (1) comprising hydrosilylation reaction of the intermediate
represented by general formula (2) with polyethylene glycol allyl

ether represented by general formula (3):

Hz.r::c:r-r—cr-rz,—oAécr-rz,-c:.ﬂz-o97122 @)
n

wherein Ry 15 selected from either hydrogen or a C,_; hydrocarbon group;
and n represents an integer of from 4 to 100.

The hydrosilylation reaction may uses, as a catalyst therefor,
a platinum-containing catalyst, and the production method may further
comprise the step of washing the hydrophilic polysiloxane
macromonomer with a solvent after the reaction,
[CC14]

Furthermore, the present invention also relates to

2



6 honopol yners of the above-nentioned hydrophilic

pol ysi | oxane rmacronononers, or to copol yners

copol yneri zed the above-nenki oned hydrophilic

pol ysi | oxane macronononmers with one or nore

polynerizable nononers, ophthalmc lens materials
npl oyi ng t hese polyners and ophthalmc | enses and

h?f‘éﬂﬁ’loélé‘f‘ellse%egh%rﬁﬂoﬁﬁlrF’Fd“ttlﬁé% %’trePhﬂaPsc PoEY $idOre NG f

nd RubANENd, 08r [ 0 oo Baeaus 8opo @09 |the above-menticned
ponS|onane macr onononer of the present invention
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is afforded, and oxygen rmeabi | it
RO a5 T RE e THE Ry ABRAPT TS BBFS S S bke
macr onononer utilizing these characterlstlcs i s useful

n o hal mic l.ens material with a high hydrophilic
E%&%%Sr?gqéﬁd&n¥ﬁQﬁ%ooxygen perneability. It is to be

(omatsed t hat opht hal mc Ienses but are not limted in
part I u'a%rs aag %r? }gler abl g;?arl‘ Strgocdrotmgngrﬁer o]:egl‘?e esent
flttefﬁ Fhterior 8 se nen Or purposées su f

lQﬁEHVRSD(hBS go@denﬂmpen;bikaxw axnh théymgnizagheg mixtures
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cornea a contact I'ens e riptron o
anchei gy exyqrgspefr@eL6]itH Gn e i2d s@ maph NVRegdharihegfydgophilic
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rared absorption chart rophilic
apehysitithranec rlems srbavhRy WALh Beeﬁgwerﬁmll@@r PY4Regty and

h_gillt 0)& aﬁ%%bgﬂlti Ooﬂ‘%]ls-rinﬁbg %%gatth' @Vtﬁ:mt'hgi‘mics lenses,

speci escribed below. In the aforementioned
bLgteﬁéﬁarotf éﬁmﬂe&i (1) )pantépprbaoner fAgeudterab v unaeetiosd b9 be

1%\999&%'%@5@0%&@9&&1% DR Be Qfenki €4} 9@5%9)%@5 such as vision
perneability and a high hydrophlllcpﬁbopert in

cFeEr et arresh avhtherary.endd rrad6ip HiIGAURE, £+H;. an

idelerhidv ngnthe, lgpgtdn afeng, Py Si Loxane 18R 0 chain,
b/ (a+b), determ ning the percentage content of

hydrophi li c side chains, and the nunber n of bound
BRQrY Xy &liRYk 6Res fhe Drawings

[CO16]

FIG. 1 is a 'H-NMR chart of a hydrophilic polysiloxane
macromoncmer A.

FIG. 2 is an infrared absorption chart of a hydrophilic

polysiloxane macromonomer A.

Best Mode for Carrying Out the Invention
[0017]

The present invention is specifically described below.

In the aforementioned general formula (1), representing the
raw material of an ophthalmic lens with both of high oxygen
permeability and a high hydrophilic property, inparticular, a contact
lens, a combination of a+b, determining the length of a polysiloxane
main chain, b/(a+b), determining the percentage content of

hydrophilic side chains, and the number n of bound polyoxyethylenes



whi ch are the hydrophilic side chains, is inportant,
wherein atb is equal to 20-500, b/(atb) is equal to
0.01-0.22, and n represents74-100; preferably a+b is
equal to 27-220, b/ (a+b) is equal to 0.01-0.15, and
n represents 5-20; nore preferably, atb is equal to
28- 160, b/(at¥) i S e yal to 0.01-0,10, and n

"Ry ate s Bopgphitig é??r&Pél“%' AR PO Rt s pBEF R 2t 1S

' @gjraphmwom ol (¥sh] 0¥ @gea1Ta6 NONDNDITR, dikletid@sanes 4-100;
bl y. equal to 25-200 2-20, respectively:;
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hydrquzle PrORSrtéﬁ LQQ}S V rl%u§5ne% éLermore and b

esizi ng a ‘hy drodh i C porysl Foxane” "hatronbnofef

pee:itt $<pleosi'e:d: |mydt:d518upnesm11ysimveanta macaoreomacemwlaebiueem
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%qu ?E{/%éﬁ}agggng{yd%gﬁ(lci%;ﬁg ert yﬁlai/lcng hydr osi | ane

[(q8i8dH), and disil oxane havi ng (mat h)acryl i c groups at

coch SETLIMANRS SEIEHe AL M ABARNLE 68178 MSkene

such as furic acid, tr| C aci
masyr ogeheneas] aysclmegrﬂdvitbl% pxepety dpvexEime ayqcenpeidiakie and

1&@%@1@' @o@%:&aﬁﬁi@) Q%e)é'hb& ag;rmlé%:?_ggi& t @ignag’}%§s§§oxane

shown in general formula (2)
1 HPCOR GAEOr <PT €A SPOETSF D Jf%’m@l%\ Q) e below.

{ OCZH5e O £13)y,, Qrgd%p%&p%&zza\efe@ﬁ%m aRaumre of

sel ected from eit her hydrogen of a net hyl rouP
C¥EPF SR8y B LorPRYe £YBEL T PR AT RIch @ sglane (51 Hl,

ad£RA 85 MankNE £H8YS (A th)hc@l1 1DT, ou§§'daﬂ $o€HUAMrniRals is
20-500; d/(c+d) is equal to 0.01-0.22; and the

C%ﬁfafig‘ﬁi-ftalulsbﬁg of" SFEdxzatelunt 1 Ssulcﬁcﬁmsé’éfﬁq%r?&éﬁw

tﬁl@ﬁb%&hﬁﬁ@suﬂﬂ&nﬁl@'&@E@'orfa‘?ﬁmﬂl@y( 2, pR@qs atdd yahtoxane
total nunber of c and may be optional | g controll ed
e

lwr%?y%tﬁgCPﬁ%a%ﬁﬁomﬁhﬁ@Cf&%%Pupwa th terminals as

srthwiet Rydsiek-ox aftemutycld)c si | oxane havi ng hydrosil ane
(Si-H), and disiloxane having (nmeth)acrylic groups at
both termnals. A polysiloxane internedi ate obtai ned
i gt hi's manner haéHanocﬂ ngl gy, Molegeul ar wei ght bgt has

y C/)T\DH,S%*&' @b#&hgh&.o—f%‘i@,—%fo%—%ﬁ C'e,l%—?ééz‘?l ig—om/k

CHs CHy © i

wherein R; is selected from either hydrogen or a methyl group; m
represents an integer of from 0 to 10; c and d represent integers of
1 or more; c+d is equal to 20-500; d/(c+d) is equal te 0.01-0.22; and
the configuration of siloxane units includes a random configuration.
In general formula (2), the ratio and total number of c and
d may be optionally controlied by wvarying the compounding ratio of
cyclic dimethylsiloxane, cyclic siloxane having hydrosilane (Si-H},
and disiloxane having (meth}acrylic groups at both terminals. A
polysiloxane intermediate obtained in this manner has no single

molecular weight but has a molecular weight distribution as in case

(@



of a typical synthetic polyner. [0019] A synthesis
method is described in nore detail. After

ri ng-openi ng pol ymeri zation8of a m xture of cyclic

di met hyl si | oxane, cyclic sil oxane having hydrosil ane
(Si-H), and siloxane having (meth) acrylic groups at
OPOtQ tern naI u3|n% qmgpld catal yst such as

sdﬁfﬁPlc aci’d GoY'dtet hanesul fonic acid or acid
[ediy, preferably trlfluoronethanesulfonlc aci d having

a high g aC| %% and, _a h %h catalytic actlv%tg& the .
reactt on can e stop pe SQdditi on asi’c
ramr@@aslm)bqum;ﬂh@rbaslaonlatquee)@i sollatidgmethylsiloxane,

fe t han b e

P B Rne o bR e NS Pl b Bhal P98y 1no
(1getdy) aLegkianairelry nhlquﬁ;tar@qnﬁésruﬁang en dgighratalyst such
2QCEUILLNG 2 hS 3 FGAELEGH QhUENLzonde SOLY/BRL A LT By,
used in the reaction, or a solvent oes not
pmﬂﬂr@biytmefiumﬁéﬁmmlé@nmwﬂdﬁveng dyrigh ariddty and
2 GAlAl ¥$ta 1MRY - be-1ySedy, RRRCLL AN 18Ql VENLS ddeny f@kition
exanpl e, tetrahydrofuran, dioxan, hexane, cycl ohexane,
OﬁébP%ﬁRS aqgsRMsoRepttane; éﬁ?oﬁ%ﬂﬂérﬁ%uﬁﬁuéh$QﬁW§H@Prﬁﬂ?éerably

h&l gmmap%%&%n HApaethAY €L haNRerd BLEENRL1hENGE LY basic
xyl ene, dletqig et her, d||soprpyl et her, acetone, and
t

P‘i‘né’tfh’g)ﬂ”-‘eettH91I1 Brie OIA&ﬁﬁﬂFg %fé]nln’tlh%l@olav%‘rﬂesreac“o“ from
o@Xrudy ng hetero el enents, such as oxygen and

nitro whi ch suppress the activity of an acid
cat al tEl re&l‘:él%‘? EPEYIED. "REALYFUNMR e A eTSECAut e TRy epETion

ot i EBBvdrANGRa©Tacls LRAC: nplefte kAl 3 ng20pdOG, pdDfrRrization
referabh%tZS 80C. The hi her reacti on_t enperat ure

PY UPEEY iTRTALERT &Pt Port t FE2FESR iSghVept include, for
e::tl;l?tfpa\éQf'@éﬂr}éh@hfﬁ&&anpc@iﬂx&ﬁﬂ&@ezﬁﬁlea Sydleneratd,i aapdatee
nerizati on of, 9 aéneth)acryllc groups
SRRl Bl el (b ot Rt R GBS B
d:(n%,tﬁoﬂyettl’rabut Vtod detpt barl Aelhencly)l eos, MRthyl ether, diisoprpyl
nmet hox ol ), b reviously added into a
R PO RS o Pt n iy FeEohg T efy dpema ey goLvence

exummbcaghptégdmﬂémeatbp@uomasexggeném@ht@mnge¢Lmmlgn@upﬁress
dur| r|n - openi n@rlzatlon 400201 An exanpl e
EY aci tal efe
08 pro u0|ng a pdT Fo&kEHE% nt er medi at e

repre&emtednbymﬁéxﬁtaﬁehag&ﬁtnoﬂﬁﬂr@ﬁﬁgbﬂb-iEﬂ%nﬂgaeeaﬁably
26J1%|udemo§g preferably 25-80°C. The higher reaction temperature
results in acceleration of the reaction, but unfavorably allows
occurrence of a side reaction due to polymerization of, e.qg.,
(meth)acrylic groups.

A polymerization inhibitor, e.g., HQ (hydrogquinone}, BHT
(2,6-di-t-butyl-4-methyiphencl) or MQ {(p-methoxyphenol), may be
previously added into a reaction system to inhibit a side reaction
due te radical polymerization of, e.g., (meth}acrylic groups during
ring-opening polymerization.

[002017

An example of a method of producing a polysiloxane intermediate

represented by the aforementioned general formula (2) includes a

method comprising the step of synthesizing a compound represented by



nmet hod conprising the step of synthesizing a conpound
represented by 9 general fornula (6) as an
i nternmedi ate, as shown in thhe follow ng reaction
formula (b): CH CH3 R, Si-OS-OR CH3 CH3 CH3 CH3
+ HV + HCO-Czii O WC3HS-CF 13 CH l e CIHCHB { ~HaO CH3
L
IIFEH, EF FHE3HALS F‘ns’rrt’jfr(“e%’r%’je@ 8F- ii‘ﬂ—”@ bEbF"r*he~6°H-—%wmg
rdddtio® £4hut3d H)CH3 O (2) wherein Rl is selected from
ei ther hydrogen or a nethyl group; m represents an
integer of fromO to 10; p and q represent integers of
from3 to 10, preferably from3 to 5; ¢ and d
refesent inflgers of rl or more; ge+gmi spequal to
((2§c.5§ ? d/(EhaYe i’ -equ %ﬂ*@t%—?o A3OVET, séﬁaf%%;é’nr%cuz
i ger mO to and the con?|gurat|oﬁ°of
S|onane uni tss i ncl udes a random con®i guration. [0021]
Si f‘oxane havi ng (nmeth)acrylic groups at both
termnals, represented by general fornmula (6) is
connerC|aIIy avail abl e as TSUQ?O&a(nunuﬁactured
Morenti-ve)—and ak &“Bﬁﬁ@yﬁﬁﬁﬁﬁ?ﬁ%ﬁ?@ Wmﬁ@m
met hods, for exanple® [0022] A'first exanple of a
met hod of synt hesi zi ng sil oxane of g@eneral fornula
(6) is exhibited in reaction fornmulas (c) and (d)
descri bed below That is, the exanple includes a
it Qdec%péélSéc@gdC@fJnV'eQQhePli‘lE/dPé{ P! Y1 AdtinQ roup, m
reacti on between sil oxane having S H groups a %
I§RICRERET SnrEpreesemicdr oy OgenelalP ﬁﬁ?‘rﬁjFaPI(@%enénHltegefs of

£ R0 Yoxyabkyh@ierabay ishen & tt@rgn r&abnmdw&a@segeome@egs of
an allyl group represented b general fornula (10) to

1 ganeeEte cdd pél 98I alRy Edlp oql/y<§|+ﬁb>ea$néq=bqﬂoére 0.01-0.22; e

&b PEanMs hhe ROt Bt £FdH Nako MUd;0XNd 30UPSTiguration of

represented by general
siloxane units includes a random configuration.

[0o21]

(b)
o]

Siloxane having {meth)acrylic groups at both terminals,
represented by general formula (6) is commercially available as
TSL9706 (manufactured by Momentive), and also may be synthesized by
following methods, for example.

[0022]

A first example of a method of synthesizing siloxane of general
formula (6) is exhibited in reaction formulas {c) and (d) described
below. That is, the example includes a method comprising carrying
cout hydrosilylation reaction between siloxane having SiH groups at
both terminals represented by general formula (92) and polyoxyalkylene
having a terminal hydroxyl group and an allyl group represented by
general formula (10) to generate a polyoxyalkylene-polysiloxane block
copolymer with both terminal hydroxyl groups represented by general
formula (7) in the reaction formula (c¢); and then reacting the block
copolymer (7) obtained in the above-mentioned reaction with
{meth)acrylic acid represented by general formula (8) or a reactive

derivative thereof to synthesize siloxane having {(meth)acrylic groups



formula (7) in the reaction fornmula (c); and then
reacting the block copolynmer (7) obtained in the
above-nmentioned reaction with (neth) acrylic acid
represented by general formula (8) or a reactive
derivative thereof to synthesize sil oxane having

neth). acrylic groups, 1 at both termnals, .
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wherein R; is selected from either hydrogen or a methyl group; m

represents an integer of from 0 to 10; and e represents an integer



UNUN _=20S U0-U x m=x -E U~-UO0 2 =0-=
U OO0-L) 1- 1 0 2 = wherein RL is selected from
ei ther hydrogen or a nethyllgroup; mrepresents an
integer of fromO to 10; and e represents an integer
11 of fromO to 500. [0023] Another exanple of a
hod_ of t hesi zing sil oxane of general formula
O%Tg“*%oeyhﬁﬁﬁted in reaction fornulas (e) and (f) as
[aleesqri bed below. That is, the other exanple includes
a_method, comrlsing, reagtlng Ralxoxyalkyl.ane.havknd.g-a,
terninéihﬁy r"OX gr oup and "an‘al y? gFoup
foeprlesent edehlyi lgerdrial r dfagtiuh o (A@)a s ¢ hafargf hpaciepkr thed
i d rese d ner f.qr 8 r [
DB e EFhar Bor e D SaEhle BeHh Sy (ke Rod cERRELL M
readténgipedomtd Wkly Legnobpviarde bern(imef Hvdceyyi grouroupl anallyl
( | bPrylic aci
of SR EPLAR SENGRaLal SR (b} It BB Pl acso
rerrEcented o qereral ostrabhed §)not heredhige maniiveheds thereot
& QRGO W Do) d19%308: NAVLAY as'éérm%é’ill%ﬁlg& %&Q}u% and a
termnals represented by genéral fornmula (9) to, ‘
(IE%Fr*Pt)ﬁéﬂJzJ_é? SFP U aRRT HFRNICAY HyneerDradr jrumplgr bll}pbslfatfeéctlon
£HQEN At ya R4 %heﬁ%&@?@% %QthYyo&(%fgje_iﬂ!fztfigﬁﬁ}gﬁétggﬂ oJeN(11)

the follow ng reaction fornula . .
obtained in the above-mentioned reaction with siloxane having SiH

groups at both terminals represented by general formula (9) to
synthesize siloxane having (meth)acrylic groups at both terminals
represented by general formula (6) in the following reaction formula

(f):
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and e represents an integer

wherein R; is selected from either hydrogen or a methyl group;

represents an integer of from 0 to 10;

of from 0 to 500.



2 x x wherein RL is selected fromeither hydrogen or a
nmet hyl group; m represents an integer of fromO to

10; and e represents an integer of fromO to 500. 13
[0024] Next, a hydrophilic polysiloxane macronononer
represented by general fornula (1) may be obtai ned by
an addition of polyethylene glycol allyl ether to the
[§%%r medi at e presented in general fornula

(2) utndxtzi AgyarSghicakl @d vy U ofid yi@idmonoti@actpossented by

which [s a ditiaon reaction to hydrosilane using, a
SR O el mee PEESIAGLRY o PR ST B8 finyetnFrene
ghgicd. allhe layrd:.rmphidriecimxywsﬁimeagmesmdpimlqerreralalfsmula
AREATES. & coupound Nay) 19,3, PRI SGH AL MRLANGynich 55 an
ISt Butd Sn"as welt &R pol ysiToxane 1nt er nedi at
addigrieofreacit@023je Rpdrquillyet hydienea girpoel tiglnl ypetel ireralyst
e cvari ng
s b L R e
ngronuhengr3 rlae eoquoater alyoapolrd thagiforanmode¢d)ar wRRghts

oS8l sehed,d Lam.&i it Aer  ydragen, ole n%%mﬁéd'})égé 0%%{3:@85.

group; n represents an integer o m4 to ,
[@8rtli cul arly preferably 5 to 20, further preferably 5

to 15#0raggl§gaﬂﬁ§e9éqgf%%@?'éﬁﬂ%ﬁdéfﬁﬁ%nagruééd H§£$BH, various

group. In addition, when carrying out a reaction, it
CYIPOUAPS ran et wsatd daBeng &hger CAeUns orePpep Rty PEnkre

f@]!l)é@]ghg %e!n)éka?tﬂ%%uiga@)aa§é QJIQEEPMEH Crn rt:ﬁgi formula (3),
allow ng inhibition of a side reaction due to an

Rufp eticsdes Horgpdtier &vgroggmRr bt tSion PBRrIRAEPEN yEidP: n

rdfreQbh8d Rndi JRRGELBINSFERL 40fo 1682 E@tgﬂﬁlairﬁ.%/-prle@erably 5 to
addi tion, surplus polyethylene glycol all et her can

2ye fuzsEhey PrefeRAsd Yoy B0 Bar i 31t & i 'on PRBESGR LY Ryfrpgen or a
nSYNeptods described below, after the reaction.

H2C=CH- CH2 O CH2CH2O )-R2 (3) n [0026] Transition
Ihefdh t ol arhRt S2FBY Iy Arb St F§Rticon Yeddt BRI ARL MR @
1&g@r,ambUhHeRigenye #QGnY L yEsl 81 LD e ©FSH tHEn DfEbichiometric

platinum . preferably a platinumcontaining cat alglst; ,
ratdPe iﬁ%@ﬁé?%ﬂipylbltlon of a side reaction due to an unreacted SiH
group, €.9¢., inhibition of hydrolysis to obtain a macromonomer of
stable quality. Inaddition, surplus polyethylene glycol allyl ether
can be easily removed by a purification method with a solvent as

described below, after the reaction.

|-|2c=c|-|—cHz—o—(—CHZc:Hzoa—R2 3)
n

[CO026]

Transition metal catalysts for hydrosilylatien reaction
include, e.g., ruthenium, rhodium, iridium, osmium, and platinum;
preferably a platinum-containing catalyst; more preferably
hexachloroplatinic acid, 1,3-divinyltetramethyldisiloxane platinum
complex, platinum carried on activated carbon, and platinum{IV)oxide;
most preferably hexachloroplatinic acid exhibiting a high catalytic

activity.



hexachl oropl atinic acid, 1,

3-divinyltetranethyl di sil oxane platinum conpl ex,

plati numcarried on activated carbon, and

pl ati nun(lV)oxide; nost preferably hexachl oroplatinic

acid exhibiting a high catalytic activity. 14 [0027]

For a reaction solvent, a solvent that does not

(994 bi hydrosilylation reaction and react itself nay

be used. aReafddien sSOlevents ddiekhteshaftoroexampl enhibit

isoproganol, tetrahédro ur an diox%n hexane —
nYAFOPONERTED FRISTAAE, “%Y CPBRbptEre. BH SPof oy Reaction
sdivehkorianetdignesr diadfier debbasesnadi, metthekydidfanen, dioxan,

benzene, toluene, . apd xylene. In _particul af, when
TFERET | TSGRy PERES Ty E8F LT e e HAP T F Phner al
dfalnubee (Bne| RiinhlielveRBahs, HydkOgenetdametdwceod, toluene,

otecting a_hydroxyl group_to._inhibi i de re |.Qn

BLAEEH hyat st U A P e b =g
etpreaf énadinerad fetrudod 0F) dddwhnirha Rbufs aydregrent aimethod of

rtic r. i | sed.. ..e '
PGP 814 8001 Lo PO O PHATEL Gy 0L AELUR o
ancefijegetupsanayaye beed, mdteernedrgedof. HneHBG opaddigabbyt fer
a 1@9%&&&1&3{ tsgséilbﬂ#\/ﬁéa 856 r T8nDl ONQLtLEAGH QBetate

enper res accel eration of the reaction,
ipperghfahaed gabbsefalll-ons occurrence of a side reaction
(fug to polynmerization of, e.g., (neth)acrylic groups.

[0059] A washi ng operation with a solvent may be

per f crasedias tampeuativf ¢ oavitenimbhhodndopf @wl WYC, preferably

2MG0RST hyt At P LAAG OMsed  BKAMORRALL! Lo ¥R | deAKBR L ure
macr onononer of i1nterest can be precipitated and
resaaf st OBl ER RS OPUPT dieoF e icrtd el o@baYO AP 1y I rts

o&Ur¥eRde off 8l LR dRY AGdLE OFb Qb1 gnsBGaRdos A EBRl g .,
The first solvent as used herein refers to a sol vent

(Ret\RPER 1§ FREYRShononer represented by genera
(doorqul a (1) is easily dissolved, and the second

solvent refers to a solvent in which the macronononer

repr SsERFRIADPPGERRYA VEER ruISR1VERY TR BF fASTEAFTet 6° @
pdiigsebverandeiel wot hylene nghysaliyabt ydn ethetidised is

di ssolved. First solvents I nclude. nethanol, ethanol,
hiﬁ%’ﬁﬁhb’tc polysiloxane macromonomer of interest can be precipitated
and separated by dissolution of a crude product in a first solvent,
followed by addition of a second solvent. The first solvent as used
herein refers to a solvent in which a macromonomer represented by
general formula (1) is easily dissclved, and the second scolvent refers
to a solvent in which the macromonomer represented by general formula
(1) is difficult to dissolve and polyethylene glycol allyl ether used
is dissolved.

First solvents include methanol, ethanol, propanol,
isopropanocl, butancl, isobutanol, acetone, tetrahydrofuran, dioxan,
chloroform, dichloromethane, dichloroethane, and ethylene glycol.
Second solvents include, e.g., water.

A macromonomer of interest can be obtained by distilling out

a solvent after purification. 1In this context, an appropriate amount

of polymerization inhibitor, such as HQ (hydroquinone), BHT



I sopropanol, butanol, isobutanol, acetone,
t etrahydr of uran, dioxan, chloroform dichloronethane,

di chl oroet hane, and et hyl enes gl ycol. Second sol vents
include, e.g., water. A macronononer of interest can
be obtained by distilli ng out a solvent after

urific In this cont ext ro annu
B S it B PR oo U R REHagrph&dT) S Be a1so
p(éﬁﬂhﬂ@ﬂﬂldﬂﬂ&e);nEﬂiﬁe15to(ﬁhevent gelation.
[Sb§8113 butyl - 4- net hyl phenol ) or MQ (p-net hoxyphenol),
be also previously added in order to prevent
geI at IromddﬁeoﬂO]tol nhaddictiioni dro mehkopraduche omteehdbicite
?egéseF %é§§ EHE Af?ormul p ZS%£EDYO %&gﬁg%&ghoé% %HkauCLng
tmsuhydphphuk;CppbyﬁﬁﬂloxaMQrmﬂgcpmwnnmgmebykaﬁqugdkmn|06na@f
I n I ni
o B oo MBSl TP bR By groue
st bstferdaphal Irobps IaG\AbQi:fbyemﬁtrraéaucﬁqlénwe®ﬁoyalntr0ductlon
of)q 35'55?%@&%818" ) psy&g}h%g ﬁ (r{%tl'xf) %c?},‘;l Y:I bQOL% ou@owever,
|s nmet ho as di

However, since . he . I cult purlflcatlon
s Hoedeetart dnded f6i apd, Puniffé cpt anlad redreaticaded ateps,

tt‘ié“%r'o%@{l%d}né{ﬁoc{ %%eé%tﬁgemec&%@@f?épres%&& By gdneral
as disclosed herein, is industrially useful and

foxmetlar &b e 23| QOSBZJHOSAﬂs%eretlﬁe bt es€netFRidnt PoRfUuls apd

pfischose. a pol ymer of hydrophilic polysiloxane
nacronnnoner al one, presented in the general fornula

[R%)L] or a copol yner obtai ned by copol ynerizing said

hydr ophid, i endQresbhOXaRentBed ARDBONBIs MeEH HRR10he MJEE
polynerlzable nononers, and an ophthalmc |ens

hyfert &S pﬁﬂﬁlﬁaﬁﬁ%m?%ﬁ%‘%o‘f‘%r W PITTE PSR Ape general

£d @At (DN b aARRIJcadhte dutal ke BN cbPd IaRe ik aig Isens
and a_corneal |ens, and furtherﬁgreferably, cont act

hyreRBA1 1] BRRLS TACEBRORITETICPRBEE VbR GRECTITT® RRWNGE: 2able

mélRFelrk pada BRIPWEh AV c DB ARRE r NEY. b@pht&ﬁdmicf lélﬁsdsSto which
merizable in the Present i nvent i

C
“beagf? tar "B PRI et 148 ﬂi’sé"f‘*’cﬁaoc‘f‘ﬁ%\{ liegs and
a hecadse 1dne, hydrropbhét GragepsmryS toprante léhesurface
[ﬂ%%rophlllc properties of hydrophilic polysiloxane
f onononer copol yners and vary water content of the
copolymepol meatiphBbe aonengo lwiner haalidee dapnaersbelow. Any

monomer may be used if it is copolymerizable in the present invention,
in particular, hydrophilic monomers are useful. That is because the
hydrophilic monomers improve the surface hydrophilic properties cof
hydrophilic polysiloxane macromonomer copelymers and vary water
content of the copolymer. Examples of copolymerizable monomers
include a hydroxyl group-containing monomer such as Z-hydroxyethyl
methacrylate, 2-hydroxypropyl methacrylate, 2-hydroxybutyl acrylate,
4-hydroxybutyl acrylate or glycerol methacrylate; a hydroxyl
group-containing monomer having a fluorine-containing substituent
such as 3-(1,1,2,2-tetrafluorcoethoxy) -2-hydroxypropyl
methacrylate; a carboxylic acid group-containing monomer such as
methacrylic acid, acrylic acid, itaconic acid, fumaric acid or maleic

acid; an alkyl-substituted aminc group-containing monomer such as



i ncl ude a hydroxyl group-containing nononer such as

2- hydroxyet hyl nethacryl ate, 2-hydroxypropyl

net hacryl ate, 2-hydroxybutylse acrylate, 4-hydroxybutyl
acryl ate or glycerol nethacrylate; a hydroxyl

gr oup- cont ai ni ng nononer having a fluorine-containing
substituent such

d%“e("’fyiar?“?ett&’ t af“FE%?%Fé’tlﬁB%?)t déeﬁi}%ﬂ}ad%?ﬁ%w methacrylate;
aﬁnﬁaaaerq%dﬁpecoﬁtamﬁih@xmandmeacsﬁbngh@up,Mxmimatﬁwnayrylamlde,

ch_as netha C acrvlic a
P SR DA S o T i e e £ Vg BB foryLanice,
d eddelons Udrstyil bint éx). ﬁﬁvﬁ@dgm@upehnmma|nrng nmononmer such
nethaclxﬁﬁte or

as 1 t eth I
Na\flentygyiﬂarﬁ 18 tj%tﬁe aml fsha%/ryragt%xya cne d’;roup containing
m@raoEp- sorit alsnmﬁgldmnpmaret"&u@hn@s;lycol moncmethacrylate or
di et hyl acryl am de,
p{iﬁéghgfacr %%ﬁeQ%ggéﬂ§f§%2blsacrylan1de di acet one
(@c¥3y| am de, N-vinyl pyrrolidone or

N-vi gl dykagelamde, . oﬁ@r?’%ah kil B€ne —containing
? uc ﬁ']

gr oup-con ning nononer s as net hoxy pol yethyl ene
meplopes| sumnemerdrydiyl atid stuonyellypt spkener geyeatrylic acid

£ R3] AsRer ¥ 0033],a 63 &xagp! rqffl%ﬂf‘efth%a&’é&late,

nmononers is a fluorine- cont ai ni ng nmonomerf such
t%\fcna;fllll@rmha’lf41<Emfrleéiakyﬂetégfévomrﬁerhaﬁ@rryﬂ%efam d

pédﬂégﬁ_géiéﬁgo ?..Sit&frylbggl l—f@xgglu&og)utyi rel':frjyl]’_QEQet hyl
Fetrafluoroethyl acryl ate,

h%@f{&PFWPmla%ﬁW%@@d mejgiacar L aietoFPepgronding to

tﬁggéybékﬁaaé&%xa&ﬂie%rﬁbytﬁé s8CEM A Bepending on needed
hexafluor0|so ropx acryl ate and net hacryl at es
P

CRRAL AR b ity A8 ’f:IfFéTS%r%’@rrWatW%er\ﬁHPEﬁ’%ﬁ?d pesistance to

dSRlseet 4. dependi ng on needed conpatibility,
hﬁdrophlllc property, water content and resistance to

dsition. [0039] Furthernore, nmononers contai ning
si | gxm&hsm@';smoﬁcme&(st EbiBliy hgi $ oxkksd | silapr apy!
met hacr
t%sdﬁf:we’w—‘/{lglf‘?‘y( S EtEEYY | BXYECRY T banoy| oxy) et hox
a%‘]&ry@pdﬁl-}ilqz ydﬁerfe;taayyﬁdgy@%apfaa@aﬁbyms@netﬁ@m @Jrebflg}po

lgf tHD nomer descri I n es % f% din
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siloxane-containing macromoncmer (Al, AZ) in International
Publication W02004/063725, and a siloxane-containing macromonomer
described in Example 1 in Japanese Patent Publication No. 2001-311917
may be selected to improve oxygen permeability.
[0035]

An alkyl acrylate ester monomer, an alkyl methacrylate ester
monomer, or the like may be also used as needed, examples of which
include methyl acrylate, ethyl acrylate, n-propyl acrylate, n-butyl
acrylate, cyclopentyl acrylate, n-stearyl acrylate, and

methacrylates corresponding to these acrylates.
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another monomer are preferably 10-90%, 10-80% and 0-80%, respectively,
more preferably 30-80%, 10-60% and 0-30%, respectively, most
preferably, 30-70%, 20-50% and 5-20%, respectively, to afford
effective properties for an ophthalmic lens materiai.

[C038]

Furthermore, varicus additives may be added before and after
polymerization as necessary. Examples of additives include various
coloring agents, a UV absorbent, an antioxidizing agent, a surfactant,
and a compatibilizer. A hydrophilic polymer such as polyvinyl
pyrrolidone accerding to the aforementioned Japanese PCT National
Publication No. 2003-528183 may be also added to improve wettability.
[0039]

Copolymerization methods which can be used include, e.g.,

radical polymerization, cationic pelymerization, anionic
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Examples
[0041]
Example 1

Dissoclution of 9.7 g of

1l,3-pbis(3-methacryloxypropyl)-1,1,3,3-tetramethyldisiloxane
(TSL9706, Momentive), 139 g of octamethylcyclotetrasiloxane (LS8620,
Shin-Etsu Chemical), and 7.5 g of
1,3,5,7-tetramethylcyclotetrasiloxane (LS8600, Shin-Etsu Chemical)
in 170 g of chlorcform was performed, trifluoromethanesulfonic acid
(Wako Pure Chemical Industries) was further added, and this mixture
was stirred at 35°C., After 24 hours, 170 g of a 0.5% agueous sodium

hydrogen carbonate solution was added to stop the reaction. After



or plasma polynerization, to reformit, as needed.
Exanples [0041] Exanple 1 Dissolution of 9.7 g of
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macromeonomer represented by general formula (1), wherein R, represents
a methyl group, is presented.

A 'H-NMR chart of the synthesized hydrophilic polysiloxane
macromonomer A is shown in Fig. 1; and its infrared absorption chart
is shown in Fig. 2.

The results of analysis of 'H-NMR of the hydrophilic

polysiloxane macromcnomer A exhibit a=about 90, b=about 5, n=about

7, m=0, and R; representing CH: in general formula (1}.
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CgHGO{CHQCHgo)—Rz
n

(12)



configuration. In general formula (12), a hydrophilic
pol ysi | oxane rmacronononer represented by genera
formula (1), wherein Rl repfesents a methyl group, is
presented. A 1H NMR chart of the synthesized
hydrophilic pol ysi | oxane macronmononer A is shown in
E} 1; and its infrared absorption chart is shown in
[ gﬂ 2. The results of analysis of 'H NVR of the
Exynefriephi | i c ponS|onane nacronononer A exhi bit
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5pd‘?@PPbﬁané‘—ﬁatﬁf@nﬁnéﬁéFe%FGﬂngnlﬁéjrré'g?n Thgepesyl ffermula
(pf. anal ysis of 'H NMR exhi bit a=about 90, b=about 5,

n=about 7, nm=0, and R2 representing hydrogen in

[f4fdral formula (1). [0044] Exanple 4 Synthesis was
p£afJieed out by the sanme nethod as in Exanple 2,

except that nmethoxy pol yet ene glycol allyl ether

used FtERaHD @S %ﬁr(rEJﬁF‘dth%AG@Gﬁa“\ﬁa’ée*é}?ﬁsﬁ it Fepmple 2,
e¥ddpht @@a@meaﬁh&l;v N%%lfé@@@éxoe RayEHO a18y MRk@eH | AW gkaample

of about 1500 Cbrporatlon After termnation
2t FELPRACTPORT) 186 YT iRtt Ve daetf POl hERReHN Paﬁlng
a hbOédl.aranRd ghtibtabit t @ i 0o Ve GatLbed OMttaM ddIma@Ration

oyltthgarfelalctcfgn,P(J?gg% éﬁg\r\é?gg %r(a:t%s added to the reaction liquid, and
ultrafiltration was carried out with an ultrafilter P0200 (Advantec).
After purification, the solvent was distilled out to obtain 5 g of
a hydrophilic polysiloxane macromonomer C.

The results of analysis of 'H-NMR exhibit a=about 90, b=about
5, n=about 35, m=0, and R; representing CH; in general formula (1).
[C045]
Example 5

Synthesis was carried out by the same method as in Example 1,
except that the amount of LSB8600 was changed to 15 g, to obtain 110
g of an intermediate B. Furthermore, 15 g of the intermediate B and
20 g of Uniox PKA5007 were dissolved in 30 g of isopropancl, and
synthesis and washing were performed as in Example 2 to obtain 10 g
of a hydrophilic polysiloxane macromonomer D cf interest.

The results of analysis of 'H-NMR exhibit a=about 85, b=about
10, n=about 7, m=0, and R; representing CH; in general formula (1}.
[00486]
Example 6

Synthesis was carried out by the same method as in Example 1,



After purification, the solvent was distilled out to
obtain 5 g of a hydrophilic polysil oxane macronononer

C. The results of analysis 2f 'H NVR exhi bit a=about

90, b=about 5, n=about 35, m=0, and R2 representing

CH3 in general fornula (1). [0045] Exanple 5
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(1).
[0048]
Example 8

Dissolution of 100 g of
o, ®~bis[3~(2-hydroxyethoxy}propyl]lpolydimethylsiloxane having a
molecular weight of about 1000 (FM4411, Chissc Corporation), 32 g of
methacryloyl chloride {(Wako Pure Chemical Industries), and 40 g of
triethylamine in 500 g of chloroform, and this solution was stirred
overnight. Addition of 100 g of methanol to the reaction liquid was
performed and this mixture was stirred for 2 hours, followed by
distilling out the reaction solvent under reduced pressure to obtain
135 g of a residue. The residue was washed with 100 g of methanol
and 30 g of water five times, followed by distilling out a cleaning

liguid under reduced pressure to obtain 103 g of an intermediate D.



ultrafiltration was carried out with an ultrafilter

PO0200 (Advantec). After purification, the solvent was
distilled out to obtain 3 gaof a hydrophilic

pol ysi | oxane macronononmer F. The results of analysis
of 1H NMR exhi bit a=about 85, b=about 10, n=about 15,

Q,, and R2 representing hydrogen in general fornula
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Washing were carried out by the sane hod as
[(éfdpl e 1, except that TSL9706 used in Exanple 1 was

cohshiiod @dampid B 50 g of the internediate D, to
obtain 125 g of an internediate E. Furthernore, 15 g
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Comparative Example 2

Synthesis was carried out by the same method as in Example 1,
except that the amount of LSB8600 was changed to 38 g, to obtain 125
g of an intermediate F. Furthermore, synthesis and washing were
carried out by the same method as in Example 2, except that the
intermediate A and Uniox PKAS5007 in Example 2 were substituted with
15 g of the intermediate F and 13 g of allyloxzy ethancl {Wako Pure
Chemical Industries), respectively, to cobtain 12 g of a hydrophilic
polysiloxane macromonomer I of interest.

The results of analysis of 'H-NMR exhibit a=about 75, b=about
25, n=about 1, m=0, and R; representing hydrogen in general formula
(1).
[0052]
Comparative Example 3

Synthesis was carried out by the same method as in Example 1,

except that the amcunt of LSB600 was changed to 1.5 g, to cbtain 98



were changed to 49 g, 95 g and 0 g, respectively, to
obtain 105 g of a hydrophilic polysil oxane

macr onononer H of interest.23he results of analysis of
1H NMR exhi bit a=about 15, b= 0, n= 0, and n=0 in
gener al fornula (1). [0051] Cbnparative Exanple 2
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1 h%dée&%.” 35N genengl o Plgentdly chO%Z%eneQ%'ifp%ﬁrhh&eu:

Exanpl e 3 Synthesi s was carried out by the sane net hod
[#53]n Exanple 1, except that the anount of LS8600 was
eehdigedhto 1.5 g, to obtain 98 23 g of an

intermediate G Furthernore, synthesis and washi ng
wer e T}t?aPVﬂ?é?P*G&ﬂcb@/OJmﬁélgéﬁ‘ﬁ? FRERIPIAEeT i BYaRpFe Z8d 1in

EE%GERL, tﬁl%&hpi%@@ﬂpﬁé&ﬁ&@%&ﬂb@&ng;uksﬁldwnteh 1%5b<9rnyl
of 'internediate G and nmet hoxy pol eth ene %
nefinagr v et Yfer YA Ek PRABBOTIS 2’)“9% 1°n mltlator

344kzsst;kirhatemw@tibyzaléh&lyq&)hyg@r%e%%aemrs@yk@@ afld stirred
nol ecul ar wei ght of about 1500 (NOF_ Corporation), to

ot *é?whfor@tl&r °f 4fyidPophiqilc p%1 Ysi Tohtafibred Liquid was put
1r{TaGrfoQHDE&W£E:oﬂt&ft LetE£r @sde of BRakESHH SS(TQE [ﬁ@@bly$lyﬁtl6)étlc
H- NVMR exhi bit a=about 110, b=about , nh=about
Cr}ﬁ%caéﬁc‘i}d@t’%ye%‘? askiit - n‘ij’“@’—f@ss’r‘i‘ﬁ ‘@Wéﬁ&? VREY hﬁllﬁo??ﬂ) resin,
arldR3] r Fxaapé @ wibh f[herehzytduepmubmml@elpy)stbmwaieatmn device
rra?nré]?}rmnorrer A synt heSI

o119t AeBE G er HEWPRG| BYTT BPFffevas inmersed

ot ®heRNYin ethyl alcohol and then immersed in water all day long.
This iens was transferred into a physiological saline soclution (ISO
18369-3:2006) and then sterilized in an auteclave to provide a contact
lens A. The contact lens A was transparent and flexible, and also
had good water wettability.

On assessing properties, a water content was 37%, a contact
angle was 41°, an oxygen permeability coefficient (Dk) was 130, and
tensile strength was 1.5 MPa.

[0054]

It is to be noted that each- property was determined by the

following method:
(1) Optical transparency

By visual observation.

Good: no cloudiness, good transparency
Average: cloudiness, semitransparency

Poor: cleuded, no transparency



nmet hacryl ate, triallyl isocyanurate, and a
pol yneri zation initiator 2, 4,
6-trinet hyl benzoyl di phenyl phoosphi ne oxi de were m xed
and stirred at a weight ratio of 66:18:10:6:0.1:0. 1.
This m xed liquid was put in a nold for a contact
ens, nmade of Soarlite S (The N ppon Synthetic
(%Z)hgﬁltE%l'?l%lﬁéfust ry Co., Ltd.) conprising ethylene vinyl
al cohpdctaesi my wﬁﬂda\lpﬂ@shﬁlcaﬁicaﬂ_eﬂal\mhé oalitt@vives @esessed
| i ght hot oi rradi_ati on devige, for .
DOBRAPAL PHEROTE e ARy eT RS bbiy REF= Ta o b eddne
smtﬁﬁﬂhgﬁ'ttr Em mhhylorahamc_ha(ﬁ wafipetrhendicurer sedai Reg\etren the
all g %/ qn g 11Jh slbgps was transferred into a
pp}ﬁ“’ Sid¥ ogi caf sl i*le”sol'titi on (1 SO 18369- 3: 2006) and
Gddrena staeet |fiizedvasnhal aotreckathant loa ot ofitthe Bercostaice for
#%%%OASThe contact lens A was transparent and
I°Ex BT and al so had good water wettability. On
Agms@ssi hgopboperdndes, a water content was 37% a

tact |l e was 41, an oxygen perneability
P%O%fo?c?een?g( Dk) was 130, and tensile strength was

(). ¥akPa.cqn@esd] It is to be noted that each- property
was dﬁ; eim ned. b atcgc? n !1 oq.% g@;%ogllr(el;o%lo%aét 37°C
i o%? Y/at T on

transpar ency By Vi sua e
foil adiavess,angodient takeparenend witarage the| sudpaesss wiped

%P;ﬂ)\)(it Iaﬁp eEQX%PQ}Q% ].Ieﬁg %%egﬁerp%r%&@%BQE %%Yluladét 60°C

t"abi tta Ity wt si ol ogi cal
ugs &oj ﬁ@l%@mlﬁt‘ﬂ@rﬂ%sm&% $bs s‘éﬁdlerbyo‘%%l‘}aWa% ﬁéﬁvrmr}e@nby Ahe

fdiq%%lhmu%%%ﬁ NsAnRhy il 9ol &alinSahl NRigaol 4t gl {oKs.
24 hours or |onger was perpendicularly raised fromthe

s Fetegitcal (saighkevatiaiiren) Wedeht BXiRat 8P FiATWas 100
(heldnesetmangi1£han half of the lens surface for ~5
seconds. Average: 1 to 5 seconds. Poor: <1 second.
(3) \RAtGORCRGhASELe THASUEHRT \ARPapR e PrPRMester 500 (Kyowa
Thlshel agiicabe saldsnes&Oltdt hefs e 376ontact angle between a

material surface and a water droplet at 25°C.
(5) Oxygen permeability

An oxygen permeability was measured according to a method
described in "A single-lens polarographic measurement of oxygen
permeability (Dk) for hypertransmissible soft contact lenses”
{(Biomaterials, 28(2007), 4331-4342). The oxygen permeability was
measured in (ml-cm/cm’-sec mmHg)x107t,
(6) Tensile strength

Tensile strength was measured in a physiological saline
solution of 25°C using a tensile testing machine AGS-50B {Shimadzu
Corporation). The central area {width of 3 mm) of the lens was cut
out to measure its strength in breaking. The strength was measured
in MPa.
[0055]
Examples 11-14

The hydrophilic peolysiloxane macromconomer A was substituted

with hydrophilic polysiloxane macromonomers B to E, and contact lenses



for 72 hours, and then taken out, and water on the
surface was wi ped off to weigh the lens. The | ens was
then dried under vacuum at BHOC up to constant wei ght,
and the water content was determned by the follow ng
equation using a variation in the weight of t he Iens

Wat er content = (wei ght variatio [ wei
© b8y PGP % FTBG O Y i 26ES e Gt Sl O assess
theiasph 1gadprapat tis sDr aplbsdsers shéf: &y oma aﬂmm:mfnaneTable
1Science) was used to neasure a contact angle between a
aterial surface and a water droplet at 25C (5)
[@Mygen permeability An oxygen perneability was
Exam §$ according to a nmethod described in "A
ﬁb ens pol arographi ¢ nmeasurenent of oxygen
pernﬁ@ﬁnIhyﬁyomﬂﬁdﬁcfleysﬁpexanaawsnt@mﬁdmmers@f&ynabﬂstﬂﬁﬁ in

=hGASES (B! 61 Lals, . AAA007) o 4330: 43420 T,

oXygen~ per ne measur’e
hfdﬂazwbchﬂ@eenhﬁg%ﬁh®e1 (6) Tensil e strength Tensil e

gth red. | I.ologic al i ne
OLscﬁt ?IOH of 2 uﬁtﬁcr ?§¥ H¥fcﬁrbag f%x gﬁb?ﬁy]prOPYl}po
1yEge50 Bl {iSivkanelz usobmrp’dJr netreerylate éémlrladl hFEwanurate,

¥MG1E91&gtﬁ§1BEJZéU1dE ﬁeﬁfyﬁﬁoﬁﬁﬁiﬁ%ubx1&gn a%@ &Eﬁ%%%ﬁe

|ts strength in breaking. The strength was neasured
skfagpacifa@ssedivmx azdd es a additiye Wl ophed pgd stirred at

a R VAL | 2xa8e, FBQr QFDRANRE 1 4 y&S 1SHPs1d Ut @L@kls%i;&d liquid
hydrophilic polysiloxane nmacronononers B to E, and

wEDREACK" RadEsiPHa BrtgeE idse rmd@daéé&aﬁylwé S¥ifeNippon

sYRIROM: ahdmd cEX ARG 1P dQ, aBSESS ahfGlds RBYShiGREd with
roperties. The assessnent results are shown in Table

uhtravaehe] Ligkanpl @ PPStTHE Ay aF bPhidrr Ec Py st PEREFE optain

a MRGE OBPNANBE] heSY NG S| ZLGME R walsX 8 @ ed, overnight in ethyl
N- net hyl - N-vi nyl acet am de, N-vinyl pyrrolidone,

*ﬁﬂypaxﬁQﬂﬂ%FPnn%ﬂ%%§§ﬁ9|%ﬁ(yater all day long. This lens was
tearfigby eV h8o [a2pH il bhacy boxyet byl kavhanmyl txyeeethmoe)

aég Egéﬂpgkéggaized in an autoclave to provide a contact lens F. The
contact lens F was transparent and flexible, and also had good water
wettability.

On assessing properties, a water content was 44%, a contact
angle was 44°, an oxygen permeability coefficient (Dk) was 115, and
tensile strength was 3.0 MPa.

{0057]
Examples 16-17

The hydrophilic polysiloxane macromonomer A in Example 15 was
substituted with the hydrophilic polysiloxane macromonomers F to G,
and contact lenses G to H were produced by the same method as in Example
17, and their properties were assessed. The assessment results are
shown in Table 1.

[0058]
Example 18
The hydrophilic polysiloxane macromonomer A synthesized in

Example 2, N-methyl-N-vinylacetamide, methyl methacrylate,



| ydi net hyl si | oxane, isobornyl nethacrylate, triallyl
i socyanurate, 2,4,6-trinethyl benzoyl di phenyl phosphi ne
oxi de, and dioctyl sul fosucZétnate sodiumsalt as an
additive were m xed and stirred at a weight ratio of
44:10:30:10:10:6:0.2:0.1:0.5. This mxed liquid was
ut_.in a Id for. a contact |l ens, made of Soarlite S
t J‘Iantéjyﬁf%tf)%gﬁﬂyc n%’ﬁ‘}sett?‘éc F¢al Industry Co., Ltd.),
2 amdirwasg- ¢ racagil ak gt hakkybenatdpheayiagl et [ight in a
photoirradjagtion device for. 1 hour to.obtain a
° %nta‘lzg E %Fﬂ ’go Ff/?f%t??y\iﬁlﬁlfesmﬁl& Itf/ﬁ{\;ersqwag I mrer sed
doveethyil ghtodamn-et hyleneab:ciatrobladid cohelyniennePsayd 2i nGalatsel as
allyda QR 1S lens Seqtlansterr i_n
aphydggo%{%%ﬁ%gle ;égg ?dngggo ég@?gﬁ ??§Ow§é%%g-r§:t%0% and
3 e 18t @rd 10.. 2e6. 3 12 5an Dmwboptesss ohoapt ovidegea porndeactt this
- C r a -
o T s SR 0% o M0 FRUERPL R PPy e i
1 basigls sfnlg oped for pieisingatiwarexed d Ateid igesnalgofoy a contact
1&9.4]} ﬂ&&e, o%%l%g%ﬁyfe%e.a%ﬂxg%ﬁe,rgl?@moh.l:itvyas prlaced in a
coefficient (DKk) was 115, and tensile strength was

camperEeT EBOBEL Ve BxEpied niBragRnTARHidHbptt WRe performed,
Palysh! AL HBCHATRONIT iy e

fsubst Etél}{(e vjﬁm?ﬁgt e hy éf)éﬁi |n§{%ggfs?%gk\z§§ subsequently
forn€P orimnbRees FO°C0 tG obtand T omtbictulhemsdsne ¢ oThi swepbymer

wid QHHE L DY vERS SRMEn MRHYOh ASnbD SRARRLL imhlrs@dn water
their properties were assessed. The assessnent results

24 82Y dRBfN iTRiTASRE B FOUBERrr ek aRpP & RIBYSHigdogical saline
sdai 0RN| 19cC 1 994 9Si: b XN A n HBHMBRONEI A4 SN tResiZRd a8 to
Exanpl e 2, N-nethyl-Nvinylacetam de, nethyl
PSS CT yIREaCt 26205t L1 etTh§| SEagEytts di Het Haarypatet and
£ Reipdle PXatrch a @66 W aeX Y6 sy benzaasnong, .
2,2' -azobi sé 2, 4-di net hyl val eronitriles), and
di metty PSPE L BFPRATENES 0xA HBLHT SR TEBIIAFnEPE, a contact

afdBELAL, 4Gl B5tokyasn RAmaddidi 8e NI A AL XBSk)aREs 110, and
sti.rred at t ratio of 35:47:17:0.2:0.9:0.5: 25.
n

te[%&&ﬁp?%rse&ggﬂwgl d “nPt¥'Ggen purge of this nixed |iquid

[ve=oe repeated twice to fully renmove oxygen fromthe
Corxrt]lp)é%gtive Examples 4-6

The hydrophilic polysiloxane macromonomer A in Example 10 was
substituted with the hydrophilic polysiloxane macromonomers H to J,
and contact lenses J to L were produced by the same method as in Example

10 to assess their physical properties. The assessment results are

shown in Table 1.
[0060]
Table 1




liquid, followed by putting the mxed liquid in a nold
for a contact |ens, nmade of pol ypropyl ene.
Furthernore, the nold was ptlaced in a chanber for

excl usi ve use, and nitrogen substitution was
performed, followed by heating the nold for 30
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80C, to obtain a lenticular polyner. This polymer was
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OgovwWu~-docr3oS [ ~v """ ~-E$ US4 C5
cry gho :EI ai Q UNU ""IITT_ Nf~Opp 1 Wmm
$V x$ .~y f7 MN.~ 28000 Si) bLvlJ-U U-~g .Q
ac3macE-i6 ~F 1= Exanple 19 28 D ssolution of

74.97 g of

1,3-bis thacry [)-1,1, 3, 3-tetranet hyl di sil
oxane[!J Sgsfénglﬂ)%o I\/brrent |gv§§g 1617.17 g of
1DI{barsEBhgétm)aclrplce{ypaspybx-ane 3(3_5‘5&626)1pet$haildiEtB:txane

al and 87
P AT By E 002t Fab FoREne CREBBULY dRF L mRd o en

(wﬂocaisl)ln—ﬁmall%‘énﬁaag) ofanghBorasf gr of was per f or med,
10..06_ et g LW RuLe.
LS00 B e L OUELIRNESUL Q0L BE! (10D, R con
imh3ddr €3 iaofsthigmdogn vw:peAeretredwl%(ﬂﬁrs 0f1347.64 ¢
eDis1Bolondbaguecta, sadlum Nydrogsn Carbanahersaldition vas

and stirre roomtenperature or ours
feghetroppideke aneiatitusonlxtukfatvears settdeddats@pYr.atifoer thbours,

1 MPPRY L ayer yes, gsawfsdsom 18- SEACLL Akl (44 was

washed wi th 1347 of pure watéer seven tines, followed
agfed fdidsff'@qurleﬁg?toltﬁomtWpﬁéa%lfﬁeofpl’sélhﬂéﬁ% tQsdeP thedeastion-

Aﬂkﬁ&ﬁ%&@e&@eﬁ&%éﬁlgn,%ﬁg%p§e919§efhi§¥éﬁg#%d Egdkhgreactlon
resi due, dg of acetone was added to unifornmalize
q

Ligiig ‘I’ﬁ%(i*’ﬁ?‘ée heh 1663 GObPUTEL FRiFS| STHEs Betred £l lowed by

afd it UE 8y bt WHIOF QIR ¥n Soh bed O ufiadd Xbli&a bpbdMBG PYbrain
centrifu tgatl on (7000 rE%v‘i 10C, 10 m nutes) of the

1803 Puf e PoFF%WéG -byTr ERBVISTEERe 320pBest BEgEPNE TP gadded
tORBE B AR i VAT hA ERBALEEL SEMEN sbB LSt MRRHakdIewsolMesd to the

was distilled out under reduced pressure to obtain

m:ljﬁtolseﬁcgvbgowsly stir this mixture, followed by centrifugation
(7000 rpm, 10°C, 10 minutes)} of the mixture, followed by removing the
upper layer. This operation was repeated seven times, and the solvent
was distilled out under reduced pressure to obtain 1105.7 g of an
intermediate H.
{0061]
Example 20

Dissolution of 45.05 g of the intermediate H and 30.05 g of
polyethylene glycol allyl ether having a molecular weight of about
400 (Uniox PKA5(002, NOF Corporation} in 90.45 g of isopropanol was
performed, 0.46 g of a 10% potassium acetate/ethancol solution, 0.91
g of a 1% isopropanol solution of chloroplatinic acid and 5.9 mg of
2,6-di-t-butyl-4-methyl phenol (BHT) were further added to this
mixture, and this mixture was heated to reflux for 1 hour in an oil
bath at 93°C. The reaction solvent was distilled out under reduced
pressure, and 60 g of acetone and 30 g of pure water were added to
the residue to vigorously stir this mixture, followed by
centrifugation (7000 rpm, 10°C, 10 minutes) of the mixture, followed
by removing the upper layer. This operation was repeated ten times,
and 3.3 mg of BHT, 2.0 mg of p-methoxyphenol (M) and 60 g of isopropancl

were added to this mixture, and vacuum concentration of this mixture




internmediate H [0061] Exanple 20 D ssol ution of
45.05 g of the internediate H and 30.05 g of

pol yet hyl ene glycol allyl ether having a nol ecul ar

wei ght of about 400 (Uni ox PKA5002, NOF Cor poration)
in 90.45 g of isopropanol was perforned, O. 46 g of a

O% of assi um cetate/eth ol ution
“do B Sl P RRaRt oRton el iR ePan e Har %% @ g
miwtuate, ‘Qé;cﬁl-udtl ccbndamtcyhtxbmetfhghlsphemioire( BeH )cameied out, and
,furthe de ogthis xture d this_mxture was

éjniged]E t]%[qr el?(il tl[J}x 'Ot f werenadéc%go]c h:hfﬁatnhl 93 Sotain
5The peattd duwydsobhvidnc pebydilskathd edcootonameer K refdioedrest.
press 6 e R-Talo) f ter

wer e %Hdﬁdé%gtﬁgs Q%QDQ{ %u%aptqg N@’?g%"fhgﬁglt% gfgﬁ@tlﬁ?’s% about
7mncepet T.omFewexhdh 2 mu:fs‘ﬁénrga:gi ol (Z0Dearpm fAOCLal103) -
(hddytes) of the mxture, followed by removing the

upper layer. This operation was repeated ten tines,
Exdpl8. 8l ng of BHT, 2. 0 ng of p-net hoxyphenol (M) and

60 9 §fntheQPs %Qwrrl&‘@%ﬁta&ﬂ@ﬁe 5Qmd Re$ndd %6 l*hrrmezxﬂﬂzqe 20,
vacuum concentration of this mxture 29 was carried

SHRPE Firt edipilyleng gltoli sbprlopaner (MadoadiEed s, NOF

cdfiotat POt UsBd MAGHHAD LONGENLE afucaR i Bf tdiv$ Lt bR
was carried out, and 2.2 ng of BHT and 0.8 of

.8 ng o
PoeS PutrRRed 9Lt hied L xattiee Hayigst aimelesslas vgight gf about

46y dizapbk | Hx@ 5Pt Y SdrOXeAe: fREEQNDRONBEL 4 Ob 6l 81 @f st a
The results _of analysis of 1H NMR exhibit a=about 124,

hyfiropgitic Polpshifsgre magrogongiff R2Of et é<&ating CH3 in
genergle f@idﬂi'saoi( Shalydi@062]u-muanginen2d aSYpéese 5, Vasbout
carried out by the sane method as in Exangl e 20,

TeREepint ﬁaf“‘Bola{/’Qﬁ%yﬁ ERESHYTE Ch A FRROR ?ri‘luﬁ?ﬂ%la
[RKAS002, NOF Corporation) used in Exanple 20 was
ESUbit [ %%t ed with nethoxy polyethylene glycol allyl

ving a nol ecul ar wei ght of about 400 (Uniox
PKAS 0fyht hBleFs Gas p:ﬁ[raléd)ﬁ)lt HyOot o & ahen m56hc8c8ag iof Example 19,

oL OBl L POl SXANEIRSLOTIENE, | oL 88l e
abiabeutedidte nPabEUtthE,rmﬂF@ 43nd3 RY dfepmesmmbm@il@rda Inrend
38N general, formila (3)  L0063L, L1141 ether (Uniox PRA5007,
NOF Corpeoration) were dissolved in 90.14 g of isopropanol, and
synthesis and washing were carried cut by the same method as in Example
20 to obtain 56.80 g of a hydrophilic polysiloxane macromonomer M of
interest.

The results of analysis of 'H-NMR exhibit a=about 123, b=about
9, n=about 7, m=0, and R; representing CH3 in general formula (3).
[0064]
Examples 23-25

The hydrophilic polysiloxane macromenomer A in Example 15 was
substituted with the hydrophilic polysiloxane macromonomers K to M,
contact lenses M to O were produced by the same method as in Example

18, respectively, and their physical properties were assessed. The

assessment results are shown in Table 2.

f0065]




Exanpl e 22 Synthesis was carried out by the sane
nmet hod as in Exanple 19, except that the anount of
LS8600 was changed to 104.73g, to obtain an
internediate |I. Furthernore, 45.13 g of the
internmediate | and 36.03 g of nethoxy polyethyl ene
%égc | allyl ether (Uniox PKA5007, NOF Corporation)
di ssol ved in 90.14 g of isopropanol, and
synt hesi s and washing were carried out by the sane
megshod as in dexaoml e cn20ctio obtai n 56480 g of a
QW%WQﬁgﬁ¢ﬁmﬁ¢$P aﬁeswam M of interest.
“Thd resul ts dWaaﬁ%fsgls Gt H-NNR eshi bi t a=about 123,
b=about 9, n=about

ng,_p representl CH3 in
general formula (3). f 64f rExarrp(f &l@d fqguratmnofsnoxane

figpat
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Was _ supstrtuted w tirihe hydropht 'JKJP(P)I yST T oxane
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ﬁ-ﬂebll vety—armd—thenr—phystcatpropertresTwere
Copfaddensd. The assessr”ent r"ésult< are Nhownjin Tl e

Hdroptil@GiolysBifkandabl e 2 8—!3 p CH3 I_CHS CH3
@réro2gner~C3H6 Si O - $i O-+SI Ot- Si|- C3H, - { OC21H4t OM—I 2

he ~f P |
\I || |.||C III I UUI al.l UI

q
al- MCH CHab OF M2 o0 3 3 O &30 OlRC0zaR
Pincludes a fli qur@¥ on. Ex@npl e 23 24485

r
nContact lens MN O I;I)drogc%-) iC pol ystlal-,oxane K legM

nnnnnnnn f an 19 cn n
mca 7 canr ca g 0 o o [ e
R> H CH; CH;
a+b ca.131 ca. 131 ca.132
b/{ a+b) ca.0.05 ca.0.05 ca.0.07
Transparency good good good
Water wettability good good good
Water content (%) 48 46 49
Contact angle () 35 34 37
Oxygen permeability T 110 125 105
Tensile strength (MPa) 0.8 0.8 0.7

T Unit: (ml-em / cm®sec-mmHg)x10 -

Industrial applicakility
[0066]

Because a hydrophilic polysiloxane macromonomer of the present
invention has good compatibility with polymerizable mixtures
containing a hydrophilic monomer, a transparent copeclymer is afforded.
The copolymer having beth of h:i..gh oxygen permeability and a high
hydrophilic property of the material is useful as a raw material for
an ophthalmic lens, more specifically, an ophthalmic lens with a high
hydrephilic property and high oxygen permeability, in particular, a

contact lens material.



mO OO0 R2HCH3 CH3 a+tb ca.131 ca. 131 ca. 132 b/(
atb) ca.0.05 ca.0.05 ca.0.07 Transparency good good
good Water wettability goodigood good Water content
(%9 48 46 49 Contact angle () 35 34 37 Oxygen

permeabi lity? 110 125 105 Tensile strength (MPa) 0.8
? 8 0.7t Unit: (mM-cm/ cn2 secnrmHg)xl 0 -11

Attstri al applicability [0066] Because a hydrophilic
pol ysi | oxane macr onononer of the present invention

has goo atl it nerlzable m xt ur es
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pol ysi | oxane nmacronmononer ﬁéﬁpégﬁﬁﬁ By genera
formula (1): R CH3 CH3 CH3 CH3 R HZL O

CHIOC3H6-SIi O+tSiO)---SIG-Si -C3HB-f OC2H4-O J (1)

id B, RN CHY Qrgﬁ%lghe %g%&'—%genﬁ%l dloup; R, is

mhereln Rl is selected fromei't
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of fromO to 1 n represents an integer of from
4 160:10% £nd@nP B SPESERIT L AERARISs OBf1 ProRCTRr e+bau90egsal to
208l bPO(a+b) is equal to 0.01-0.22; and the configuration of

siloxane units includes a random configuration.

2. The hydrophilic polysiloxane macromonomer according to
claim 1, wherein a and b, which are presented in the general formula
(1), represent 25-200 and 2-20, respectively.

3. The hydrophilic polysiloxane macromonomer according to
either of claim 1 or claim 2, wherein n presented in the general formula
(1) represents 5 to 20.

4. The hydrophilic polysiloxane macromoncmer according to any
cne of claim 1 to claim 3, wherein a and b, which are presented in
the general formula (1), represent 25-160 and 3-10, respectively, and
n represents 5-15.

5. A method of producing the hydrophilic polysiloxane
MacYomonomer according to claim 1, comprising a step of producing a
polysiloxane intermediate represented by general formula (2}

described below:

R, CHy CHy  CHy  Chg Ri
HéLWp+qmo+%m &0%£©+ﬁﬁﬂ%—8I%%ﬁo%m+{ﬁr£bH @)
2 I CHy CH, CHs 0 i

wherein R; is selected from either hydrogen or a methyl group; m



20-500; b/(atb) is equal to 0.01-0.22; and the

configuration of siloxane units includes a random

configuration. 2. The hydrophilic polysil oxane

macr onononer according to claiml1, wherein a and b,

whi ch are presented in the general formula (1),

repres nt 25-200 and 2-20 Jdﬁgctlvely 3. The

TRYHTSRAE I 76 L BOTYE PoXARA (rir BoRGHREr  F5BoF 8 Hy pEeaers of

leirt inere,of:mllalmuhwtro rzbafwn 24/ whern ei Negudr esenoedo]2e; and
for rese t

nera 5 to 20. 4. The
b SN pS oot Lot vRacr oRGniTR 2 HRERTHCRRTI® 2k o
one of. cta¢nmétﬁam ahalwmdﬂpcmh@rehm Aydrghl ] iswhpelyAnexane
eneral f.or resen
mg{sﬁo%gggggr agc?ﬁ) & eté%é% Hary” ere&il(‘]t)her epe!r%esell?trgd‘émﬁI the
ibterhedee todepfepmueddingetdre Lhfdmophi (2 ci pobysiddoxanesing
RLLQMROP Laccording to claim1, conprising a step

of produci g a pol ysi | oxane i nternedi ate represented
by geﬁer ghe f pethelda (R2)prodestmg beltk beydwphR] i CH3o1G3 1oxane

nidibnthin +stlg% g%é%ﬁlﬁ%f&tﬁ)“% o T ile 2 e N
l@%—“ﬂ@d@t%ﬁwéewrﬂ:ﬁdu by sgdrecpedidmedrei Dhérs hydriegenut by
r%g—%pgﬁlﬂyl pgdﬁrgéf}nzg?:% 5f_‘p5 él%@:t Sa gr%thg}.ﬁgl_% agg f E:ggilc

0; Tt an repr esent In egers rmre
S+Js°><@aaéiqavwg bedBE0;lant (83 /i ancdegilaixane hev by onet) agpyil ic

ai i sCcanfigur @gfr&maqg sil oxane units includes a random
conflguratl on. 6. The method of producing the
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accor di ng to claim5, wherein the step of producing
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the 9nt8rfsdrate Orfepwéiéﬁf-% B?egé’ﬁ(QF%PhlfléFnﬁl’O&YFE}oxa“e

mdcrofdhéned StdorddYng! itB-QRERAI NY PUMPFREL At hodrd¥filylation
si |l oxane, cyclic siloxane havin

cl.ic di nethyl
ﬁyf&m%ﬁ L eé’fe%edlah% r§PF%§%ﬁsdm$wr@&e€Wuger(ﬂ )jth

p@lvetipglade hofdvit @1 19INatBer represented by general formula (3):
HyC=CH—CH,— O CH,CH,0--R, 3
+ T 3)

wherein R; is selected from either hydrogen or a C;-4 hydrocarbon group;
and n represents an integer of from 4 to 100.

10. The method of producing the hydrophilic polysiloxane
macromonomer according to claim 9, wherein a platinum-containing
catalyst is used as the catalyst for the hydrosilylation reaction.

11. The method of producing the hydrophilic polysiloxane
macromonomer according to claim 9 or 10, further comprising the step
of washing the hydrophilic polysiloxane macromonomer with a solvent.

12. A homopolymer of the hydrophilic polysiloxane macromonomer
according to any cne of claim 1l to claim 4, or a copolymer copolymerized
with one or more polymerizable monomers.

13. An ophthalmic lens material comprising at least a polymer



8. The met hod of producing the hydrophilic

pol ysi | oxane macronononer according to claim?7,
wherein the step of producimg the internediate
represented by general formula (2) is stopped the
reaction by neutralization reaction with a basic
aqueous solution. 9. A nethod of producing the
AFSRASPAI 1T C1pdPysi1 oxane macrononomer according to

cl ai md, Aeo8pHdnShRYc NEE08hhdHidt hONtnel RaE€d4:Q0 9fcddd@ng to
i nternedi ate represented by general formula (2) with
Chﬁﬂyé?hylene glycol allyl ether represented by genera
formia APontbRECICHs Gdap©i § +{HREHZGE B2: {13 hcdbrdihgr® Blaim
1R2 is selected fromeither hydrogen or a Cl1_4
%ydrocarbon group; and n represents an integer of
from4 to 100. 10. The nethod of producing the
hydrophi li ¢ pol ysil oxane nacronononer according to
claim9, wherein a platinumcontaining catalyst is
used as the catalyst for the hydrosilylation reaction.
11. The nethod of producing the hydrophilic

pol ysi | oxane nmacronmononmer according to claim9 or 10,
further conprising the step of washing the

hydr ophi li ¢ pol ysi | oxane macronononmer with a sol vent.
12. A honopol yner of the hydrophilic polysil oxane

macr onononer according to any one of claiml1l to claim
4, or a copol ynmer copolynerized wth one or nore

pol yneri zabl e nononers. 13. An ophthalmc |ens

material conprising at |least a polynmer 33 according
to claim12. 14. An ophthal mc |ens conprising the

mat erial according to claim13. 15. A contact |ens
conprising the material according to claim 13.



