DESCRI PTI ON Wvr ETWACRYLAI E COMPOUND, PROCESS FOR PRODUCTI aWw OF THE
COVPOUND, (M ETM ACRYLATE COPCLYMER, PROCESS FOR PRODUCTI ON OF THE
COPOLYMER, AND SOFT | NTRAOCULAR LENS Techni cal Field The present
invention relates | ToWeth)aerylate conpound and a process for the
production thereof, a (nmeth) acrylate copolynmer and a. process for
the production of a (meth)acryl at e ESHSI ?ﬁ%N and a soft intraccul ar

| ens. Techni cal Background Wth an increase in the

popul ati on of aged people, the num per of aged patients having senile
cataract has noticeably increased. For treating a patient with
cataract, t he(@%%%cg%wg%n%o%qwc ek %@DQ%Q}‘F s?ontis

corrected mééh an oph{halnic lens or _a contact |ens

or_an
i ntraccul ar?ens NS | TR AT QQPQE¥M§%MI§RQEQ§§iEQ§i?ﬁﬁ@ﬁﬁF%ﬁN
present to renove the entire |lens and then fix an intraccular lens in
t he capsul e, OF THE, CPERENERy e &NS, S8 Tul N &8GRI E 8miFSFf i cat i on
suction has cone to be widely used, an intraocular lens that is
i nsertahae through a snmall incision has been devel oped and w dely

clinically_ used for reducing post-surgery astignmati smand surgery
i nvasi on. ?%?%n}%%g ?%eﬁg soft intraocular lens that can be inserted

t hrough a. small igcision. since its optii gortion i§ fogyed of a
soft material. and'f'§ REREE"Fofd¥pPELoN relates to a (meth)acrylate

compound and a process for the production thereof, a
(meth)acrylate copolymer and a process for the production

of a (meth)acrylate copolymer, and a soft intraocular lens.

Technical Background

With an increase in the population of aged people,
the number of aged patients having senile cataract has
noticeably increased. For treating a patient with cataract,
the opaque lens and cortex are removed and the vision is
corrected with an ophthalmic lens or a contact lens, or an
intraocular lens is inserted. It is a generally practiced
method at present to remove the entire lens and then fix an
intraocular lens in the capsule.

In recent years, as ultrasonic emulsification
suction has come to be widely used, an intraocular lens
that is insertable through a small incision has been
developed and widely clinically used for reducing post-
surgery astigmatism and surgery invasion. This lens is a

soft intraocular lens that can be inserted through a small
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Vardouo inventions have been so far nade for materials for

i ntraocul ar | enses excellent in transparency and. flexibility, For
exanpl e, there have been proposed an intraocul ar | ens obtained by
copol ynmeri zation of a mxture containing at |least two (nmeth)acrylate
nmononers having aronatic rings and a crosslinkine nononer (see

JP- A-4- 299B09j1iomansimEe ableyl @t} @nzeubt@l ned Byreepbdymerieati on. of
a mxture containing a perfluorooctyl ethyl oxypropyl ene (neth)acryl ate
mononer, a"@tphehy|Etdhyls 1'6?1%@?1)%@%1‘%%%- nf.irxrar, an al kyl

i met hj acryl ate nononer and a crosolinking nononer (see
JP- A- 8-224295) , anVphtPaBculNEPféAsst Baﬁedbeﬁnaseo%aryﬁeiﬂef £8H a
mononer of which a honspol ynerthas a refractive index of 1,5 or nore,
a nmononer BF Lot ke af Ohohpor Yaeka hakeaSYF a6 T+ BRIt t ot fEnpRT BE T e
of I ess than_30C and a crosslinking nmononer, and the |ike (see
Japanese T%hsi et Fonl Versi ofor NXBIBD3508 S FEIVAppt e atT@rysed an
Al'l of these intraocular |enses have transparency and flexibility and
are def or rebt 20T ol 1 hateRheYPeah Pe PRserR ety Thr btyhl @ ref at i Veryure
smal | . incision, After such an intraccular lens is inplanted in the
eye, howevertalnsRs calf | L 2yl F4P anm e phenohero MmeResr Hl delng n

whi ch the transparency. of the intrabcular lens is greatly decreased.
or renoved Rt B° nUFRFOLERS Nl Frand R HeS BT DubbF RS %/?'lazb“ére

t hought to he caused by a phase separation of water that has '
infiltratetP?mY a 3ensnmER@Fi kT §90m e InehsPyme@re Aymerization
For dvercom nq the above glistening problem there have been proposed
a copol yme?E fOrieet L ¥ nt ot §1 Bhed nai b Bk YHOER G Y 2 hydt ophoBrRey Lene
nononer and. one main hydrophilic nonomer present in an anount that

i s not |ar geetR @y het e of / the? eyl ¢ el Jprathbpargisuse)
and a soft intraocular |ens that. is formed of a. polynmer obtained by
PO | yneri ZER7OTEBf A ndHerer (Bdrporent | ont BPPPTHYL a2 Hy df ophP$§Einking
nononmer and that has a water absorptivity of 1.5 to 4,5 % by wei ght
(see JP- A-AnEBHOg|see JP-A-8-2M2§%}11 b t Heghec e har %%@%eg%ﬁﬂ%ﬁgi%fs
can inhibit. the phenonenon of l|istening/ etc., which occurs after

t he i npl am atPRML FreAn TPt radeRrareT ens Wini ¢hed dy@nomp hideer hewvar, a
hydrophilic nononer | e contained, the refractive index is decreased.
Further, wieh 2ChiiaR opPie¥ cohrohome?? sTRFE as? 20pyelfar yef hyrich a

met hacryl ate ("HEMA" hereinafter) is used, the phenonmenon of cal ci um
deposi t i o PERRRL Prak dlasind chl aay poRss bl yor dusBre hrt pari P chesontlodn
a lens. Further, when a hydrophilic nonomer such as vinviryrrolis
used, the POIGmed Zatdrmsgldadtinayingnargyr . dect dased idml @ auntaaactees
nmononmer may be el uted. _ Further, there is proposed an

i ntraccul afr3ens2 raber YarstwatNe s8 a> ¢opot yoer Pebt APRedcdyion) .

pol yneri zation of a_nonomer m xture contadnina

2- hydr oxy- 3- phenox$propyi LBEF§I at6rasChlaBnéRBESEORPERe AL 2BABAZENCY
crosslinking agent (JP-A-8-173S22). The copol ynmer described. in

JP- A- - Eh- -3735bberitpi bitg and are deformable, "so that they can be

inserted through a relatively small incision. After such an
intraocular lens is implanted in the eye, however, a so-
called glistening phenomenon takes place, in which the
transparency of the intraocular lens is greatly decreased
or removed due to numerous small and large water bubbles
that are thought to be caused by a phase separation of

water that has infiltrated into a lens material, from the
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| ow tacki ness (|l ow adhesion), a |ow water content and high
refractivity. However, the present inventors have ascertained that
this copolyner is insufficient for inhibiting the glistening
phenonenon al though it contains, as a structural unit of the
copolyner, a unit derived froma hydroxyl -group-containi ng nonomner
such as 2-+3F 0%3~3ciphenoxypropyl acrylate (see Conparative Exanpl e
to be described |later). Ddsclosure of the Invention The
present invention has PEeACABHBIT BRCovePEBONY A§SERRIBBORECHE BBI efBere
and it is an object of the present invention to provide a novel

(et h) acr ytafe Wmm%ﬁﬂfa@ proeess g oriqeepr tPTOYY tHeF oFin a
(meth)acryl ate copol ynmer having a unit derived fromthe above
(met h) acr y#ate Wwolmd}y%@mfgow gHPHERTAcEIVi ANE it haw HgP ot hic
flexibility with which a lens forned therefromis fol dable and

t r anspar eney" ¢apabP e I prieventt i HEP Y dd@df tha Yo ckaFEsic & oin tiHee
glistening, a process for the production of the above (neth)acryl ate
copol yi r er®®fith fa @ofthe nteeernl a¥es e ohptl st if 19he abbve soft

(et h)acryl ate copol yner. , For achieving the above object,

t he presemtPifi/efitbrs Have thaldel difogesd ot wlies W@b@#@im
have found a novel (ne.th)acrylate conpound. Further they have found

that the aboVE'db}etticarrbe dedineRd By ROYeRE B3l Bt copol yner
having a unit derived fromthe above (net.h) acrylate conpound. The
present i NWERIPRIM hies Hee e cordi i e It et et ThaaPsrPihel tpr exfent

i nvention Provides; (1) a (netb)acrylat conpoundthe t,-ner-1 rnul (1),
.5 to 4.5 % by weight (see JP-A-11-56998).

It can be thought that these materials can inhibit
the phenomenon of glistening, etc., which occurs after the
implantation of an intraocular lens in the eye. Since,
however, a hydrophilic monomer is contained, the refractive
index is decreased. Further, when a hydrophilic monomer
such as 2-hydroxyethyl methacrylate (“HEMA” hereinafter) is
used, the phenomenon of calcium deposition takes place,
which may possibly cause the opacification of a lens.
Further, when a hydrophilic monomer such as N-
vinylpyrrolidone is used, the polymerization reactivity may
be decreased and an unreacted monomer may be eluted.

Further, there is proposed an intraococular lens
material that is a copolymer obtained by polymerization of
a monomer mixture containing 2-hydroxy-3-phenoxypropyl
acrylate as a monomer component and a crosslinking agent
(JP-A-8-173522) .

The copolymer described in JP-A-8-173522 exhibits
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4,1e.Rl is a hynrooen atomor nethyl |inear or branched al kyl ene
group having i to 8 carbon atons and Y is a single nor* or an oxygen
atom (2) a process for the production of a (nmeth)abrylate
conpound recited in the abovewhi ch conprises reacting a conpound of
the -general formula (I1), R; X ( wherein R is a hydrogen atom or
 Lethvl antPX FaCRLPeSF ofbei a2 dee Hoenet al Of oraiuta ¢9tgnt and high

refractivity. However, the present inventors have
ascertained that this copolymer is insufficient for
inhibiting the glistening phenomenon although it contains,
as a structural unit of the copolymer, a unit derived from
a hydroxyl-group-containing monomer such as 2-hydroxy-3-
phenoxypropyl acrylate (see Comparative Example to be

described later).

Disclosure of the Invention

The present invention has been made for overcoming
the above problems, and it is an object of the present
invention to provide a novel (meth)acrylate compound and a
process for the production thereof, a (meth)acrylate
copolymer having a unit derived from the above
(meth) acrylate compound, having high refractivity and
having both flexibility with which a lens formed therefrom
is foldable and transparency capable of preventing (free
of) the occurrence of the glistening, a process for the
production of the above (meth)acrylate copolymer and a soft
intraocular lens comprising the above (meth)acrylate
copolymer.

For achieving the above object, the present
inventors have made diligent studies and as a result have
found a novel (meth)acrylate compound. Further they have
found that the above object can be achieved by a

(meth)acrylate copolymer having a unit derived from the
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T -R2-0H OH R2 (I'N) wherein "). 2, is a linear or
branched al kyl ene group having | to 8 carbon atons and Y is a singd
or an oxygen atom (neth)aorylate copolynmer obt",...ned by

nmet hacryi - mononer " f general formul a.

above (meth)acrylate compound. The present invention has
been accordingly completed.

That is, the present invention provides;

(1) a (meth)acrylate compound of the general

formula (I),

R4

B | __/Y_RZ—OH
Hzc—C—ﬁ—O——Rz— @ (1

O

wherein R; is a hydrogen atom or methyl, R; is a
linear or branched alkylene group having 1 to 8 carbon
atoms and Y is a single bond or an oxygen atom,

(2) a process for the production of a
(meth)acrylate compound recited in the above (1), which
comprises reacting a compound of the general formula (II),

IT1
Hzczc—(l‘T—X (I1)

wherein R; is a hydrogen atom or methyl and X is a
halogen atom,

with a compound of the general formula (III),

_/Y—-Rz-OH
OH—R>=Y \ / (1)

wherein R; is a linear or branched alkylene group
having 1 to 8 carbon atoms and Y is a single bond or an
oxygen atom,

(3) a (meth)acrylate copolymer obtained by
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wherein Rl-o en atomor nethyl |inebranoned ai kviene9t) having 1 to 8
carton atons and Y is a single bond or an oxygen atom a nononer (B)
copol yneri zable with the (neth)acrylate nononer (14) and a
crosslinki ng nmonomer a (neth) acrylat. e copolynmer as recited in
the whereinderived fromthe nononerand a unit derived fromthe
monomer haveCRe HEesr ¥ 2at boess dFNGPRIRT | Vet ¥romaHe viaher (A) /a
mass of the unit derived fromthe nononerof 1/99 to 40/60, (5) a

(neth) i crigEtaceohol yreenesey echt eof i Hhe |Eepvevkrerei i t He mononer

Bis selected froma nononer (141)the general formula (1V),

R — _¥—Rs~0H
| e
Hzc—-C—g—-O—Rz— —@ ()

wherein Ry is a hydrogen atom or methyl, R, is a
linear or branched alkylene group having 1 to 8 carbon
atoms and Y is a single bond or an oxygen atom, a monomer
(B) copolymerizable with the (meth)acrylate monomer (A) and
a crosslinking monomer (C),

(4) a (meth)acrylate copolymer as recited in the
above (3), wherein a unit derived from the monomer (A) and
a unit derived from the monomer (B) have a mass ratio (a
mass of the unit derived from the monomer (A)/a mass of the
unit derived from the monomer (B)) of 1/99 to 40/60,

(5) a (meth)acrylate copolymer as recited in the
above (3) or (4), wherein the monomer (B) is selected from
a monomer (B;) of the general formula (IV),

||?3
H20:C—ﬁ—O—R4 (V)
O

wherein R; is a hydrogen atom or methyl and R, is a
linear or branched alkyl group having 3 to 12 carbon atoms,
or a monomer (B;) of the general formula (V),

||?5
HzCZC—(lzl—o—R6~Y—Ar (V)



wherein R 3 is a. hydrogen atomor nethyl and R4 is a |inear or
branched al kyl oup having to 12 carbon atons, or a nonomer (82) of
the general formula (V), wherein EQis a hydrogen anethyl: Rl is a
single bond or a linear or branched ail oviene group having | to 8
carbon atons, Y is a single bond or an oxygen atomand Ar is a.
substituted or non¥S8EBSEt bt ef pheAT LR O (R dethyl, Re 1s a

di nt hyl beezyl | phenyl , (6) a (neth)acrylate copol ynex as
one of theSJa%fE R TP coHted sl Qﬁﬁ@%%%i%aﬂf%%%r%&?@flng 1
havi ng caoabiiit.v of absorbanguitravole.c rav, (Z% a

(et h) acr yFat® COPSPYmerOES: rectt el FiPdHe RN LY 697 RATEH! ot ai Fd
3.05 to 3 nasa% based on the total ampunt of a.unit derived fromthe

nmonomer (P5 Hhd? St FHow thie Mmoo oF L B GR (PRRY Ve THRIMY he

nmononer having capability of_ absorhih ultraviolet ray, (8)
a (nmeth) attopollynerhaseeezabowes6)  or (7), wherein. the nonomer

havi ng capabi absorbin Itraviolet is a copnpound of the faqrmula.
g P (6) g %meth)acrylate copoTEmer as rec?teg in any

one of the above (3) to (5), which contains a unit derived
from a monomer having capability of absorbing ultraviolet
ray.

(7) a (meth)acrylate copolymer as recited in the
above (6), which contains 0.05 to 3 mass%, based on the
total amount of a unit derived from the monomer (A) and a
unit from the monomer (B), of a unit derived from the
monomer having capability of absorbing ultraviolet ray,

(8) a (meth)acrylate copolymer as recited in the
above (6) or (7), wherein the monomer having capability of

absorbing ultraviolet is a compound of the formula (VI),

CH,
CH, AN CHj
- N ' Vi
HzC——c—clzl—o—»(c;++2)2 \g C—CH, (V1)
OH  CHj,

(9) a (meth)acrylate copolymer as recited in any
one of the above (3) to (8), which contains a unit derived
from a monomer having capability of coloring the
(meth)acrylate copolymer in yellow,

(10) a (meth)acrylate copolymer as recited in the

.



|- H2C77cc -0- C) (9) a (math) acrylate copolynmer as recited in any
hoveto (3), which contains a unit derived tram a nononerng
--pabicoi.,--ihg the (net-h)e copolyner in yLilow, (10) a (math)
acrylate copolynmer as recited in the abovewhich contains 0.005 to
0, 5es% based on total amount of a unit derived tromthe nononer (A)
and a uni taboom {he, nohorercéB)aing ©hedunte @e?iveds’ r omescdomonene
havi ng capability of coloring the (nmeth)a copol vner In yellows
total amount of a unit derived from the monomer (A) and a
unit from the monomer (B), of the unit derived from a
monomer having capability of coloring the (meth)acrylate
copolymer in yellow,
(11) A (meth)acrylate copolymer as recited in the
above (9) or (10), wherein the monomer having capability of

coloring the (meth)acrylate copolymer in yellow is a

compound of the formula (VII),

OH O
l\\l\ s ,',\j (V1)
H
N N
CH; HN
0
HsC
CHs

(12) a process for the production of a
(meth) acrylate copolymer, which comprises copolymerizing a
monomer mixture containing a monomer (A) of the general

formula (I),

R4 — —R,-OH
_ el
HzC—C—(I(‘;——o—Rz— @ (1)

wherein R; 1is a hydrogen atom or methyl, R, is a
linear or branched alkylene group having 1 to 8 carbon
atoms and Y is a single bond or an oxygen atom,

a monomer (B) copolymerizable with the monomer (A) and a

-8-



A (meth) crviate copolymer as recited in the above(10), wherein the
nononer having capability' color:a, ny the. (nmet hl acryllate
"opolynme in yellowis a conpounu' a) CH2 pro cess for the
production of a E..--?.th)acrylate copol ymer, which conprises

copol yneri zing a, nononer m xture containing a nononmer (A) of the
general fof¥asflanking monomer (C), iwhekle¢ nPRESEB@S cObet, rogeb at om
or methyl, Ris a linear or branched a yiene group havint to 8 carton
atons ana NO{+EM@risphgbe bohdlvet aanéxgienn@tbny aCRBhbher (Ere

copol ynerizable with the nononerand a
light is applied,

and

(13) a soft intraocular lens comprising a
(meth) acrylate copolymer recited in any one of the above
(3) to (11).

According to the present invention, there can be
provided a novel (meth)acrylate compound and a process for
the production thereof, a (meth)acrylate copolymer having a
unit derived from the above (meth)acrylate compound, having
high refractivity and having both flexibility with which a
lens formed therefrom is foldable and transparency capable
of preventing (free of) the occurrence of the glistening, a
process for the production of the above (meth)acrylate
copolymer and a soft intraocular lens comprising the above

(meth) acrylate copolymer.

Best Modes for Practicing the Invention
[ (Meth)acrylate compound and process for the production
thereof]

First, the (meth)acrylate compound of the present
invention will be explained. It should be understood that
“(meth)acrylate” as used in the present specification means
both an acrylate and a methacrylate.

The (meth)acrylate compound of the present

invention is represented by the general formula (I),

-9.



1 ki ng nononmer (C)the presence of polyneri at ion catarys.t and/or
under a conditionere light is applied, and (13) a soft intraocular

| ens conprising. a (nmethyl,, cop yner recited in any one of the above
(3) to (11) , According to the present invention, there can
he provi ded a novel_(neth)aorviate cbnpound and a process far the
production thereof R&. (neth)acrylate | ymér—Ravilg a unit.

del from the apo eth) acrvlate, co havi ng hi gh r@bractivity
and havi ng ' bot?h Tiexi b i y th whi ens fornmed Ler€ffromis

fol dabl e and transparepcy capabl e of nti ngfee of) the occurrence
of the glistening, procCess for the production at the above

(mat h) % at e copolynﬁr and a soft_int.a cular(;gq%j%%ggﬁhks%gigstge

above (neth)acrylayeeﬁ%b%|_1t%§,a hydrogen “at

linear or branched alkylene group having 1 tc 8 carbon
atoms and Y is a single bond or an oxygen atom.

The (meth)acrylate compound of the present
invention, represented by the general formula (I), is not
registered in CAS REG (Chemical Abstract Service Registry)
and is a novel compound that is not described in any
document .

In the general formula (I), the group of CH2=CR;-
CO-0-Rz-Y and the group of -Y-R;-OH are preferably
substituted on the 1-position and 3-position of the phenyl
group or on the l-position and 4-position of the phenyl
group.

R, in the general formula (I) includes, for example,
a methylene group, an ethylene group, a propylene group, an
isopropylene group, a butylene group, a hexylene group and
an isochexylene group. The number of carbon atoms of R, is
preferably 1 to 7, more preferably 1 to 6, still more
preferably 1 to 3.

That Y is a single bond in the general formula (I)
means that a group of R, and the phenyl group bond to each
other directly.

Specific examples of the (meth)acrylate compound of

the general formula (I) include the following compounds.

-10 -



Best Mbdes for Practicing the Invention [(Meth)acte conmpoun and

process for the production thereof] First, the

(not h)acryl ate conpound of the present L nvention will be expl ai ned.

It should be understood that as used in the pre (.pec:.tfa.cation

means both an acrylate and a. hacCEy' | at e, The
present™

(meth)aorylate conp d t ~irvenH on is represented by
t he general fg::m»l—ﬁyﬁ(ll, @H Riz€CC-R2 -11 (1)
O

0 =
_ o/\/l\/\o /@—o OH

O —
== L\/\\/\/O H
_LLO/\/\/\/<\J

The process for the production of a (meth)acrylate
compound, provided by the present invention, will be
explained below.

The process for the production of a (meth)acrylate
compound, provided by the present invention, comprises:
reacting a compound of the general formula (II),

'T1
H2C:C—ﬁ—x (I

wherein R; is a hydrogen atom or methyl and X is a
halogen atom,

and a compound of the general formula (III),

—_Y—R,~OH
OH—R;~Y—( ()

wherein R, is a linear or branched alkylene group
having 1 to 8 carbon atoms and Y is a single bond or an

oxygen atom.

-11 -



wherein Rl is a hydrogen atomor nethyl, R2 i=-1 a linear or branched
al kyl ene group having. 1 to 8 carbon atons and Y is a single bond or

an. oxygen atom The (nmeft)acrylate conpound of the present
i nventionr represented by the general forrmula. (1), is not.

regi stered in CAS REG ( Chem cal stract vice Registr and is a
novel conpound thaEniGE}(lﬁo?ela%E?:}iAg%ﬁmﬁlﬁaaﬁ§£BOan'bﬁt"f‘ Chi’g;rlnz a\;ﬂm'
t he gener f or mul 1), t rooyp of - CR1- R2- t he
group of %c@l iaataé”é’ p?ré&(é}egb]ljag ’Sﬁtftﬁ%f%ﬁ%%x paoscﬁf 1O dnd
3-posi ti onatogmt he phenyl group or on the I-position and 4-position of
t he phenyl group. R2 in the general fornmula (T) includes,

an i sopr opyl ene. or S Kb BUt SR, PRE e B SR S e
i sohexyl e I oup. Thé n er of rbo tons. of Ris preferably 1 to
7, nore p?cg%%rnalb V10 %@%Stel 19t %r 8.nr&p ef-&r ﬁgjley .“"bfvfeog§,nerali

That Y is ISHl g%e ond. in the general fornmula. (1) neans that a
group of an“([j’1L h% phenyl group bond to each other directly.

Specific exanples of the (nethpacrylate conpound. of the general
formula (1) incl udgnt'%%gf f?%%ugﬁcﬁgléo%%%u%’gg,ucmn 58 The

reces e AL AL, SO 0 00,0

t he presen e expl-ai ne

for the prgduction.. of (heth)acryl ate ound rovi ded b
present | nven?léoan(%}‘:logqonggfr it;%es Czoem C(%{'Iml’l% oafcgtg%p&%%l %%”ﬁ&%réﬁe)

faﬁém)“'(l ?s( Iavjj})_lt'al'} O'@g’xge:%a%cr:ngin?dn% Oom%{eeignen%ra{ls faorWuqraogm ﬁt Ofg or met hyl
preferably carried out in a solvent in the presence of a
catalyst.

Concerning the amounts of the compound of:the
general formula (II) and the compound of the general
formula (III) for use, their molar ratio (amount of the
compound of the general formula (II)/amount of the compound
of the general formula (III)) is preferably 45/55 to 5/95,
more preferably 40/60 to 15/85.

The solvent can be preferably selected from cyclic
ether solvents such as THF (tetrahydrofuran), dioxane and
trioxane, while the solvent shall not be limited thereto.

The catalyst can be preferably selected from amine
compounds such as triethylamine and diethylmethylamine and
pyridine compounds such as 2,6-lutidine, while the catalyst
shall not be limited thereto.

After completion of the reaction, a solution

containing a reaction product is subjected to extraction,

-12 -



and a conpound of the general formula (I11), wherein
R2 is a linear or branched al kyl ene group having 1 to 8 carbon atons

and Y is a single bond or an oxygen atom In the general formulais a
c bromne atomor the like and. X is pra chlorine R 2 and Y
in the general foimula (111), avethe 9ane def|r||t|on slt}%gs of R2
and Y in tH8 BV Yeter &Y Gy gte.. as reqvnlrt i

t he product| on of a ( th)acryl ate co ou I OVi he present

i nvent i on, " ¥R%h d’% %@6&5@ qdb éit ‘CEO wi th

t he conpoug of the neral % (I 1) is preferabout in a sol vent
inthe pre te copo ymer

The (meth)acrylate copolymer of the present
invention is characteristically a copolymer obtained by
copolymerizing a monomer mixture containing a

(meth)acrylate monomer (A) of the general formula (I),

R4 — Y—R,-OH
| 5 il
ch—c—g—o—%— @ (1)

wherein R; i1s a hydrogen atom or methyl, R, is a
linear or branched alkylene group having 1 to 8 carbon
atoms and Y is a single bond or an oxygen atom,

a monomer (B) copolymerizable with the (meth)acrylate
monomer (A) and a crosslinking monomer (C).

As a (meth)acrylate monomer (A), one or two or more
(meth)acrylate compounds selected from the above
(meth)acrylate compounds of the present invention can be
used, and specific examples thereof are also those which
are already described as specific examples of the
(meth)acrylate compound of the present invention.

Since the (meth)acrylate copolymer of the present
invention contains a unit derived from the (meth)acrylate
monomer (A) as a structural unit, the refractive index of a
copolymer to be obtained can be improved, and when the
(meth)acrylate copolymer is processed in the form of an

intraocular lens, the phenomenon that impairs the

ke



Concernino the anounts oi the conpound of the eral formula (11)
and the conmpound of the general formula. (111) for use, their nolar
rati o (amount of the conpound of the genera. formula.' anmount_ of the
conpound of the general formula (111)) is preferably/56 to 5/95, nore

ferably 40/60 to 15 Th t f.erab
Sl cct o 1HEMTYEITAC01 Rr 261 VBRT SUER a8 THE (HoraRy AFpRampmenon,

di oxane anéi riloélane whil e.the solvent shall not be limted. thereto.
The cat al ys? can Jﬁgq ]eﬁ‘eec?abl y sel ected from am ne conpounds such as
trieth |I.am ne and,lé}qi et hyl ne conbounde such as

I _ %I thghgm’. ) ng gnd r! di ng
2, -lutidine, while thE°B8Prf | FPHoY RE Pimi Ped t'RePet §°F€
Af t | eti f th i l.uti t aini . ti
Coduct 15 SUBTECES . SPRO URTT T bR, T Cordbn PRI B o 1R OHD Les

oL 1 20 A OB A Y e (RS Phae gk comaunt 20

copol yner of the prese nvention . .s _character.isticall opol yner
obt ai ned bty econf)cf)rfL /Ter | Qzlg)n)lg' a%r?m?&%rlcrlﬁ ur & ¢ ot é’lrr??tlr?#f%a%op“% a
(et h) acr yr!lc?rtloemenxpn%r o(fA)th%]c gte%eer%ﬁn%roq:lmlfl%r n{lﬂv’:} ,( )

R3

l
HzC'—'C—ﬁ—O—R4 (1V)

wherein R3 is a hydrogen atom or methyl and R, is a
linear or branched alkyl group having 3 to 12 carbon atoms,
and/or a monomer (B;) of the general formula (V),

Fl{s
|42(:::(:—-$%——()'—+Q6—NL“AW (\/)

wherein Rs is a hydrogen atom or methyl, Rg is a
single bond or a linear or branched alkylene group having 1
to 8 carbon atoms, Y is a single bond or an oxygen atom and
Ar is a substituted or non-substituted phenyl group or 4-
(o, a-dimethylbenzyl) phenyl.

When the monomer (B;) and/or the monomer (B,) are/is
used as the monomer (B), there can be obtained a copolymer
imparted with flexibility, and when the copolymer is
processed in the form of an intraocular lens, the
intraocular lens is easily foldable.

The number of carbon atoms of Ry in the general

-14 -



HO0 """'"""CO RN O wherein R ', is a hydrogen atom or
methyl, R2 is a |linear or branched al kyl ene gyoup bavino 1 to 8
carbon atons and Y is a sinc,:le bond or an oxycd4en atom a nononer
(B) copolynerizable with the (nmeth)acrylate nononmer (A) and a

crossl i nki g nlﬁ:gorr?r (C). As a (neth)acryl ate nmononer (A),
one or two SFMHoT e { et hf ST at @PtBnpotMdsl s eNeks edr ¢ orphe abeved -
(nmeth)acryl ate con‘gound .of the present |nvention can be used, and

speci fic exanpl es TREFEOF CaPEBPSESt RosE GNI'CRCAFE aPready descri bed
L R A E T R R L e
onomer (A)SARUE St (e b SFLGHTES  {HEOTEr T abiTvl THOBKE TR 4 E8pbl yrrer
to be obtained can be inproved, and when the (neth)acrviate copol yner
is pr ocess&'ﬁegﬁ) TheY k3 &‘%&Yﬁ??’éﬁ%uf‘&‘?tﬁl)@ﬁ%}fﬂ%‘é@ph%‘n%%}‘ljen t hat

inpairs th n be jnhibit The noner 'tides one or two or nore
nmonomer s cgrﬁ%tfc@ “ 7% ?%ew%%o??\'éynﬁoﬁ‘fb ) TNLY S ex@mPYes t her eof

() part] cliars 3957 Lot GFed 1 BSOS 1B of genoral

tormila The number of carbon atoms of R¢ in the general
formula (V) is preferably 1 to 7, more preferably 1 to 6,
still more preferably 1 to 3.

That Y is a single bond in the general formula (V)
means that a group of R¢ and a group of Ar bond to each
other directly.

Specific examples of the monomer (B,) of the
general formula (V) include 2-phenylethyl (meth)acrylate,
2-ethylphenoxy (meth)acrylate, phenyl (meth)acrylate,
benzyl (meth)acrylate, 3-phenylpropyl (meth)acrylate, 4-
phenylbutyl (meth)acrylate and 4- (o, o-
dimethylbenzyl) phenoxyethyl (meth)acrylate.

In addition to the above monomers, the monomer (B)
includes fluorine-containing (meth)acrylates such as
perfluorooctylethyloxypropylene methacrylate and
trifluorocethyl methacrylate.

In the (meth)acrylate copolymer of the present
invention, the mass ratio of the unit from the monomer (A)

and the unit derived from the monomer (B) (mass of the unit

from the monomer (A)/mass of the unit derived from the

-15 -



R3 H2C=C-C-0-R4 (1V) wherein. R ; is a ydrogen atomor netl |inear or
branched al kvl group havina 3 to 12 carbon atons, , ononeraeneral
formula M R5 H2CG=C-C-0-R6--Y----Ar (V) 0 emn R5o0aen atom or nethyl,
R 6 is a or a linear or branched al kyl enc group havi ng 8 carbon
atonms, Y is abond or an oxygen atomand Ar is a substituted or

non- subst MOECEE pHENY| igr oue feradly( &/ 23- doméPH\PI0he ARy pRemfierably
When t he nononer (Sv) and/ or the nononer (22)are/is used as the
nmononer. E8)PS tiverd/d4n be obtai ned a copol yner inparted with
fiexihlity, and when the copolyner is processed in the form of

anocul ar 1 ens, thelhat riapcullze  3esn G Lleddid y1Hot datie. trhe"ipTser

D] carbon atons of R4 in the general ,
A) contained in the copolymer is preferably 1 to 40 mass%,

more preferably 5 to 30 mass% based on the total amount of
the unit derived from the monomer (A) and the unit derived
from the monomer (B). When the above amount of the unit
derived from the monomer A is less than 1 mass$%, it is
difficult to produce an effect that a decrease in
transparency (so-called glistening and the like) is
inhibited. When it exceeds 40 mass%, undesirably, the
compatibility of the monomers to each other comes to be
poor.

Further, the amount of the unit derived from the
monomer (B) contained in the copolymer is preferably 60 to
99 mass%, more preferably 70 to 95 mass% based on the total
amount of the unit derived from the monomer (A) and the
unit derived from the monomer (B). When the amount of the
unit derived from the monomer (B) is less than 60 mass$%,
the compatibility of the monomers to each other comes to be
poor. When it exceeds 99 mass%, it is difficult to produce
an effect that a decrease in transparency (so-called
glistening and the like) is inhibited.

The crosslinking monomer (C) refers to one or two
or more monomers that can bond to one or both of the
monomer (A) and the monomer (B).

When the crosslinking monomer (C) is used, the

-16 -



formula (Dfl is preferably 3 to 10, nore preferably- 3 to 8.

Speci fic exanples of the nononer. (21) of the general formula. (1V)

i ncl ude nbutyl (neth)acrylete, ischutyl (nmeth)acrylate, iscarm!l
(meth)acrylate, hexyl (nmeth)acrylate, 2-ethylhexyl (mcdji) acrylate,
n-octyl. (nmeth)acrylate, isooctyl (meth)acrviete/ decyl

(et h) acryl attel @ntk fisoecydn et hipzet ydat e prevented |Rd mithereot
carbon atoms of P., in the general fornula ( is preferably 1 to 7,
nmore preferably duttches; SthlTdvemdren pﬂ@f@wﬁﬁ skpemgth when an That
Y is a single bond in the general fornmula (V) nmeans that a group of
Re and a groumot Arpbomit ol eaetretdreed dit detg yform of a legpecific
exanpl es of the nononmer 032" of the general. fornula (V% i ncl ude
2-phenyl et hyl (neEhpactybapé, tReethgEpheRbXVI( REDAYEEr yhat éNCpHERYI
(mcd: h) acryl ate, benzyl (mettQacryiate, 3-phenyl propyi

(et h) acryl ateongphenid budy(ng et Ayackytat eeangl e oy eol

di met hyl henzyl ) phenoxyet hya. (nmeth)aoryl ate- In addition to
t he aboved ook s;ry het eononeyd¥e¥Y i hed udesMe Fub? FRel CHRPBPRFRY!
(meth)acryiates such as perfluorooctyleth ongprog | ene net hacrylete
and triflaoeoeyhyde net haet yateeth) acrylate ntihe %ﬁ%%?%c?%Y%?%

copol yner of the present invention, the nmass ratio of the unit from
t he monongr ((#)handryhetani tedereivedl #Ronyt HEC oAb MEECLS}C RS of
the unit. fromthe nononer (A) /mass of the unit derived fromthe
nonomer ( B)3}-bstpneflepabfly (1£0D) eer4dRE0, 2HBr &/ preEEFEBIYC5/ 95 to

30/ 70. That is, the amount of the unit fromthe nononer
(,A contdinedthhathgleopel ynmer is preferably | to 40 nass% TOre
preferably s to 30 nass% based on the total anmount of the unit &
derived fromthe MbeomentEnt afd a We ignice rdeEcy éd F dM% e Arsomer N9
(D.). Wen the above anmpbunt of the unit. derived fromthe nonoper A
is | ess thanotemas€y) ikt pirsfairfbilyuPt St 6°pPolaEE sanef febt SERAFPEY L
decrease in transparency (so-called glistening and. the like) is

i n\Wien it tex&eedss40brassYpnunbiesicrablly ampRBtc dLP8alPBER t § fof "Ehe

nmononers to each other cones to be poor. , .
unit derived from the monomer (A) and the unit derived from

the monomer (B). When the above content is less than 0.5
mass%, the effect produced by the introduction of the
crosslinking monomer is not easily exhibited. When it
exceeds 6 mass%, undesirably, the copolymer is fragile
since the number of crosslinking points increases, and the
mechanical strength of the copolymer is liable to be

decreased.

In addition to the units derived from the above
monomers (A) to (C), the (meth)acrylate copolymer of the
present invention can contain, as a structural unit, one or
two or more units derived from monomers having capability

of absorbing ultraviolet ray.

The content of the unit(s) derived from monomers

w19 =



Further, the anobunt of the unit derived fromthe nononer (2)

contained in the copolyner is preferably 20 to 99 massl, nore

preferably 70 to 95 mass% based on the total anopunt of the unit

derived fromthe nmonomer CM and the unit derived fromthe nononer

(B). Wen m&rial@o@aﬁ_oa@filtllﬁg ol boderbyad hremtheleenesyr (2)pkerkessly

than GO nmas96, the conpatibility of the nononers to each other cones

to be poor.o.\Merd 3 exceedsndempseterabllyl 3 dbf i eukbst Dabeaduaetna

effect that a decrease in transparency (so-called glistening and the

like) is inkidhilt éthount (100 makle)bbesshenkhng geperes €Epmr eher sohbmer

one or two or nore nononers that can bond to one or both of the

monomer (P.(n) amd the merRemeer(izkd Whem the avassbri nk)ng wwonete (Hove

is used, the - plastic defornmation of a |lens can be prevented and

the | ens cammenfuriisheksdsnphaved .ios feekani eal esteengbh whenpadvention

obt ai ned copol yner is processed in the formof a iens.

Exanpl es ofoft he taaessllictkinag ramnomer ek@kecicaal. udehdn 9: honatedd€i 3 massy,

di (neth)acrvl ate, ethylene glycol di (neth) acrylate. 2- hydroxy- 1,3

- di (et hnalfueldheax Hermepaara e, edifelchylbenehgl yeel editGort bfaclykateplet

triethylene giyhol di(nmeth)acrylate, tetraethylene glycol

di (et h) acrahateen bed-biyleantedi.ca di (meth) acrylate and 1, 6- hexanedi o

di (neth)acryl at e. The content of a unit derived fromthe

crosslinking nononexs 4 monsndgyr eferabd yedbdoila 6 res shsamying

preferably 1 to 5 mass% based on the total anount (100 mass % of the

uni t deri ved tu=amdike mensmionofe rarcG e wukield der ilved fwsomtt hes

nononer (B). Wen the above content is less than 0,5 nass% the

ef fect produgetiny dhef ribcedidincomlafravieletossly skidngammreaert wdth one

not easily exhibited. Wien it exceeds 6 ,i-ess% undesirably, the

copol ymer i foaagi | sjHec endriaengruniegr a0fd aihes sfonomeld N@)poilmt particular,

i ncreases, and the mechanicel strength. of the copolyner is liable to

be . decreas&dmpound of tHen faddidwiony tfeorid aunivis der-i(\2ed Hydometyhe ’ -

above mononers (s..) to (C, the (neth)acryl ate copol yner of the

i nventi on GAYtCOAIAIIN, 5 ‘asnex Istlipiedriirlg] - Ui, - rethaarr twocy@thiydrle units

derived from nononmers having capability of absorbing ultraviolet ray.
benzotriazole) can be used.

CHj
CHj AN CHs

Further, the (meth)acrylate copolymer of the present
invention can contain, as a structural unit, one or two or
more units derived from monomers having capability of
coloring the (meth)acrylate copolymer in yellow.

The content of the unit derived from the monomer (s)
having capability of coloring the (meth)acrylate copolymer

in yellow is preferably 0.005 to 0.5 mass%, more preferably

-18 -



The content of the unit (a) derived from nononmers having capability
of absorbing ultraviolet r.ay,preferably 0,05 to 3 nmass% nore
preferably 1 to 2 mass% based on the total anmount (100 nass% of the
unit derived fromthe nonomer (A) and the unit derived fromthe
nmononer (B). \When the above content is |less than 0,05 mass% no

ef fect orptdre s eventriagsofbaddd awi oltet trehyelcamdetexpett atissferrd t
exceeds 3 mass% no further remarkabl e effect on the prevention of

ul travi olgte nayi caier bee@xpest the monomeAs(Z) rowbnere havithgerived
capability of absorbing ultraviolet, any nononer can be used so | ong
as it hasfeapabnd itignafeab&®r bing ultraviolet ray and can react with
one or both of the nmononer (A) and the nononmer (B). In particular, a
conpound of the fnakl awinogohernukaify/ papability of coloring the
(2-(2t-hydroxy-3itert-butyl-51-nethyl phenyl)-5-(2'-nethacryl oxyet hyl)
ben2ot ri a(eean) herysete €h3oIhRO=Clif GHR) P00, @Ml MOBTHZ ¢34 )0 used

so long as it has capability of coloring the (meth)acrylate
copolymer in yellow and can react with one or both of the
monomer (A) and the monomer (B). In particular, a compound
of the following formula (VII) (4- (5-hydroxy-3-methyl-1-
phenyl—4—pyrzolylmethy1ene)-3-methacrylamino—l—phenyl—z—

pyrazolin-5-one) can be used.

OH O
r\\!\ Ny ,f,\' (V)
N H N
CH3 HN
O
H3C
CH»

In addition, the (meth)acrylate copolymer of the
present invention may further contain, as a structural unit,
a unit derived from a reactive monomer having the property
of being photochromic.

The (meth)acrylate copolymer of the present
invention preferably has properties that a soft intraocular
lens, to which it is the most preferably applied, is
required to have. For example, preferably, the

(meth) acrylate copolymer is colorless and transparent in
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CH3 _ Further, the (nmeth)acrylate copol yner of the present
invention can contain, as a structural unit, one or two or nore units
derived from nononers having capability of coloring the

(meth)abryl ate copolymer in yellow The content of the unit
derived fromthe nonomer(s) having capability of coloring the

( et h) acrypbss € @opol ymerhas g etd doed sl pr efedebl gL OL 005 G 0.5 mess %
nmore preferably 0.01 to 0,2 Mass% based on the total anount_ (100
mess%) of t4hei Lni st dengviedd f rom the2 nbhoneraqd)a afel d+eg urtad dek i Yed
f ruin the monomer (W As a nmononer having capability of
col ori ng the2 (oet hy acrieateeocoonotaimers iaf yiéld Gf\ﬁ,fréﬁf)g)iiﬁ@néﬁéexcan be
used so long as it has capabicoloring the (nath) acrylate

copol ymer yebs ol andreagt n eacd  Hwifionel ord bot hebf CP héd HoPd idf and T he
mononer (B), In particular, a conpound follow ng formula

W T) dr oxyb3- met hydis 1depet ybeet hyl Bnejples to be described later.

The (meth)acrylate copolymer of the present
invention includes a block copolymer and a random copolymer,
while it is generally a random copolymer.

[Process for the production of (meth)acrylate copolymer]

The process for the production of a (meth)acrylate
copolymer, provided by the present invention, will be

explained below.

The process for the production of a (meth)acrylate
copolymer, provided by the present invention, . comprises
copolymerizing a monomer mixture containing a monomer (A)

of the general formula (I),

R1 T Y—R -OH
N 2
HQC"—C—'gl—O-—RQ— @ 0

wherein R; 1s a hydrogen atom or methyl, R; is a
linear or branched alkylene group having 1 to 8 carbon
atoms and Y is a single bond or an oxygen atom,

a monomer (B) copolymerizable with the monomer (A) and a
crosslinking monomer (C), in the presence of a
polymerization catalyst and/or under a condition where
light is applied.

In the process for the production of a

- 20~



razol i n-5-can be used, \¢c'N\bla H C 12 In addition, the (neth)
acryl ate copol yner of the esent invention. may further contain as a
structural unit, a unit derived froma reactive nononer having the
property o being photochrom c. The (neth)acryl ate copol yner of the
present: inve ion referably has properties that a soft int.raocul ar

.S, to whichethh) dsryhe a0sbpHI gherabbyoapatl. 8¢, the eedsred o daven,

For exanple, preferably the (nmeth) crylate copolynw.r is colorless

and transpgientohdimers (A) to (C) as raw materials include those
which are explained with regard to the above (meth)acrylate
copolymer of the present invention. Further, there can be
also used those monomers which are explained as monomers
other than the monomers (A) to (C) with regard to the above
(meth)acrylate copolymer of the present invention.

As a method for producing the copolymer, for
example, there can be employed a thermal polymerization
method in which a radical polymerization initiator or
photopolymerization initiator is added to a mixture of the
above monomers as materials, the mixture is fully stirred
to prepare a homogeneous monomer mixture and the monomer
mixture is temperature-increased stepwise or continuously
in the temperature range of 40 to 120°C or a
photopolymerization method in which ultraviolet light or
visible light is applied to the monomer mixture.

Specific examples of the above radical
polymerization initiator include azo initiators such as
2,2-azobis(4-methoxy-2,4-dimethylvaleronitrile), 2,2-
azobis (2,4-dimethylvaleronitrile), 2,2-azobis(2-
methylpropionitrile) and 2,2-azobis(2-methylbutyronitrile)
which are generally known as radical polymerization
initiators and organic peroxides such as bis(4-t-
butylcyclohexyl) peroxydicarbonate, benzoyl peroxide,
1,1,3,3-tetramethylbutyl hydroperoxide, t-hexyl

hydroperoxide, t-butyl hydroperoxide and 3,5,5-
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appearance and has a refractive index of 1,s0 to 1,5,9, atensile
strength of 50 to 2,000 g and a folding load of 15 to 2,000 g, The
above: values of the refractive index, tensile strength and fol di ng

| oad refer to val ues neasured by nethods described in Exanples to be
descri bed | ater, The (meth)aoryl ate copol ymer of the resent
invention tnoheeies] idebhock sopokyner and a random copol yner, while it
is generally a random copol yner, [Process for the pxodnotion of

(math)acryl ate copeb¥bBEjc examples FherpEOEBSECHOLyhBeipEEdUEt i on of
a (neth)aoryl ate copol yner, provided by the present invntion, wll be

expl ai ned belotor include ThePFOCESSed 5y 1 heePiOMUCt | Oy Ofca, -
(met h)acryl ate copol yner, provided by the present invention,

L conpri sesceopohOET + Zhdig, B ONOHES a1 bRk &£ 0Nt thdig, a mononer  (A)
of the general formula (T), wherein R is a hydrogen atom

or net hyl .pHehy Bpropdmenroes, br apches @) kyd-gne: 1gs:aup-havipg L to 8
carbon atons and Y. is a single bond or an oxygen atom a nononer (B)

copol ymer itzadt @<y 4 find drey Tonosesp M andbrige £40S61 4 NKi g honomer  (12)
in the presence of a polynerization catalyst andi or under a condition

wher e | i ghtrimse@apt)ibdPeby1n dienprgeassh o6 d:heiproduction of a
(met h)acryl ate copol yner, provided by the present invention, the

nononers Wto (C) aser pwlpmter bat sohnchudeatbosenuhi sh @é@de§9h?1?egr
with regard to the above (netrQacryl ate copol yner of the presen

i nventi on,adld riiherurd het€l camdber @b so- useek tdosadmnomees whiveh are
expl ai ned as nononers ot her than the nononers (A to (C with regard,

to the aboves (gElmact 3 alen copol y@ir ofs the: regent dgientitely
As a method for producing the copolyner, for exanple, there can be

enpl oyed @ tderumls -npod saTesd Zad ion dret hatk 410 e @ dnadircal
oolynerizatim initiator or photopolynerization initiator is added to

a mxture of the abevenhsvreEERnsS1 agsolRheri ahsidhxhotBols MLl Yesti{sed
to prepare a honbgeneous nononer m xture and the nonomer m xture is

t enper at urtei md e Eased StepW S eIy Cotduiouslap inbdhe teiperature

range of 40 to 120C or a phwtopol yneri zati on nmethod i n which

ul traviol eirdficghiblof virsdhbte dd gie Hsuappl tedthe pherERBANRE ALXEULE,
method, the reaction time period is preferably 1 minute to
3 hours, more preferably 2 minutes to 2 hours.

The resultant reaction mixture is subjected to
extraction procedures such as supercritical extraction or
solvent extraction using a good solvent such as acetone,
methyl ethyl ketone or the like, and the amount of an
unreacted monomer extracted is measured with a gas
chromatograph mass analyzer or the like, whereby it can be
ascertained whether or not the polymerization is completed.

When the polymerization is carried out in a proper
mold or vessel, a copolymer having the form, for example,

of a rod, a block or a plate can be obtained. A molded

product formed of a desired copolymer can be also obtained
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Speci fic exanpl es of the above radical polynerization initiator
include a2o initiators such as

2, 2- azobi s(4- net hoxy- 2, 4-di met hyaval eronitrile), 2,2-

azol oi s(2, 4-dinthyl mal eronitrile), 2,2-azobia(2- nethyibrobionitrile)

and 2, 2-az ié%%MMg Q! m)@e whi ch are general |y, kgn(?%gemals

radi cal polynerization ini ors and organlc perOX| es suc

tas(4-tbutyl Cé@%]ﬁ%/?%yiﬁ @ﬁ%lgﬁ(gﬂ!{ C}?:g\pl fi? ex l&%!llL dg%%oﬁ% t:o {Che

1,1, 3,3-tetranet roper oxi er oxi

Y YRR BN B Br éféﬁé#yé&?@%lcgff%edﬁl% RESRITET

Speci fic exanpl es hot opo ynerlzatlon orinc

g E;ngily g@n%é);ﬁ%lieyd ljapll[;]ﬁ/ k?é(yﬁg%rﬁ)?izyitpmnéﬁd k@ﬁ@%@ldlng are
1- [ 4- (2- hydr oxyet )npf@rge/ %eny{%g{o séﬁ SRt 1 15T 0PALL 6 NS, and

bis(2,4,6- trinethylbenzo |ne oXl

polynerlzaﬁh I or ed

i ncl udi ng tmgi%rrﬁgn%}lﬁ(g& ofﬁ? m %:sanom %/h%)k%é%ﬁle%%% riloahnd the
nithator oy piel e Ablya APRIOXLIBLS Yol Qford Gy S¥based o, Lhe
total nononer erna p ymeri z i on

Tor o_pi ef o AbTy 2 Bour S 1 o&ﬁéﬂ*ﬁ%ﬁ%&{ﬂﬁ@%yo{%ﬁ%nﬁ Saioh

met hod, t £ ion tinme period is preferably 2 mnute to 3 hours,
nor e preferably 2 mnutes to 2 hours, The resul tant

reaction:1§%fgeaﬂé%5%gufg§e¥gééﬁextractlon procedures such as

supexcri t extraction or solvent extraction usi ng a good sol vent

such as acetone. mehbylpethylyketoneorothenlikeeoand Lheoampunt of

an unreacted nmononer extracted is neasured wt as c rona ograph

mass anal yz&r,0fs1he. 14 '%?oox)@e{n?@c |4 820, he @éﬁlﬁﬁe& Whet her, or .

not the polymerization is conpl et e
polynerLu%ﬂ¢ghﬂ§?garrled out in a proper nold or vessel, a copol yner
having the form for exanple of a rod, a block or a plate can be

obtained. A ol dedrptoduct £oniied of,a deshLed-copol YIRL. £an-be akso,

obtained by a net a m xture of nonone as raM/na eri

s charged,diio 4 Celd h@éﬂg‘g%c?ré QD cftd expanding, .8 Lhe, f almol. a-

nol ded artic an end prod €n a pre ure i's appli

| th |
ﬁgtﬁgﬁ”wzfﬁfdlﬁ%‘lf‘{e%qe”? B R e s™ et %% FE% q“fxﬁ FiPhe
pol ymer i zat o msﬂpél@x;&e@g! e LAl oL Ut e e gl feth orE.;ﬂ ed

he pressure t is e on t e copol yner is p ab y
kgt/CﬂQ [égﬁéhérWﬁégH“Héyyl§¥Eﬂcopolymer of the present invention,

and the haptic portions thereof may be formed, for example,
of polypropylene, PMMA (polymethyl methacrylate), polyimide
or the like.

Further, the surface of the optic portion may be
surface-treated by plasma treatment using argon, oxygen or
nitrogen gas.

The soft intraocular lens of the present invention
can be produced by obtaining a copolymer in the form of a

rod, a block or a plate and then cutting and polishing the
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The ir'--accular |ens of the present invention conprises the above
(et h)aoryl ate copol yner of the present invention_ The
intraocular lens is generally constituted of an optic portion (lens
portion) and support portions (haptic portions), The intraocular |ens
of the present invention has an optic portion that is at |east.
required tansd viermed of liche temeehpacmyd atre byopdley mipovef mciel predgdet |
i nvention, and :he haptic portions thereof nmay |IDP formed, for

exanpl e, ofsipal ypropy éne iPVA (feoiny merhigs pesdiacr yoatté)e, feainyiofi dge

or the like. Purther, the surface of the optic portion may
be surfacertiegateed lsyispl asma treat ment using argon, oxygen or
ni trogen gas. The soft intraccular |ens of the present

i nvention can be produesid byhombt didy nee NRbpetY rercme t Helf opn ot a
rod, a block or a plate and then cutting anti polishing the

copol yf fr vaticd |tdw therpercatnprd igmnshypnche heb ere i IR retiod Ligei nq a
nmol d having a. formcorresponning to the formof an intended |ens,
Further, teeraar@l beremplrefedral dheshanibeoipant s dye Hexed to
haportions and the optic portion are separately prepared and the
haot i ¢ portthicorr tare Hantadt ¢t raashtdec Yy thirdir aas Wregddca s g a
intraocular lens or a Lion in" opticon and the haptic oortions are

i nt egr pr odifeEd.1 tBtaimpl ¢ which the Tpd isr @sertidmverst Ghen haiddicpe
expl ained nore in detail with reference to Exanpl es herenaftwhile the
present: OHCEESHAE larenontisgnalpit @ ds)iadiese Exam

Examples
The present invention will be explained more in
detail with reference to Examples hereinafter, while the

present invention shall not be limited by these Examples.

Example 1 (Preparation Example of (meth)acrylate compound)

A 500 ml flask was charged with 13.9 g (70 mmol) of
1,4-bis(2-hydroxyethoxy)benzene, 280 ml of THF
(tetrahydrofuran), 7.1 g (70 mmol) of triethylamine and a
very small amount of phenothiazine, followed by stirring
under the current of argon.

After the above-stirred solution was cooled to
approximately 20°C, and a solution of 4.2 g (35 mmol) of
acryloyl chloride in THF was dropwise added to carry out a
reaction at room temperature. After the reaction was
carried out for 1 hour, ice water and ethyl acetate were

added to carry out extraction. A separated organic layer
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Exanple | (Preparation. Exanple of (nmeth)e conpound) A 500 m flask

was charged with 13.9 g (70 mnci) of U2- hydr oxyet hoxv' b
(Let: very small anmount phenot under the current of argon, 280 Pn, of
THF mol ) ofand a by stirrin After the above-stirred

solution was cooled to aproxi.mately 20CC, and a solution of 4,2 ¢
(35 mol ) wef aerykdyleé thnbTiineF (Radtdreprre addedries e¥PEyaBRYETrgus
reaction at roomtenperat' After the reaction was carried out for 1

hour, icesmdfiem ghdfethyl(NacePat.e fndriewsdtey tfd ld@yDut TRt ract i on.

A separated organi.c |ayer .
resultant filtrate was concentrated and then purified with

a column to give 3.2 g of a white crystal. Further, the
white crystal was recrystallized to give 2.4 g (yield:

27 %) of a white crystal (melting point: 55°C). As a result
of H-NMR analysis, it was ascertained that the thus-
obtained white crystal was 1,4-bis(2-hydroxyethoxy)phenyl
acrylate having the following structural formula (to be

referred to as “HEPA” hereinafter).

H
H2C=C—ﬁ—O—CHzCHg—O O—€H,CH,;—OH

HEPA

Example 2 (Process for producing (meth)acrylate copolymer
and soft intraocular lens)

A sample tube having a volume of 30 ml was charged
with 10 mass% of HEPA prepared in the above Example 1 as a
monomer (A), 40 mass% of butyl acrylate (“BA” hereinafter)
as a monomer (B;), 50 mass% of 2-phenylethyl methacrylate
("PEMA” hereinafter) as a monomer (B,), 5 mass%, based on
the total amount of HEPA, BA and PEMA, of ethylene glycol
dimethacrylate (“EDMA” hereinafter) as a crosslinking
monomer (C), and 0.4 mass%, based on the total amount of
HEPA, BA and PEMA, of azoisobutyronitrile (AIBN) as a

polymerization initiator as shown in Table 1 to be
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was washed with brine ;salt water) and dried over anhydrous sodi um
sul fate (Na2:304), followed by filtering. The resultant filtrate was
concentrated and then. purified with. a colum to give 3,2 q of a
white crystal. Further, the white crystal was recrystallized to give
2.4 g eyield: 27 %9 of a. white crystal (nelting point: 55"C¥. As a
resul t of dpEME Pedahal§si sanflt thascasekrt afhed"Ehat fitheYt RhsTred o
obtai ned white crystal was 1, 4-bi s(2-hydroxyethoxy)phenyl. acrylate
havi ng t h@i¥el polPRgISEROEEURANCFSF niitACEES Beliefefred to as

"HETj , A" hereinafter). H2CC C 0 CH2CHz-------- 0 11 0, OH2CH2-0H
The above solution was cast into an intraocular-

lens-producing mold formed of polypropylene and
temperature-increased up to a temperature of 100°C in a
pressure polymerization furnace in a nitrogen atmosphere of
a pressure of 2.5 kgf/cm®, and then polymerization was
carried out for 2 hours to give a copolymer (diameter 6 mm,
thickness 0.6 mm) having the form of an optic portion of an
intraocular lens.

Separately, the same monomer mixture solution as
the above was polymerized in a box-shaped vessel to give a
copolymer having the form of a sheet (15 mm long, 15 mm
wide and 0.6 mm thick).

The thus-obtained copolymer was immersed in 100 ml
of methanol to remove unreacted monomers and fully dried,
and the copolymer was measured for various physical
properties by the following methods. Table 2 shows the
results.

1. Appearance

A copolymer (diameter 6 mm, thickness 0.6 mm)
having the form of an optic portion of an intraocular lens
was immersed in water at 23°C for 24 hours, and then, light
from an LG-PS2 white light lamp supplied by Olympus Optical
Co., Ltd. was applied to the side surface of the copolymer.
And, the copolymer was visually observed to evaluate it for

whether or not it had a change in transparency and color.
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HEPA Exanpl e 2 (Process for producdng (netn)ac yiate copol yner and
soft intraocul ar |ens) A sanpl e tube having a volune of 30
Ta was charged with 10 nass% of HEPA prepared in the above Exanple i
as a nonomer (A), 40 mass% of butyl acrylate ("BA" hereinafter) as a
nmononer (Bl), 50 nmass% of 2-phenylethyl nmetharrylate . ("PEMN

her ei naf t 8 &¥a3auRRoRBr WeBZF9n§u§ﬁ§§%mb§§§df8leWénEo aF 18FSunt of
HFPA, DA and PEVA, of ethylene glyrol dinmerhacrylate ("FDVA"

her ei naf t dE)aasiag iepossEilAkiEAg mononer (C), and 0,4 nass% based on
the total amount of HFPA, BA and EEMA, of azoi sobutyronitrile (AlBN)
as a pol yireriGatookessiandtiorangoai®wn in Table 1 to be described.
|ater, and these materials were fully stirred to COve honpbgeneous
monomer nilkt uskigot Lt j@pecified The above sol ution was cast into
an intraocul arbens-,:=AJ Khag nold forned of pol ypropyl ene and

t enper at ure: i feredsSeddup to a tenperature of 1000t in a pressure

pol ynmeri zation furnace in a nitrogen. atnosphere of a pressure of

. 2.5 kgf / @ Teard lensh 15oSyer i zati on was carried out for 2 hours to
gi ve a copolyner (diameter 6 mm thickness 0.6 avi nd_t he form of
an optic portion Jf PGIRUOHIRE L s having gL gﬁi‘%r%& VG He
sanme nononer m xture solution as the above polynerjzed in a

box- shapedasy S¥EEIESEE Y BFb 28 Cop A e I‘?é\?lkﬁ\%ilﬁé 3 &R 15
mmlong, 15 mmw de and (3.6 mmthiclO. .The t hus obt ai ned
copol ymer Jeas e $8Y i o G tOF FEHANES Y &G énie mifkact ed
mononers and fully dried, arid the copol ynmer was asured for various

physi cal pProparEsss by (HE f NS TRthedSParsl &Kol S he

results. 1. Appearance , copol yner (di aneter nun,
t hi ckness (& ME WG (HE TeSof é‘ﬁéﬁdﬁylir‘r’ﬁt'rtﬁf’&}ln% b Rag30t-

imrersed in water at 23QC for 24 hours, and then, Iit%ht
HO776 supplied by Instron Japan Co., Ltd. measure the

copolymer for a tensile strength. The copolymer was
tensioned at a tension rate of 100 mm/minute (the unit of
data is g).
3. Folding load

A copolymer (diameter 6 mm, thickness 0.6 mm)
having the form of an optic portion of an intraocular lens
was fixed with holding tools and folded with a universal
material-testing machine 4301-H0776 supplied by Instron
Japan Co., Ltd. to measure a folding load. The measurement
was conducted at a folding speed of 100 mm/minute at a
folding distance of 3.6 mm (the unit of data is g).
4. Refractive index

With a refractometer DR-M2 supplied by ATAGO CO.,
LTD., a copolymer (diameter 6 mm, thickness 0.6 mm) having

the form of an optic portion of an intraocular lens was
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froman LG 2S2 white light |anmp supplied by O ynpus Optical Co., Ltd,
was applied to the side surface of the copolynmer. And, the copol yner
was visually observed to evaluate it for whether or not it had a
change in transparency and color. The eval uation was conducted on
the followng ratings. [Evaluation ratings] Colorless and transparent
slightly pacafieddXat PaEEI fusEchP,e-Tensi (5 atlr engt.h An
obt ai ned copol yner having the formof a sheet was processed so as to
have a dunbbbelisistaped form (total length 10 nm width of the
narrowest portion 1 mm thickness 0,6 nm, and the thus-prepared
sanpl e was tensi onddcabphyacyni(dépsakernbenmal thésknagsntchi na)
43011- 10776 supplied by Instron Japan Co,, Ltd, to neasure the

copol ymer feyigdtiensi fersteenyt orThe keeopol gmert was tehsienedanat lans
tension rate of 100 nmmnute (the unit of data is g), 3, Folding had
A copol yneva¢ dimaneteed 61 mmyatdr ckiness® @, ®mA4 Henrinsg arle thorm iofmearsed
optic portion of an intraocular lens was fixed with holding tools and
f ol ded wi t hnavaipéwexrtsal 8 thter i28°Ct estnidnghraebbrera30&- HO7TBesuppl i ed
by Instron Jarun. Cs., Ltd. to neasure a folding |oad. The

measur emrentORRSYBOR VRS e 3t L aed of i Ago’s pR edt ©FCADTORHRT M HET @S aPPa
folding distance of 3,6 nm(the unit of data 4. Refractive index

Wth a. refPablibvet epubR Md shippPieaehy ATAGRH CGO - LTH:4- & &®pol yrer
(diameter 6 nm thickness 0,6 nrs) having the formof an optic
portion of canliate ateubarthensapps of the following ratings.

(Evaluation ratings)

A: Even in a temperature change from 33°C to 23°C in
water, no glistening occurs and excellent transparency is
maintained.

B: In a temperature change from 33°C to 23°C in
water, slight glistening is observed, but in a temperature
change from 33°C to 28°C in water, no glistening occurs and
excellent transparency is maintained.

C: In a temperature change from 33°C to 23°C in
water, intense glistening occurs, and in a temperature
change from 33°C to 28°C in water, slight glistening is
observed.

D: Even in a temperature change from 33°C to 28°C in
water, intense glistening occurs.

E: Glistening exists in a matexrial from the
beginning regardless of a change in temperature, and the
material is non-transparent.

It is seen from Table 2 that the copolymer obtained
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measured at 23C using e-ray (546,1 nn), S. distening

copedyner (dianeter 6 MI:, thickness 0,6 1,,d) having the formof an
optic portion of. an ir,4irabdular lens was imersed in water at 33C
for 24 hours and then. imrersed in water at 28C or 23C, and the
appear ance of the copol yner was observed through a stereoscopic

m croscopel (I ERMIVG: 3uppéied byocldlympos Opsieabe&oancet dn. yater and
evaluate it on the basis of the follow ng ratinge. (Evaluation
ratinc_3) exhibits afpré&ven fanaitenperatare shdngeshirbdm 8380C110923Gad
in water, no glistening occurs and, excellent traneparency |s

mai nt ai ned(easily fold@bléh, andenperaturkashangesfroas33Citabl23Coicn
wat er, slight ciistening. is observe& but in a. tenperature change
from 33C te 280 . inwaterylap genst eniing socourtheandsext élliantthe
transparency i s maintained. C, In a tenperature change from
33C to 23Cppolaner,obntenseé ghi Exenphg dcbarsa aafrant aveehpéeat afe.
change from33C to 28C in water, slight glistening is observed.

D: Even inlaSEenpedatsr érehahygenf aohr28€oepeR8C- Lnpaarenyg pheeasenon
gl i stening occurs. 2; Gistening exists in a material from
t he begi nnénghiregasdtesslefl alchanagengniteapecapraretuaadchheganteri al
is non-transparent, IL is seen from Table 2 that the copol yner

obtai ned Wwat&xanple 2 has no problemon its appearance in water and
exhibits a proper tensile strength and a small folding |oad (easily
foldable.), and that it has properties suitable for a soft
intraocular lens. It is further seen that the copol yner obtained in
Exanpl e 2 Hasmaleefpact iveanddégmphrdt 522 Bndmpsefree-ffom a.
transparency-inpairi ng phenonenon such as so-called glistening in a

t enper at ur e changeCopolamers each having the form of an optic portion

of an intraocular lens were obtained in the same manner as
in Example 2 except that the monomers as raw materials and
the amounts thereof were changed as shown in Table 1, and
they were evaluated for various properties in the same
manner as in Example 2. Table 2 shows the results.

In addition, each of the copolymers obtained in
Examples 2 to 12 was subjected to Soxhlet extraction with a
good solvent such as acetone, methyl ethyl ketone or the
like for 6 hours, and total amounts of unreacted monomers
were measured with a gas chromatograph mass analyzer to
show 50 ppm or less in all the Examples.

Abbreviations in Table 1 correspond to substance
names as follows.

HEPA: 1,4-Bis(2-hydroxyethoxy)phenyl acrylate

BA: Butyl acrylate

BRM: Perfluorooctylethyloxypropylene methacrylate
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Exanples |I - 12 and Conparative Exanples |- 6 Copol yner s
each having the formof an optic portion. of an intraocular |ens were
obtained in the sane manner as in Exanple 2 except that the nononers
as raw materials and the anmounts thereof were changed as shown in

Table 1, and they. piel.e evaldiatied far avakiiQ4¢se properties in the same
manner as in Exanple 2. Table 2 shows thé results. In

addi tion, each of tdgcopolpH®is Al rREHaREXakel es 2 to 12 was
subj ected to Soxhlet extraction with a good. Solvent such as acetone,

met hyl ethyl ket onedivd.he Jided@Qfe thNowethadd1bekal amunts of
unreacted nononers were nmeasured with a gas chromat ograph mass

anal yzer to show. 5&mAmli@sscyi-n-erdig el esrylate
Abbreviations in Table 1 correspond to substancé names as foll ows.

HEPA: 1, 4- Ei s(2- hydrmmspet hexypirRabdemar WatedBAatBut yl acrylate
BRM Perfl uorooctyl et hyl oxypropyl ene nethacrviate PEA: 2-Phenyl et hyl

acryl ate PENMA: 2- Pheimi .etihyd - Nweihactiviate nReEMiryA-altkenoxyet hyl
nmet hanryl ate HPPA: 2- Hydr oxy- 3- phenoxypropyi acryl ate TFEMA:

Trifluoroethyl nethagny! afgyNEN ghy@-dYoranedielcrgilagichacryl at e EDNA:
Et hyl ene gl ycol dinethacryl ate GANA:

A20bi 51 SUBULyr Oni L1110 VL 68 5 5% AL abl oD 4 i met by val & A FiT )
AIBN: Azobisisobutyronitrile
V-65: 2,2’-Azobis(2,4-dimethylvaleronitrile)
T-150: 2-(2’-Hydroxy-3'-tert-butyl-5'-methylphenyl) -
5- (2’ -methacryloxyethyl)benzotriazole
HMPO: 4- (5-Hydroxy-3-methyl-1l-phenyl-4-

pyrazolylmethylene) -3-methacrylamino-1-

phenyl-4-pyrazolin-5-one
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T-150; 2-(2'-Hydroxy-3'-tert-Qutyl-5'-nethyl phenyl)-
5-(2' - et hacryl oxyet nyl ) benzotri azol e HWGO.
4- (5- Hydr oxy- 3-net hyl -1 - phenyl- 4-

pyrazol y[ methyl ene) - 3- met hacryTfani np- - phenyl|- 4- gyrjacpl } nt 5{one | -
30 - Ex. ERaifi g, CHx. Qonpar|al ve| Exa a It|Y|s [sepn|frfom Tabl e
2 that the cgpgl ymer s olgt aijngd |i nj EXapl ess8 o |14 Sl pr|y|have no
probl em pn i t'sTappearjance i|n (wat ef pnf exhi bi | prgper tepsil e and
smal | foldiriq,loads,| and tihgt |t hey| have propertfigs |suj tpble|for |a
softlensi Itpig tiurthey sedrthesel copal (Gars haveliref ractiyefinch
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Example,

CEx.

Comparative Example

It is seen from Table 2 that the copolymers

obtained in Examples 3 to 12 similarly have no problem on

its appearance in water and exhibit proper tensile

strengths and small folding loads, and that they have

properties suitable for a soft intraocular lens.

It is

further seen that these copolymers have refractive indices

of more than 1.5 and have a high effect on inhibition of a

transparency-impairing phenomenon such as so-called
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CLAI M5 1. A soft intraocular lens conprising a (neth)acryl ate
copol ynmer obtai ned by copol ynerization of a nononmer m xture
contai ning a methacryl ate monomerhe general fornula
wherein RL is a hydrogen atomor nethyl, R2 is a linear or branched
al kyl ene group having 1 to 6 carbon atoms and Y is a single bond or
an oxygen cdtigrperda nnoner YeB)peoopolnaretiazalsl e winehkthe (et h) acryl at e
monomer (A) and a crosslinking nononer (C), The soft
i ntraocul ar | ens o¥nctla etdheneredn thentepdeynsedbamehel mononer
(A) and a unit derived fromthe nmononmer (B) have a mass ratio (a nmass
of the uniGongeriatedef rforanttiee o iere My A ivas ©1ofl tsh@ARfiar aderd vied
fromthe monomer B)) of 1/99 to 40/60. 3.The soft intraocular |ens of
claiml, whdresi mrichexodorfera (Bonesr daredtled Strsmas hovsher €3,)  of
the general fornmula (1V), (1V)
folding load as shown in Table 2. However, 1t is seen that
glistening occurs in the copolymer due to a change in
temperature in water since the copolymer contains no unit
derived from HEPA.

As shown in Table 1, further, the copolymers
obtained in Comparative Examples 2 to 6 contain units
derived from HPPA in place of the unit derived from HEPA
and further contain units derived GAMA as a crosslinking
monomer, and they all have proper tensile strengths and
refractive indices as shown in Table 2. However, the
copolymers of Comparative Examples 2 to 5 are opacified
when they are only stored in water having room temperature
for 24 hours, and they show large folding loads, and it is
seen that they are not suitable for any soft intraocular
lens. Further, it is seen that the copolymers of
Comparative Examples 3, 5 and 6 heavily suffer the
occurrence of glistening even in a temperature change from
33°C to 28°C, and that the copolymers of Comparative
Examples 2 and 4 have glistening in their materials from

the beginning and are non-transparent regardless of a

change in temperature.
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0 - 35 - wherein Ra is a hydrogen atomor nethyl and R4 is
a linear or branched al kyl group having 3 to 12 carbon atons, or a
mononer (82) of the general fornmula (V), CORe Ar (V) O wherein R5
is a hydrogen atomor nmethyl, REis a bond or a linear or
branched al kyl ene group -having to 8 carbon atons, Y is a single bond
or an oxygendatom ahdU#i siubgtituted or non-substituted phenyL group
or 4- (a,a-dinethyl benzyl)phenyl. 4. The soft intraocular |ens of
claim1l1, which conktacnhsdanuntb déeri pedstEnomiaveonaper, haeirrgcan be
capability of absorbing ultraviolet ray, 5. The soft intraocul ar
| ens of clarovideahnchetofmatnsa®rPbate Sommsshg daded pnotdest ddal
anmount of a unit derived fromthe nononer (A) and a unit derived from
t he nononethé Byrodficaiani theeedfedaf (oath hecnphater chawl yige ¢ apabi hirt
of absorbing ultraviolet ray.

unit derived from the above (meth)acrylate compound, having

high refractivity and having both flexibility with which a
lens formed therefrom is foldable and transparency capable
of preventing (free of) the occurrence of the glistening, a
process for the production of the above (meth)acrylate
copolymer and a soft intraocular lens comprising the above

(meth) acrylate copolymer.
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6. The soft intraocular lens of claim4, herein the nononer having
capability of absorbing ultraviolet is a conpound of the fornula
(VI). 7,The soft intraocular lens of claiml.h contains a unit
derived froma nononer having capability of coloring the
(meth)acryl ate copolyner in yellow S dhgrgeft intraocular |ens of
claim7, which contains 0.005 to 0.5 nmass% based on the total anount
of a derived fromthe nononer (A) and a unit fromthe nononer ( of
the unit derived froma nononer having capability of coloring the

(meth)acryhate copgl ygge th¥§bEQWar51'erH§ 88hbrh B hgogul( ﬁ\éth@'&%r%ate
claim7 wherein the nononmer having capability of coloring

(meth) acryl g, 15 WA ity &) Q¥ISL AnommRaush of s tat‘emér%rﬁ@f anf{Mbe
containing a methacrylate monomer (A) of the general formula
(I),

N

_| _/Y_Rz‘OH
Hzc—C-—g—O—Rz— @ (1)

wherein R; is a hydrogen atom or methyl, R; is a
linear or branched alkylene group having 1 to 8 carbon atoms
and Y is a single bond or an oxygen atom,

a monomer (B) copolymerizable with the (meth)acrylate

monomer (A) and a crosslinking monomer (C).

2. The soft intraocular lens of claim 1, wherein a unit
derived from the monomer (A) and a unit derived from the
monomer (B) have a mass ratio (a mass of the unit derived

from the monomer (A)/a mass of the unit derived from the

monomer (B)) of 1/99 to 40/60.

3s The soft intraocular lens of claim 1, wherein the
monomer (B) is selected from a monomer (B;) of the general

formula (IV),



wherein R; is a hydrogen atom or methyl and R, is a
linear or branched alkyl group having 3 to 12 carbon atoms,
or a monomer (B;) of the general formula (V),

||?5
Hzc:C—(l“T—O—Rﬁ—Y—Ar (V)
O

wherein Rs is a hydrogen atom or methyl, Rg is a
single bond or a linear or branched alkylene group having 1
to 8 carbon atoms, Y is a single bond or an oxygen atom and

Ar i1s a substituted or non-substituted phenyl group or 4-

(o, -dimethylbenzyl) phenyl.

4. The soft intraocular lens of claim 1, which contains
a unit derived from a monomer having capability of absorbing

ultraviolet ray.

5. The soft intraocular lens of claim 4, which contains
0.05 to 3 mass%, based on the total amount of a unit derived
from the monomer (A) and a unit derived from the monomer (B),
of a unit derived from the monomer having capability of

absorbing ultraviolet ray.

6. The soft intraocular lens of claim 4, herein the
monomer having capability of absorbing ultraviolet is a

compound of the formula (VI).



CH,

N =
CH,3 \ CH,
1 N— A VI
Hzc—C'—(Ill‘—O—(CHz)Z \'g C——CHy (V1)
O OH CH,
7. The soft intraocular lens of claim 1, which contains

a unit derived from a monomer having capability of coloring

the (meth)acrylate copolymer in yellow.

8 The soft intraocular lens of claim 7, which contains
0.005 to 0.5 mass%, based on the total amount of a unit
derived from the monomer (A) and a unit from the monomer (B),
of the unit derived from a monomer having capability of

coloring the (meth)acrylate copolymer in yellow.

9s The soft intraocular lens of claim 7, wherein the
monomer having capability of coloring the (meth)acrylate

copolymer in yellow is a compound of the formula (VII).

OH O
N N—¢ N (VI
\\ H [l
N N
CHs HN
O
HaC
CH,



