OGOLAR LENS MATERI AL The present invention relates to an ocul ar

4ens material. Mre particularly, it relates | ens
mat erial- which is excellent in surface wettability RERRTENCY
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" transparency and proper hardness. Especially when a hard ocul ar | ens

havi ng oxygen perneability is desired, it is common to enploy a
silicone-containing component in order 15 to inprove the oxygen
perneability. When such a silicone-containing conponent is used,
It Is certainly possible to obtain an ocular |lens materia

excel lent in oxygen perneability. However, such an ocul ar | ens

mat eri al has drawbacks that the hardness 20 tends to be |low, and the
surface wettability (wettability

OCULAR LENS MATERIAL

The present invention relates to an ocular lens
material. More particularly, it relates to an ocular
lens material which is excellent in surface wettability

5 and transparency and has a high refractive index and a
relatively high hardness and which is thus useful for
e.g. contact lenses, intraocular lenses or artificial
cornea.

An ocular lens material to be used for ocular lenses

10. such as contact lenses or intraocular lenses, is usually
required to have excellent oxygen permeability, excellent
transparency and proper hardness. Especially when a hard
ocular lens having oxygen permeability is desired, it is
common to employ a silicone—contaiging component in order

15 to improve the oxygen permeability.

When such a silicone-containing component is used, it
is certainly possible to obtain an ocular lens material
excellent in oxygen permeability. However, such an

ocular lens material has drawbacks that the hardness

20 tends to be low, and the surface wettability (wettability
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an ocular lens material having poor surface wettability,
eye, a dry feeling or a trouble such as a dry eye is
sul t. 5 The present invention has been nmade in view of

prior art, and it is an object of the present invention to
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[ efhe present invention has been made in view of such a
prior art, and it is an object of the present invention
to provide an ocular lens material which is excellent in
surface wettability and transparency and has a high
refractive index and which further has a relatively high
hardness.

The present invention provides an ocular lens
material made of a polymer obtained by polymerizing
polymerizable components comprising a monomer of the
formula (I):

R!-R2-0-C-X (1)

g

wherein R! is a group of the formula:

R3
I
H,C=C~C-0-
O
o)
wherein R3 is a hydrogen atom or a methyl group, or a

.group of the formula:

HZC=CH@

R? is a C,.5 alkylene group, and X is a group of the

COOH COOH
formula ——<§j25 ; a group of the formula"<§:2{ ,

COOH



-3-; a group of the formula [err] , or a group of

€OOH' the formula [err] Now, the present invention will be
described in 5 detail with reference to the preferred enbodi nents.

As mentioned above, the ocular |ens material of the present invention
I's made of a pol ynmer obtained by pol ymeri zi ng pol ynmeri zabl e conponents
conprising a nmononmer (hereinafter ¥+efeyred to as nononer (A)) of the
10 formula (1): [err] wherein Rlerr] isgguoup of the formula:
[err] wherein R err] is a hydrogs or a nethyl group, or a
group of the hogroup: ofethe formuRkerr] A grr] al kyrere gidup.ofand X
Is a group of the formul a group of the formula

A
COH COOH a g > 60@Ke fornul a [err] ,or a
group of 25 thehéomuacal .

Now, the present invention will be described in
5 detail with reference to the preferred embodiments.

As mentioned above, the ocular lens material of the
present invention is made of a polymer obtained by
polymerizing polymerizable components comprising a
monomer (hereinafter referred to as monomer (A)) of the

10 formula (I):

Rl—Rz—O-(Hl-X (I)
o)

wherein Rl is a group of the formula:

15 r|{3
H,C=C~-C-0-
T
O -

wherein R3 is a hydrogen atom or a methyl group, or a

group of the formula:

20 H2C=CH-®

R? is a C;_ g alkylene group, and X is a group of the

COOH
COOH
formula ——<zj2{ r a group of the formula ’

COOH CQOH
a group of the formula _E:::I::jﬁ , or a group of
25 COOH
the formula—~<::3{ .

The above monomer (A) is a component which is capable



The above nonomer (A) is a conponent which is capable

- 4- of not only inparting excellent surface wettability to t he
resulting ocular Iens material but also providing an ocul ar | ens
material excellent in transparency while mai ntai ni ng a high
refractive index and a relatively high 5 hardness. Besides, when the
mononer (A) is used in conbi nati endwt h a nononer (hereinafter
referred to as nononer (B)) having an unsaturated doubl e bond

COpolyﬂerizab§ﬁeM6£hoﬁf§ ?§§Qg§£?éA%xc$@igﬁt?%ﬁkfQEe ngFaﬁﬁiq&pbﬁe

her ei nafter, nonone Its goo conpat i Ity with various

types of monopRs (Eiw1¥NRECEY¥ular 16RH8 mEEHELADNIbAEULAEC| BREOVIREAG @h IS
excellent in transparency. Speci fi ¢ exanpl es of the nononer

(A) include, §ghlar lef¥aMRteridlpbkbeldshexynethyhsprtbaeyyvatige 2- 15
pht hal oyl oxyet hyl net hacryl ate, 2-phthal oyl oxypropyl met hacryl at e,

3- pht hal oyl oxyaEhbyiniRghachyynt eefBactive phibal aploxyeehyk ivelaniyghat e,
3- pht hal oyl oxypr opyl nmet hacryl ate, 4-phthal oyl oxynet hyl nethacryl at e,
4- ply hahayé@nayet hyBeskbfi@acr vhahethd- pbhbmeoylA)ypsopgked 26

met hacryl ate, 2-hexahydropht hal oyl oxynmet hyl net hacryl ate,

2- hexahydr ophtomb bys bkget wiythnat nosepent ¢hepeinafter referred to as
hexahydr opht hal oyl oxypr opyl nethacryl ate, 3-
hexahydrophth@?@gm%&ygﬁiEyhaﬁénaaenyuaﬁétusated double bond

copolymerizable with the monomer (A), which will be
described hereinafter, the monomer (A) exhibits good

10 compatibility with various types of monomer (B), whereby
the resulting ocular lens material is excellent in
transparency.

Specific examples of the monomer (A) include, for
example, 2-phthaloyloxymethyl methacrylate, 2-

15 phthaloyloxyethyl methacrylate, 2-phthaloyloxypropyl
methacrylate, 3-phthaloyloxymethyl methacrylate, 3-
phthaloyloxyethyl methaq;ylate, 3-phthaloyloxypropyl
methacrylate, 4-phthaloyloxymethyl methacrylate, 4-
phthaloyloxyethyl methacrylate, 4-phthaloyloxypropyl

20 methacrflate, 2-hexahydrophthaloyloxymethyl methacrylate,
2-hexahydrophthaloyloxyethyl methacrylate, 2-
hexahydrophthaloyloxypropyl methacrylate, 3-
hexahydrophthaloyloxymethyl methacrylate, 3-
hexahydrophthaloyloxyethyl methacrylate, 3-

25 hexahydrophthaloyloxypropyl methacrylate, 4-
hexahydrophthaloyloxymethyl methacrylate, 4-
hexahydrophthaloyloxyethyl methacrylate, 4-



hexahydr opht hal oyl oxyet hyl methacrylate, 3- 25 hexahydropht hal oyl oxypr opyl
met hacryl ate, 4- hexahydr opht hal oyl oxynet hyl net hacryl ate, 4-
hexahydr opht hal oyl oxyet hyl nethacryl ate, 4-

-5- hexahydr opht hal oyl oxypropyl nethacryl ate, 2-

pht hal oyl oxymet hyl acryl ate, 2-phthal oyl oxyet hyl acryl ate,

2- pht hal oyl oxypr opyl acryl ate, 2- -phtHhal oyl oxynet hyl acryl at e,

2- pht hal oyl oxyet hyl 5 acryl ate, 2-phthal oyl oxypropyl acrylate, 4-

pht hal oyl oxyngt yl at e,
4- pht hal oyI oxypr o@ﬁfﬂﬁagltogﬁ%yﬂ%ﬂﬁhex ﬁuc}?%pﬁ%e‘i g%/f oxynet hyl
acryl ate, ht fb;yi 1@@%}%@ hylprei ¥l 6§ Fox e thyD

i? oyﬂ ypr opyl

hexahydropht acryl at’e, hexahydr opht hal oyl oxynet hyl
acrylate, 3- zer o4 lacey VA ©d £,2-3-
hexahydrophthal3§onypropylEﬂiﬁ#atgﬁméﬁiw hexahydr opht hal oyl oxynet hyl
acryl at e, 4—pﬁﬁhdmﬁymbuyMHﬂﬁjEﬂandymaﬁﬁJUQ pitthya bo¥lodyethyl
hexahydr opht hal oyl oxypropyl acryl ate, 4- met hacryl oyl oxynet hyl

trinellitgc ammylake, -phﬁhdﬁmydeypmngyiraﬂrylatnﬂI41|c acid, 4-
nmet hacryl oyl oxypropyl trinellitic acid, 4-
phthaloyloxymethyl acrylate, 4-phthaloyloxyethyl
acrylate, 4-phthaloyloxypropyl acrylate, 2-
hexahydrophthaloyloxymethyl acrylate, 2-
hexahydrophthaloyloxyethyl acrylate, 2-

10 hexahydrophthaloyloxypropyl acrylate, 3-
hexahydrophthaloyloxymethyl acrylate, 3-
hexahydrophthaloyloxyethyl acrylate, 3-
hexahydrophthaloyloxypropyl acrylate, 4-
hexahydrophthaloyloxymethyl acrylate, 4-

15 hexahydrophthaloyloxyethyl acrylate, 4-
hexahydrophthaloyloxypropyl acrylate, 4-
methacryloyloxymethyl trimellitic acid, 4-
methacryloyloxyethyl trimellitic acid, 4-
methacryloyloxypropyl trimellitic acid, 4-

20 acryloyloxymethyl trimellitic acid, 4-acryloyloxyethyl
trimellitic acid, 4-acryloyloxypropyl trimellitic acid,
2-phthaloyloxymethylstyrene, 2-
hexahydrophthaloyloxymethylstyrene, 7-
methacryloyloxymethylnaphthoic acid, 7-

25 methacryloyloxyethylnaphthoic acid, and 7-
methacryloyloxypropylnaphthoic acid. These monomers may

be used alone or in combination as a mixture of two or



20‘acryloyloxynethyl trinmellitic acid, 4-acryl oyl oxyet hyl
-acid, 4-acryl oyl oxypropyl trinellitic acid,

trinellitic

2- pht hal oyl oxynet hyl styrene, 2- hexahydr opht hal oyl oxymnet hyl styrene, 7-
nmet hacr yl oyl oxymet hyl napht hoi ¢ acid, 7- 25 nethacryl oyl oxyet hyl napht hoi c
acid, and 7- met hacr yl oyl oxypr opyl napht hoi ¢ aci d. These nononers may

be used alone or in conbination as a n=x#6ure of two or
- 6- nore of them Anong them 2-phthal oyl oxyet hyl

nmet hacryl ate of

the formila mbfl ot themfOrlr\rxun?ﬁadtﬁ'e{ﬂ?xQhﬁﬂEHQTB9§g?gEQh¥{Qt hyl

nmet hacryl ate a“[err

préeferred fromthe

vi ewpoi nt tha&egggarfigtgaggbkﬁeoformula@ffectiver i mparting excel | ent

transparency and sur

refractive i ndex, to the ocular lens materi al .
CHj HOOC
|
H2C=C—-C—O—-C2H4—O-C~©
5 i It
0] 0]

ace 15 wettability as well as a relatively high

and 2-hexahydrophthaloyloxyethyl methacrylate of the

formula

CHgs HOOC
|
10 HpC=C-C—-0-C2Hy—-0-C

I
: :

are breferred from the viewpoint that they are capable of

effectively imparting excellent transparency and surface

15 wettability as well as a relatively high refractive

index, to the ocular lens material.

a

The amount of the monomer (A) is preferébly at least

3 wtg, more preferably from 5 to 99 wts, of the

polymerizable components, in order to adequately obtain

20 the effect for imparting surface wettability by the use

of such monomer (A).

The ocular lens material of the present invention may

be composed, in its entire amount or in its major amount,

of a polymer obtained by polymerizing a polymerizable

25 component consisting of the above monomer (A).

However,

in the present invention, it is possible to employ

polymerizable components containing the above-mentioned



The ampunt of the nmonomer (A) is preferably at |east 3 Mm% nore

prefierably from5 to 99 wt% of the pol yneri zabl e conponents, in order
to adequately obtain 20 the effect for inparting surface wettability by
the use of such nononer (A). The ocular lens material of the
present invention may be conposed, inits entire anount or in its mgjor
anount , of a polyner obtained by pel §nerizing a polynerizable 25
conponent consisting of the above nononer (A). However, in the

present invenﬁ&&gmeit%%§ eaaggﬁéﬁ &ptﬁnﬁﬁgymonomepokxy¢rgéabbﬁgcaapeaent§

cont ai ni ng the above-nentio

mononmer (B) tRQebbge ¥E!EnéhSréBERFEinténtiéR wPIU A6ttBe hindepeapose of
the present i'hvention will not be hindered. The above nononer (B)

may suitably be sghecabB8ve monéfgen{Bnomaposuibabhgt beeselecleddesired
ocul ar | ens 5 material and may be used by properly adjusting its anount
so that the t@gpéndimgntpoh phéynatureabdbf thepdeshtedwotular lebs 100 wt %
preferably within a range of at nobst 97 wt% nore preferably within a
range of fgr omdtenidb andomay be usedicbyopyoperknbadjeshpogents. amount
exanpl e, when a non- 10 water absorptive ocular lens material is desired,
a hydr ops@btkatrohbeetobrl nanewnbnefrepohae pbzahl al gomponesspeWidd f or

use, and when a water-absorptive ocul ar | ens
be 100 wt%, preferably within a range of at most 97 wts,

more preferably within a range of from 1 to 95 wts, of
the polymerizable components. For example, when a non-
10 water absorptive ocular lens material is desired, a
hydrophobic monomer or macromonomer may be mainly
selected for use, and when a water—absorptive ocular lens
is desired, a hydrophilic monomer or macromonomer may be
mainly selected for use. Likewise, when an ocular lens
15 material excellent in mechanical strength is desired, a
reinforcing monomer or macromonomer may be selected for
use, and when an ocular lens material excellent in water
resistance or solvent resistance is desired, a
crosslinkable monomer may be selected for use to form a
20 crosslinked structure.

Specifically, for example, in a case where it is
desired to impart oxygen permeability to the resulting
ocular lens material and at the same time to reinforce
the mechanical strength of the ocular lens material, a

25 polysiloxane macromonomer, such as a polysiloxane
macromonomer having a polymerizable group bonded to the

siloxane main chain via one or two urethane bonds, a



is desired, a hydr ophi Il i ¢ nononer or macronononer may be mai nly

sel ect ed for use. Likew se, when an ocular lens 15 material excellent in
mechani cal strength is desired, a rei nforci ng nononer or rmacrononomner
may be sel ected for use, and when an ocular lens material excellent in
wat er resi stance or solvent resistance is desired, a

crosslinkabl e nononer may be sel ected fo8 wse to forma 20 crosslinked
structure. Specifically, for exanple, in a case where it is

desired to i p Rbhbh¥rt RabNRal 8SBbl vhe blecCulradtuyp ens
mat eri al andngai#ﬁgiégﬁgetﬁﬁggﬁobre|ﬁ%orge S F eynegﬁgﬁlcalggtrgkgth of

the ocul ar | epgnABBeRi2zbctdy 28 tRel ¥slbayaaemgaar emaiamer, asuch as a

pol ysi | oxane macr omononer having a pol yneri zabl e group bonded to the
si | oxane mai npehgshlvkanenfaetohvhoneet hargéngoadpolgmerizable group
- 8- pol ysi | oxane macr onononer having a pol yneri zabl e group
bonded direct bpntiedt Be shkosdlhexamenmehai chainavia an pdkydenexgreup,
macr onmononer having a pol yneri zabl e group bonded to the sil oxane main
chai n vi a mn mbBkybenusgdoap, thesmongmpe (Bdd as the nnnoner (B).
Such a pol ysil oxane macronononer may, for exanple, a nmacromgnoner
of the fornula (1 Bpch a P°1YS11RFéPﬁ]m@QF@mpPPP@FrFBSPeﬁPF @ﬂaﬂﬂﬁ%r Rer]-
(Uerr]) [err]- A[errk (L) wherein Alerr] is a group of
the fornul a: @ macromonomer of the formula (II):
Al-(U%)m,-83-(T%) 4~ (U5)5~A® (II)
wherein Al is a group of the formula:
10 Yll_R12_
wherein Y!! is an acryloyloxy group, a methacryloyloxy
group, a vinyl group or an allyl group, and R1Z2 is a Ci-6
linear or branched alkylene group;
A6 is a group of the formula:
15 —R62_y61
wherein R5? is a C,-g linear or branched alkylene group,
and Y61 is an acryloyloxy group, a methacryloyloxy group,
a vinyl group or an allyl group;
U2 is a group of the formula:
20 _le_Ezz_x23_R24_

wherein X2! is a covalent bond, an oxygen atom or a C;_g
alkylene glycol group, E22 jg g -NHCO- group or a
bivalent group wherein the terminals derived from a
diisocyanate selected from a saturated aliphatic type, an
25 alicyclic type and an aromatic tfpe, are a —CONH- group
and a -NHCO- group, X?3 is an oxygen atom, a C,_g alkylene

glycol group or a group of the formula:



10 ‘_ 'Y[err]-R[err]- wherein Y[err] is an acryl oyl oxy group, a

nmet hacr yl oyl oxy group, a vinyl group or an allyl group, and Rerr] is
a Cerr] | i near or branched al kyl ene group; Alerr] is a
group of the fornula: 15 -Rlerr]-Y[err] wherein Rerr] is a
Cerr] linear or branched al kyl ene group, and Y[err] is an
acryl oyl oxy group, a nethacryl oyl oxy groeup,- a vinyl group or an allyl
group; Uerr] is a group of the formula: 20

-X[err]-E[err]-X ey JR?RB§6L]- wherein X21 is a coval ent bond, an
oxygen atom or a Cf%qr] al kyl ene glycol group, Eferr] is a - NHCO

group or a

bi val 3gLpegs Wrsre»3t he termnals derived froma

di i socyanate sel ecte roma saturated aliphatic type, an 25 alicyclic
type and an aromatic E%E?’ are a - CONH group and a - NHCO group,

X[err] is an whegeina

the formul a:

wherein R errisi @ §;C ekinearonlkrantiyed ozbkpbengr gupupR| BF?
Cerr] lirear or branched al kyl ene

9- [err

a bival ent gr oGPNReGEPHPt BE Bebdivadlent group wherein the terminals

10

15

20

25

derived from a diisocyanate selected from a saturated
aliphatic type, an alicyclic type and an aromatic type,
are a -CONH- group and a -NHCO- group, X233 is a covalent
bond, an oxygen atom or a C;.¢ alkylene glycol group, and
¥?31 js an acryloyloxy group, a methacryloyloxy group, a
vinyl group or an allyl group, provided that X233 ig a
covalent bond when the adjacent E234 is a -CONH~ group,
or an oxygen atom or a C;_, alkylene glycol group when
the adjacent E23% ig a bivalent group derived from the
isocyanate, and E23% forms a urethane bond between the
adjacent oxygen atom and X233, and R is a C,_¢ linear or
branched alkylene group,  provided that X2?! is a covalent
bond when the adjacent E2?2 ig a -NHCO- group, or an
oxygen atom or a C,_, alkylene glycol group when the
adjacent E?2 is the bivalent group derived from the
diisocyanate, and E?2 forms a urethane bond between the
adjacent E2! and x23;

US is a group of the formula:

—R54-%53_p52-y¢51_
wherein R%® is a C;_¢ linear or branched alkylene group,

x33 is an oxygen atom, a C,_¢ alkylene glycol group or a

Bs GheCy ], alrdyladent hydmgiomdorgrgegupy RE3@roup of

J is a is a’
roup, E234 is a 5 - CONH- group or



deriyed froma diisocyanate selected froma saturated al i phatic type,
an alicyclic type and an aromatic type, are a -CONH group and a
-NHCO- group, X233 is a coval ent bond, an oxygen atomor a (Cerr]
al'’kyl ene glycol group, and 10 y[err] is an acryloyloxy group, a

met hacryl oyl oxy group, a vinyl group or an allyl group, provided that
X233 is a coval ent bond when the adjldcent E234 is a - CONH- group,

or an oxygen atomor a (C[err] al kyl ene glycol group when t he adj acent
E234 is a bi vaj@iip Bowhaerdmaei{s om t he | socyanate, and E234 forns a
ur et hane bond between the adj acent oxygen atom and X233, and Rerr] is
a (Jerr] linear or branched al kyl ene group, provided that X21 is a
coval ent bond- 5tpe adj acent E22 is a -NHCO- group, or an

oxygen atomor a (ferf] alkylene glycol group when the 20 adj acent E22
IS the bival ent group-cEi3tugd3ILpid2ths3l di i socyanate, and E22 forns a
ur et hane bond between the adj acent E[err] and Xerr]; - U err]
is a group of the formya: -Rlerr]-Xerr]-E[err]-Xerr]- '
wherein R[®r r]Wheé-'Qi-l‘C{%rag] ipj aecBi-@rt Wireakantl hydgoearbaon ogroup, R33N err]
I's an oxygen gtom a (Cerr] al kylene glycol group or a

AT drod qlpﬁ%n%arna%abrfegmyed alkylene group, ES34

-CONH- group or a bivalent group wherein the terminals

is a

derived from a diisocyanate selected from a saturated
aliphatic type, an alicyclic type and an aromatic type,
10 are a —CONH- group and a -NHCO- group, X33 is a covalent
bond, an oxygen atom or aicl_6 alkylene glycol group, Y331
is an acryloyloxy group, a methacryloyloxy group, a vinyl
group or an allyl group, provided that X333 is a covalent
bond when the adjacent E53 is a -CONH- group, or an
15 oxygen atom or a C;_ alkylene glycol group when the
adjacent E33 is a bivalent group derived from the the
diisocyanate, and E33 forms a urethane bond between the
adjacent oxygen atom and X333, E52 j5 a -CONH- group or a
bivalent group wherein the terminals derived from a
20 diisocyanate selected from an unsaturated aliphatic type,
. an alicyclic type and an aromatic type, are a —CONH-
group and a -NHCO- group, and X°! is a covalent bond, an
oxygen atom or a C;_, alkylene glycol group, provided
that X3! is a covalent bond when the adjacent E52 is a
| 25 -CONH- group, or an oxygen atom or a C,- alkylene glycol
group when the adjacent E32 is a bivalent group derived

from the diisocyanate, and E32 forms a urethane bond



5 wherein Rerr] is a (Jerr] trivalent hydrocarbon group, Rerr] IS
A (err] linear or branched al kyl ene group, E534 is a - CONH group or
a bivalent group wherein the term nals derived froma diisocyanate
sel ected froma saturated aliphatic type, an alicyclic type and an
aromatic type, 10 are a -CONH group and a -NHCO group, X533 is a

coval ent bond, an oxygen atomor —al@ err] al kyl ene gl ycol group,
y[err] is an acryl oyl oxy group, a nethacryl oyl oxy group, a vinyl

group or an gd eé}{%m\ﬁ@g@ ¥HangoR83is a coval ent bond when
the adjacent E534 i1s a - group, or an 15 oxygen atomor a (err]

al kyl ene gl ycol ggdups vhejrdul®e of thedforaeifaF534 is a bivalent group

derived fromthe the di i socyanate, and E534 forms a urethane bond
bet ween t he adj acent oxygen atomand X/ err], E[err] is a -CONH group
or a bi val ent group wherein the termnals derived froma 20

di i socyanat e sel ect qkjuo
type and an aromatfc |t ype,
X51 is a soval ent ge._ an
group, provided [t hat

RB3t unat ed giphatic type, an alicyclic

3 - | group and a - NHCO- group, and
SRV atorg;or_a C err] al kyl ene glycol
a c;}a!ent bond when the adjacent E52 is a

25 -CONH group, fgm t3@m o gr] al kyl ene gl ycol group
when t he adj acent is ent drm3gp derived fromthe
di i socyanate, and E52 forns a urethane bond

wherein each of R31, R32, R33, R35 and R3% which are

10 independent of one another, is a C;_g linear or branched
alkyl group, of which some or all of hydrogen atoms may
be substituted by fluorine atoms, or a phenyl group, R34
is a C;_g linear or branched alkyl group, of which some
or all of hydrogen atoms may be substituted by fluorine

15 atoms, a phenyl group or a group of the formula:

R346_yx345_p344_yx343_p342_y341

-

wherein each of R346 and R342 yhich are independent of
each other, is a C;_g linear or branched alkylene group,
20 each of X345 and x343 is a covalent bond, an oxygen atom
or a C,_, alkylene glycol group, E3%4 is a -CONH- group or
a bivalent group wherein the terminals derived from a
diisocyanate selected from a saturated aliphatic type, an
alicyclic type and an aromatic type, are a —-CONH- group
25 and a -NHCO- group, and Y34l is an acryloyloxy group, a
methacryloyloxy group, a vinyl group or an allyl group,

provided that each of X345 and X343 is a covalent bond



bet ween the adjacent X51 and ESS3; S3 is a group of the fornula:
Jerr] wherein each of Rerr], Rerr], Rerr], Rerr] and
Rlerr] which are 10 independent of one another, is a Cerr] l|inear or

br anched al kyl group, of which sonme or all of hydrogen atons nmay

be substituted by fluorine atons, or a phenyl group, R34 Is a (Jerr]

| i near or branched al kyl group, of whi€lZche or all of hydrogen atons
may be substituted by fluorine 15 atonms, a phenyl group or a group of the
f or mul a: e 5 re3d ery |- - - I wherein
each of R346 vg%%nR%% é\g%%ﬁgg?ebi ndGeipse]ré\ld)eqrﬁ%ﬁ‘{cl)a}c Ia{r(?:rurﬂe'ac%[hreditr]heorx,yglesna derr]
linear or bragehgdogl kvkene aaikqMne 4ycRACyrdfuphdien @i@aﬁﬁdén&s a
coval ent bond, an oxygen # om or & (Jerr] al kylene glycol group,

E[err] is a -£MHig00Mivallent graup GRlrdiledfadm WY &illddwydeite nal s

derived froma di i socyanate selected froma saturated aliphatic type,
an al i cyshd cE¥fp€orne an vatetiainec bonide between tBANEd Brount ¥¥3° and a
- NHCO- group, and err] is an acryl oyl oxy group, a met hacryl oyl oxy

group, a i nyandr orosideld thagr auwase whereowdldedft RAE, eréh, ok3%345 and
X343 is a coval ent _bond

R, R3 and R3® are simultaneously C;_g linear or

branched alkyl groups wherein some or all of hydrogen

atoms are substituted by fluorine atoms, or phenyl

groups, is excluded, m3l is an integer of from 1 to 100,

10 m32 is an integer of from 0 to (100-(m3l)), provided that
(m31)+(m32) is an integer of from 1 to 100; and
T is a group of the formula:

_U41_S42_

wherein U4l is a group of the formula:

15 _R4ll_x412_E413_x414_R415_

wherein each of R*!! and R%!5 which are independent of
each other, is a C, li?ear or branched alkylene group,
each of X%12 and x%14 which are independent of each other,
is an oxygen atom or a C;_g alkylene glycol group, and

20 E%3 is a bivalent group wherein the terminals derived
from a diisocyanate selected from a saturated aliphatic
type, an alicyclic type and an aromatic type, are a
-CONH- group and a -NHCO- group, provided that E%13 forms
a urethane bond between the adjacent X%'2 and x%44, and

25 S%2 ig a group of the formula:



- 12 - when the adjacent E[err] is a -CONH group, or an oxygen
atomor a Cerr] alkylene glycol group when the adjacent E[err] is a
bi val ent group derived fromthe diisocyanate, and E[err] forns a

ur et hane bond between t he adjacent X345 5 and X[err] provided that a case
where all of Rerr], Rerr], Rerr], R34, R35 and R36 are

simul taneously Clerr] linear or -brleihehed al kyl groups wherein sone or
all of hydrogen atons are substituted by fluorine atonms, or phenyl
groups, is excluded, nBl is an integer of from1l to 100, 10 nB2 is an
integer of fromO t (nBl)) rovi ded t (nmB1)+(nB2) is an

I nteger of from1l t éégp 45% T4 Rgﬁg group of the formula:
-Uerr]-9lerr]- I wher |n i's groub of the fornula:

-Rlerr]-Xerr]-F[ ]SIXFGG &lr']-O Si—

-Rlerr]-Xerr]-Ee r err] drr Mherern each of Rerr] and
Rlerr] which are i , 1s a derr] linear or
branched al kyl ene ¢ oup, 21 each fm§512 and X414 whi ch are independent
of each ogher, Is an oxygen atomor a (C[err] al kylene glycol group,
and 20 E413 is a bivalent group ein_the t nrnals derrved from
a di i socyanatwheses gt teach rofn B Lat Bfg% RY vpﬁéﬁ @nd R*25 whdchamrel i cyclic
type and an aromatic_type, _are a up .and a - NHCO group,
provi ded t hatirenendenys Rf one anpthex hate éboq?rﬂ-sb dREST QOfe “5(9!@&

X[err] and X[ae”ili &”éjup 2w erSe412n|sson?e %rhht o}. rH’rycrlrogen atoms may be

substituted by fluorine atoms, or a phenyl group, R%%?% is
10 a C,_g linear or branched alkyl group wherein some or all
of hydrogen atoms may be substituted by fluorine atoms, a

phenyl group or a group of the formula:

R4246_y4245_p4244_yx4243_R4242_y4241

15 wherein each of R%246 and R4242 yhich are independent of
each other, is a C;_¢ linear or branched alkylene group,
each of X4245 and x%243 jig a covalent bond, an oxygen atom
or a C,_g alkylene glycol group, E*?4% is a -CONH- group |
or a bivalent group wherein the terminals derived from a

20 diisocyanate selected from a saturated aliphatic type, an
alicyclic type and an aromatic type, are a —~CONH- group
and a -NHCO- group, and Y424l is an acryloyloxy group, a
methacryloyloxy group, a vinyl group or an allyl group,
provided that each of X4%245 ang x4243 is a covalent bond

25 when the adjacent E4244 js a -CONH- group, or an oxygen
atom or a C,_ ¢ alkylene glycol group when the adjacent

E4244 i5 a bivalent group derived from the diisocyanate,



- 13 [err] 5 wherein each of Rlerr], Rerr], Rerr], Rerr] and
Rl err] which are i ndependent of one another, is a Cerr] |inear or
branched al kyl group wherein sonme or all of hydrogen atons may be
substituted by fluorine atons, or a phenyl group, R424 is 10 a (err]

| i near or branched al kyl group wherein sone or all of hydrogen atons
may be substituted by fluorine atons, a 14 - phenyl group or a group of the
f or mul a: Rlerr]-Xerr]-E[err]-Xerr]-Rerr]-Y[err] 15 wherein

each of Rl errpagn@sRergdrnthis hdthdnd Yd Yetwlen the Qdierxis a
Cerr] linear or branched al kyl ene group, each of X42 and X4243 is a

coval ent bondananxé¥4Ajeprviifed thadl & s Mhetlddd &l Wy aef2lgr b2, E4244
is a -CONH group or a bivalent group wherein the term nals derived

froma 20 dRA20CcIRA?AL RS} eni@R¥26oare samultbedoalsilghayic 1ypear aor
alicyclic type and an aromatic type, are a - CONH group and a - NHCO
group, and Y[ brahchedanlagiygophpsywheoepn aome ornefllaofyhydrogengr oup, a
vinyl group or an allyl group, provi ded that each of X err] and X err]
is a covalsnt abomd a2k swhetithdeddpycEAucEingsatoms,- cONphegydup, or an
oxygen -

groups, is excluded, m421l is an integer of from 1 to 100,
and m422 is an integer of from 0 to (100-(m42l1), provided
that (m421)+(m422) is an integer of from 1 to 100, or a

group of the formula:

10
—m43_ga4_
545-(U46) _, ~A4T
wherein T43 is a group of the formula:
_RA31_yx432_q433_3434_p435_
15

 x436_g437_

wherein each of R*31, R435 and R437 which are independent

of one another, is a Ci6 linear or branched alkylene

group, each of X%32, x434 apgd x43% which are independent
20 of one another, is an oxygen atom or a Ci-6 alkylene

glycol group, and T433 jis a group of the formula:

? H
o !
- C—-N- (CHz)g (CHz)s —N—-C -
0 \\Dr/j\‘N’/’ 6 I
o O
25 O)\N/ko o
I

I
(CHy)g —I}T—C-—

H



atomor a ([err] alkylene glycol group when the adjacent E4244 is a
bi val ent group derived fromthe diisocyanate,

- 14 - and E4244 fornms a urethane bond between the adjacent X4245

and X4243 provided that a case wherein all of Rerr], Rerr], R423,
R424, RA25 and R426 are sinultaneously (Jerr] |inear or branched al kyl
groups wherein sone or all of hydrogen 1% -atons are substituted by
fluorine atons, or phenyl groups, is excluded, m421 is an integer of

froml to 100p¥%%5fd? ”@ﬁ‘é( m42 Pxﬁ'siQtl?ﬂséhgﬁefﬁgﬁyoaﬁ@n&l@ﬂe(Hﬁ%&):ent

provi ded I'sS an I nteger rom1°to 100

group of the famaukasa J0q yase,[@uklis a grou weereha Foehiilas a group of
t he formul a: -F%err] Xerr]- T[err § [err]-Rerr]- 15

[err] wherein each of Rerr], R[err] and Rl err] which are i ndependent
of one another, is Clerr] linear branchgg al kyl ene group, each of
X432, X434 and X436 wﬂﬁéh re d@éﬁ%n ent 9of one another, is an oxygen
atomor a ([err] alfkyllene gl ycol roup] and T433 is a group of the
formul a: fgerr] Si—-0 ?i—O ll

l /

442 444 446
R 441 R R

wherein each of R%1, Rr442, g143, 6 445 zpng R%46 yhich are
independent of one another is a C;_, linear or branched
10 .alkyl group wherein some or all of hydrogen atoms may be
substituted by fluorine atoms, or a phenyl group, R%%4 is
a Cy_g linear or branched alkyl group wherein some or all
of hydrogen atoms may be substituted by fluorine atoms, a

phenyl group or a group of the formula:

15
R3446_y44455_54444_y4443_Rp4d42_y4a44l

t

wherein each of R%446 and R4442 yhich are independent of
each other, is a C,.g linear or branched alkylene group,
each of X%445 and x%443 is a covalent bond, an oxygen atom
20 or a C,_g alkylene glycol group, E4%4% is a -CONH- group
or a bivalent group wherein the terminals derived from a
diisocyanate selected from a saturated aliphatic type, an
alicyclic type and an aromatic type, are a —-CONH- group
and a ~NHCO- group, and Y%**4! ig an acryloyloxy group, a
25 methacryloyloxy group, a vinyl group or an allyl group,
provided that each of X%445 and x%443 jis a covalent bond

when the adjacent E%444 jg a3 -CONH- group, or an oxygen



- 15 - provided that it forns a urethane bond anohg the adjacent
Xerr], Xerr] and X[err], S[err] is a group of the formula: [err]
wherein each of R441, Rerr], Rerr], Rerr] and R err] which are

i ndependent of one another is a (Jerr] linear or branched 10 al kyl group

wherein sonme or all of hydrogen atons may be substituted by fluorine
atoms, or a phenyl group, Rerr] is - jg{err] linear or branched al ky
group wherein sone or all of hydrogen atons nmay be substituted by

fl i h I f f : 15
< Tl STUSIA A S G0t
| i near or brgﬁgﬁedkglEngxgagggug?gﬂb 8eg§gﬁd0?4§?%%%l éh?é%iﬁé%éﬁs a

coval ent bond,, anporudeR ALOD u2lth3he@bbh@ betdelth e Hdjelerdt! GUBASEA444
s a -CONH group or a bivalent group wherein the termnals derived

froma di g ogyanat g 69k aekiednhtoR 2asal yhalted nalalhf R¥WYperith
alicyclic type and an aronmatic type, are a - CONH group and a - NHCO

group, and Y[gr#43, RI44p REYY el ®AYEgapEpsiMulaneseibgcey! pylimeagronip, a
vinyl group or an allyl group,
branched alkyl groups wherein some or all of hydrogen
atoms are substituted by fluorine atoms, or phenyl
groups, is excluded, m44l is an integer of from 1 to 100,
and m442 is an integer of from 0 to (100-(mé44l), provided
10 that (m44l)+(mdd2) is an integer of from 1 to 100, s%3 is

a group of the formula:

Si—0 Si—0 Si

| 1 / |
452 454 456
R RIS. | R

15 md51

R451 R453 \ R455

wherein each of R%31, R‘??, R453, R455 and R%36 which are
independent of one another, is a C,_¢ linear or branched
alkyl group wherein some or all of hydrogen atoms may be

20 substituted by fluorine atoms, or a phenyl group, R*3 isg
a C;_g linear branched alkyl group wherein some or all of
hydrogen atoms may be substituted by fluorine atoms, a
phenyl group or a group of the formula:

R3546_yx4545_p4544_y4543_p4542_y4541
25

wherein each of R4346 and R4342 yhich are independent of

each other, is a C,;_, linear branched alkylene group,



provi ded that each of X err] and X[err] is a coval ent bond when t he
adj acent E[err] is a -CONH group, or an oxygen

- 16 - atomor a (Jerr] al kylene glycol group when the adjacent

E[err] is a bivalent group derived fromthe isocyanate, and E[err]
forms a urethane bond between the adjacent X4445 and X[err], provided
that a case wherein all of R441, R442,- 1B =R err], Rerr], Rerr] and R446
are simultaneously C[err] linear or branched al kyl groups wherein sone

or all of hydegefnor x454% Qg art648ubst it ubesh byt fboRal nsnaésagf&enoateme“y'
groups, is excluded, mi41 is an integer of from1l to 160,

an integer ofoiranCQ iQaIH§Kkﬁéﬂ§m9colﬂgw@&b¥iE4§34 iBah G@éﬁﬁ}+§¥6&§) 'S an
0

integer of from1t 00, S[err] a group of the formula™ [érr]
wherei n each ot B[ bivhleRtegtbupRivketkinRtaer keandnB486 deltiicledareom a
| ndependent of one another, is a (Jerr] linear or branched al kyl group
wherein some diisbryehakedsedectetofiromny batuz@tedubitiphatdd kyplel,uam ne
atons, or a phenyl group, R454 is a Cerr] linear branched al kyl group
mhere,ﬂ s@e atigyFlaf type and an aromatic type, are a —CONH- group
and a -NHCO- group, ¥%34l is an acryloyloxy group, a
' methacryloyloxy group, a vinyl group or an allyl group,
provided that each of X515 and x%343 is a covalent bond
when the adjacent E454% is a -CONH- group, or an oxygen
10 atom or a C,;_g; alkylene glycol group when the adjacent
E4544 is a bivalent group derived from the diisocyanate,
and E*34% forms a urethane bond between the adjacent x4545
and x%43, provided that a case wherein all of R%51, R452,
R433, R454, R155 and R456 are simultaneously C,.¢ linear or
15 branched alkyl groups wherein some or all of hydrogen
atoms are substituted by fluorine atoms, or phenyl
groups, 1s excluded, m451 is an integer of from 1 to 100,
and m452 is an integer of from 0 to (100-(m451), provided
that (m451)+(mé452) is an integer of from 1 to 100, U%6 is
20 a group of the formula:
—R461_x462_p5463_y464_
wherein R461 ig a C,-¢ linear or branched alkylene group,

X162 j5 an oxygen atom, a C,.g alkylene glycol group or a

group of the formula:

25
_O._R4 625_0_

0-E1624_y4 623_R4622_Y4 621



hydrogen atoms may be substituted by fluorine atoms, a phenyl group or
a group of the formul a: Rlerr]-Xerr]-Eerr]-Xerr]-Rerr]-Y[err]
25 wherein each of R4546 and R4542 which are independent of each
other, is a (Jerr] linear branched al kyl ene group,

- 17 - each of X[err] and X[ err] is a coval ent bond, an oxygen atom

or a (Jerr] al kylene glycol group, E[efr}l8is a - CONH group or a

bi val ent group wherein the termnals derived froma di i socyanat e

sel ected fromgaeyaliw #4625 af & waépll G trR9a1dRt nyaRbicaxtcht IR, ]&kd“m

aromatic type, are a -CONH grou group, s an

acryl oyl oxy greup, cg_, 11ne§r?td9acwé@dﬂ1@dyayk y@ne Yooy ﬁ*ﬂ!p 1%r aan allyl
group, prOV|dea that each of Xferr] and X[err] is a coval ent bond

when t he adj ac@ONEE4 gdbdups o aCBiMalehdugrodp ahe¥eigethel terdiGiily a
Cerr] al kylene glycol group when the adjacent E4544 is a bival ent
group derivedderdiwedhd€ rdm sodjidsatoyanate seded tledh£4 doansatutatidtane bond
bet ween the adj acent X[ err] and X4543, provided that a case wherein’
all of R45, RA3phatic tyRpes3anRéeddcyRlss &ypeRend ame agioma tiandosd ,y
Cerr] linear or 15 branched al kyl groups wherein SQUE, or all of hydrogen
atonms are subStet 8t c§OHE IGFOUPnangt ensNEGOplIeop, X gkdups, is

excluded, m451 is an [ er of from1 to 100, and M52 i s an_integer
of fron10 to Ff@g %P %praglgéggen atom or a C;_g alkylene glycol

group, and Y462l jg an acryloyloxy group, a
methacryloyloxy gfoup, a vinyl group or an allyl group,
10 provided that X%623 ig a covalent bond when the adjacent
E1624 j5 a -CONH- group, or an oxygen atom or a Cig
alkylene glycol group when the adjacent E4624 jig 5
bivalent group derived from the isocyanate, and E4%624
forms a urethane bond between the adjacent oxygen atom
15 and x%623, g463 j5 3 —CONH- group or a bivalent group
wherein the terminals derived from a diisocyanate
selected from a saturated aliphatic type, an alicyclic
type and an aromatic type, are a -CONH- group and a
-NHCO- group, X%6% is a covalent bond, an oxygen atom or
20 a C;_g alkylene glycol group, provided that x%64 is'a
covalent bond when the adjacent E%63 is a -CONH- group,
or an oxygen atom or a C;_, alkylene glycol group when
the adjacent E%63 is a bivalent group derived from the
diisocyanate, and E%%3 forms a urethane bond between the
25 adjacent X%62 and x%64, and A%7 is a group of the formula:

_R472_y471

wherein R¥72 is a C;_¢ linear or branched alkylene group,



t hat, (m#51) +(m452) is an integer of from1 to 100, Uerr] is 20 a group

of the formula: -Rlerr]-Xerr]-Eerr]-Xerr]- wherein R err]
is a (Jerr] linear or branched al kyl ene group, X[err] is an oxygen
atom a ([err] alkylene glycol group or a group of the fornmula: 25
[err] - 18 - wherein R err]
Is a (Jerr] trivalent hydrocarbon group,l®Rerr] is a derr] linear or
branched al kyl ene group, E4624 is a -CONH group or a bivalent group

wherein the tgrg 81 g an &1 e i froma
sat ur at ed 53 al i phatic type, i}a\r?y:jtildi( g;crqri%cl%'y;é;q%n a('ﬁrfairetg (%I type,

are a - CONH gfeup,aadv@nf:ml up’ 6rpPanXaBLyl Lo@p, and RQ¥AigNG Rend, an
oxygen atomor a ([err] al kylene gl ycol group, and Y[err] is an

acryl oyl oxy gipup2 &s 0 or Dpthéciyloyl Dxy206eup, andi gl igr eupron ,an allyl
group, 10 provided that Xferr] is a coval ent bond when the adjacent

E4624 is a - Q@hbvidgeduphabrmap mSyged méénape all] ehe] same; sakkylkana

gl ycol group when the adjacent E4624 is a bi val ent group derived from
t he i socy@naterethanesbond-containing polyeibhaxnanbomdcbemanenetrhe adj acent
oxygen atom 15 and X err], Eferr] is a -CONH group or a bival ent group
wherei n the tEperebnafeeriveferred ko dis shegremenomer a)sefethed from a

sat ur at ed allfg?%&fagype, an alicyclic
CH2=CHﬁmzH40ﬁNQCHZ NﬁO—C2H40(CH2)3 ?10—- (§10)95—Si(CHz)40C, Hy
| |
0

H H
| Chj |

OﬁNCHz3¥;:?—NEOC2H4OHCH==CH2

O omf b O

15

Such polysiloxane macromonomers may be used alone or
in combination as a mixture of two or more of them. The
amount of such a polysiloxane macromonomer may be
suitably adjusted depending upon the nature of the

20 desired ocular lens material.

For example, when it is desired to improve the oxygen
permeability of the resulting ocular lens material, a
silicon-containing monomer such as a silicon-containing
alkyl (meth)acrylate, a silicon-containing styrene

25 derivative or an alkylvinyl silane, may be employed as
the monomer (B).

The silicon-containing alkyl (meth)acrylate may, for



type, and an aromatic type, are a -CONH group and a ' - NHCO- group,
X[err] is a covalent bond, an oxygen atomor 20 a (err] alkylene glycol

group, provided that X464 is a coval ent bond when the adjacent E463 is
a - CONH group, or an oxygen atomor a (CJerr] al kylene glycol group
when t he adj acent E463 is a bivalent group derived fromthe

di i socyanate, and E463 forns a urethane bond between the 25 adjacent X462
and X464, and A47 is a group of the formul a: -Rlerr]-Y[err]

ym% ein Rierrbybmpdeq] ger hnl b@gahopg1p@,aas§s%ea'éaﬁ't%qt -g{cg?lyqﬁg Doy

and y[err] is an acryfoylfoxy group, a ne

group, a vinylmgtayaceylaked! kukbhgheu B ' 2 is 0 or
Y s 0 1 TatalBceyldter Shchles Bentd egﬁ@&?%?ﬁ&%&ﬁﬂ%%?ﬁﬁky%m;and 6

are all the samethjdelydata, t?imetaiyhaneoR9adme®hiAisniNg RIpial | oxane
macr ononomner (hereinafter referred to as macfonmonOonér a) of the
formula: [errfmeth)acrylate, methylbis(trimethylsiloxy)silylpropyl
5 (meth)acrylate, tris(trimethylsiloxy)silylpropyl
(meth)acrylate, "
mono[methylbis(trimethylsiloxy)siloxylbis(trimethyl
siloxy)silylpropyl (meth)acrylate,
tris[methylbis(trimethylsiloxy)siloxylsilylpropyl

10 (meth)acrylate,
methyl[bis(trimethylsiloxy)lsilylpropylglyceryl
(meth)acrylate, tris(trimethylsiloxy)silylpropylglyceryl
(meth)acrylate,
mono[methylbis(trimethylsiloxy)siloxy]bis(trimethyl

15 siloxy)silylpropylglyceryl (meth)acrylate,
trimethylsilylethyltetramethyldisiloxanylpropylglyceryl
(meth)acrylate, trimethy}silylmethyl (meth)acrylate,
trimethylsilylpropyl (meth)acrylate,
trimethylsilylpropylglyceryl (meth)acrylate,

20 pentamethyldisiloxanylpropylglyceryl (meth)acrylate,
methylbis(trimethylsiloxy)silylethyltetramethyl
disiloxanylmethyl (meth)acrylate,
tetramethyltriisopropylcyclotetrasiloxanylpropyl
(meth)acrylate,

25 tetramethyltriisopropylcyclotetrasiloxybis(trimethyl
siloxy)silylpropyl (meth)acrylate or
trimethylsiloxydimethylsilylpropyl (meth)acrylate.



15 Such pol ysi | oxane nmacronononers may be used al one or I n

conbi nation as a mxture of two or nore of them The anount of such a
pol ysi | oxane macr onononer may be sui tably adjusted dependi ng upon the
nature of the 20 desired ocular lens nmaterial. For exanpl e, when
It is desired to inprove the oxygen perneability of the resulting
ocular lens material, a silicon-comlaini ng nononer such as a

si li con-contai ni ng al kyl (meth)acrylate, a silicon-containing styrene
25 derivative orrpg QHWEVEMicéhLéaﬁtaETﬁYnBesﬁgl?Eﬁléeée%ivat1vet h@yyononer
(B). The silicon-contal ning al kyl (neth)acrylate may, for

- 20 - ESPN@kSmpDE, e 05 PRNOHR-¥Sh L @XADRg COBY RbRENBeli¥dtive of
(meth)acrylate, such as pentanethyld|5|onanylnethyl (meth)acryl ate,
trimethylsil oxysli feihylsi { yIpyopyl (meth)acryl ate,

met hyl bi s(trimet hyl sil oxy)silyl propyl 5 (neth)acryl ate,

tris(trimethylsil @§)si CH propyl (nmet h) acryl at e,

nono[nethylbis(trinethylsiony)siony]bis(trinethyl
si | oxy) si byl propyl (
|DIQ)2y1]g(Pﬁa);3Pﬂa§ll 10 (rret(hfIaIc)ryl at e,

tris[methyl bis(trimet
SirO-1(CHg )2r+1

wherein p is an integer of from 1 to 15, q is 0 or 1, and
r is an integer of from 1 to 15. In the silicon-

10 containing styrene derivative of the formula (III), if p
or r is an integer of 16 or higher, the synthesis or
purification tends to be difficult, and the hardness of
the resulting ocular lens material tends to be low.
Further, if g is an integer of 2 or higher, the synthesis

15 of such a silicon-containing styrene derivative tends to
be difficult.

.

Typical examples of the silicon-containing styrene
derivative of the above formula (III) include
tris(trimethylsiloxy)silyl styrene,

20 bis(trimethylsiloxy)methylsilyl styrene, dimethylsilyl
styrene, trimethylsilyl styrene,
tris(trimethylsiloxy)siloxanyldimethylsilyl styrene,
[bis(trimethylsiloxy)methylsiloxanyi]dimethylsilyl
styrene, pentamethyldisiloxanyl styrene,

25 ‘heptamethyltrisiloxanyl styrene, nonamethyltetrasiloxanyl

styrene, pentadecamethylheptasiloxanyl styrene,

heneicosamefhyldecasi1oxanyl styrene,



met hyl [ bi s(trinmethyl siloxy)]silylpropylglyceryl (et h)acryl at e,
ftris(trimethylsiloxy)silylpropylglyceryl (met h) acryl at e,

nmono[ met hyl bi s(trinet hyl sil oxy)siloxy]bis(trinmethyl 15

sil oxy)silyl propyl gl yceryl (meth)acryl ate,
trinethylsiIerthyItetranethyIdisionany%gropylglyceryl

(nmeth)acrylate, trinethylsilylmethyl (Te##)acryl ate, _
trimethylsilylpropyl (meth)acrylate, trimethyl silyl propyl gl yceryl
(met h) acryl at peptd@oshfetapRtiiidcakiowvaankpr epyrengceryl (meth)acrylate,
met hyl bi s(trinmet hyl sil oxy)silylethyltetranethyl di si | oxanyl et hyl

(met h) acryl at Rentriacbataaethllbentadepasiibaualydt styasnlegxanyl propyl
(meth)acrylate, 25 tetramethyltriisopropylcyclotetrasiloxybis(trimethyl
si | oxy) si |l yl ptoppethydshlazypeatamethyldisiloxymethylsilyl styrene,
trimet hyl sil oxydi net hyl silyl propyl (neth)acryl ate.
- 21 - trislpeabemetbyliddenlosyl)siaydgssyyeare derivative may,
for exanple, be silicon-containing styrene derivative of t he fqrmul a
(111): [ers] (tristrimethylsiloxy)siloxanylbis(trimethylsiloxy)silyl
styrene, bis(heptamethyltrisiloxy)methylsilyl styrene,
tris(methylbistrimethylsiloxysiloxy)silyl styrene,
trimethylsiloxybis(tristrimethylsiloxysiloxy)silyl
styrene, heptakis(trimethylsiloxy)trisiloxanyl styrene,

10 tris(tristrimethylsiloxysiloxy)silyl styrene,
(tristrimethylsiloxyhexamethyl)tetrasiloxy(tristrimethyl
siloxy)siloxytrimethylsiloxysilyl styrene,
nonakis(trimethylsiloxy)tetrasiloxanyl styrene,
bis(tridecamethylhexasiloxy)methylsilyl styrene,

15 heptamethylcyclotetrasiloxanyl styrene,
heptamethylcyclotetrasiloxybis(trimethylsiloxy)silyl‘
styrene, and tripropyltetramethylcyclotetrasiloxanyl
styrene, k

The above alkylvinyl silane may, for example, be

20 trimethylvinyl silane.

Among the above silicon-containing monomers,
tris(trimethylsiloxy)silylpropyl (meth)acrylate and
tris(trimethylsiloxy)silyl styrene are particularly
preferred, since they are excellent in the compatibility

25 with other polymerizable components, and they have large

effects for improving the oxygen permeability of the

resulting ocular lens material.



wherein p is an integer of from1l to 15, qis 0 or 1, and r is an
i'nteger of from1 to 15. In the silicon- 10 containing styrene derivative
of the formula (IIl), if p or rris an integer of 16 or higher, the
synt hesi s or purification tends to be difficult, and the hardness of
the resulting ocular lens material tends to be | ow. Further, if qis
an integer of 2 or higher, the synthests2315 of such a silicon-containing
styrene derivative tends to be difficult. Typi cal exanpl es of

the silicon-cont aigtichy sStM/cM-contai®@hlg’ fHonbheds térfol\‘ir WOVEdL A (A4 1)

I ncl ude tris(trinmethylsiloxy)silyl "styrene,

bi s(trinmethyl $hl esmbivbltibai byl ashikedee dEfmelbyby Mdre of tHew .Néy
trimethylsilyl styrene, tris(trinethylsiloxy)sionanyldinethylsfﬁyl
styrene, afibustt oEnsukhl ai kdijrontbyphsaliaiagy mbaomerhyasi lsitably
styrene, pentanethyldisiloxanyl styrene, 25 heptanethyltrisiloxanyl
styrene, nonabet Bdjuetedsidepeadihg uponstheenature of the desired

pent adecanet hyl hept asi | oxanyl st{rene, henei cosanet hyl decasi | oxanyl
styrene, 5 ocular lens material. - 22 .

hept acosanet hyl tri decasi | gxanyl styrene, .
hent ri acont amet hyWB&Rt aded8sPrE1ERE tot ympreyve the hydrophilic

trimethylsiloxypgnt Rre Y L AL Lo U  EERS o0 4E SEERSterial and to
impart water absorptivity to the ocular lens material, a
hydrophilic monomer having a hydroxyi group, an amide
10 group, a carboxyl group, an amino group, a glycol
residue, a pyrrolidone structure or a morpholine
structure, may, for example, be used as the monomer (B).
The above hydrophilic monomer may, for example, be a
hydroxyalkyl (meth)acrylate such as 2-hydroxyethyl
15 (meth)acrylate, hydroxybutyl (meth)acrylate or
hydroxypropyl (meth)acrylate; an (alkyl)aminoalkyl
(meth)acrylate such as 2-dimethylaminoethyl
(meth)acrylate or 2-butylaminoethyl (meth)acrylate; an
alkyl (meth)acrylamide such as N,N-dimethyl
20 (meth)acrylamide; a polyglycol mono(meth)acrylate such as
propylene glycol mono(meth)acrylate; vinyl pyrrolidone;
(meth)acrylic acid; maleic anhydride; fumaric acid; a
fumaric acid derivative; amino styrene; or hydroxy
styrene.
25 Among the above hydrophilic monomers, an alkyl
(meth)acryloamide, (meth)acrylic acid and a hydroxyalkyl

(meth)acrylate are particularly preferred, since they are



tris(pentanethyldisiloxy)silyl styrene, 5
(tristrinmethylsiloxy)siloxanyl bis(trinethylsiloxy)silyl styrene,
bi s(heptanet hyl trisil oxy)nethylsilyl styrene,

tris(methyl bistrinmethylsiloxysiloxy)silyl styrene,
trinmethylsiloxybis(tristrinmethylsiloxysiloxy)silyl styrene,

hept aki s(trinethyl siloxy)trisil oxanyl stgdere, 10
tris(tristrinethylsiloxysiloxy)silyl styrene,

tristrimethylsi P P L mt hyl .
(31 e PN L 05 Uit LB o ymeraanic

nonaki s(trime inle@EW),! @At e ¥We SHRNGEE for i i
bi s(tri decanet hy hexasifoxy)netﬁ?fsi yl st rene,e?ﬁf of improving the

hept anet hyl cy aly@direphdliilcoprdperthy oN®he resulting ocular lens

hept anet hyl cycl ot etrasi | oxybi s(tri nmethyl sil oxy)silyl styrene, and
tripropyltetragiemiladycl ot etrasil oxanyl styrene. The above
al kyl vinyl silane may, for exanple, be 20 trinethylvinyl silane.

Anong t he sbove siThiec ailpoven thyidrioph idtmo memomers may be used alone or
tris(trimethylsiloxy)silylpropyl (nmeth)acrylate and
tris(trinethyﬁgiF@m§}§ﬁk9pns§§renmiatarpapﬁi¢ubapkymore ofr éfhem.ed,Thsd nce
they are excellent in_the conpatibility 25 wth other polymerizable
conponents, afflOEREyOfaFlchapgBydrophdilie-menpreri mavoeuidabia ®e/gen

ermeability of,.th resul ting ocular |lens material.
P23 ) y adjusged depenagng upon the nature of the desired ocular

lens material.

10 Further, when it is desired to improve the mechanical
strength or durability of the resulting ocular lens
material and to impart water resistance and solvent
resistance to the ocular lens material, it is preferred
to employ a crosslinkable monomer which is a

15 polyfunctional polymerizable compound having at least two
copolymerizable unsaturated double bonds as the monomer
(B). ‘

Such a crosslinkable monomer may, for example, be
ethylene glydol di(meth)acrylate, diethylene glycol

20 di(meth)acrylate, triethylene glycol di (meth)acrylate,
propylene glycol di(meth)acrylate, dipropylene glycol
di(meth)acrylate, allyl (meth)acrylate, vinyl
(meth)acrylate, trimethylolpropane tri(meth)acrylate,
methacryloyloxyethyl acrylate, divinylbenzene, diallyl

25 phthalate, diallyl adipate, triallyl isocyanurate, a-
methylene-N-vinylpyrrolidone, 4-vinylbenzyl
_(meth)acrylate, 3-vinylbenzyl (meth)acrylate, 2,2-bis(p-



Such silicon-containing nononers may be used al one or I n conbi nation

as a mixture of two or nore of them The anount of such a
silicon-contai ning nononer nay suitably be adjusted dependi ng upon
the nature of the desired 5 ocular lens material . When it is
desired to i nprove the hydrophilic property of the resulting ocul ar

| ens material and to | npart water Zbsorptivity to the ocular |ens
material, a hydrophilic nononer having a hydroxyl group, an am de 10

group, a carb fi? ﬁgﬁ Py ¢ 5¢2LHuU8(ma
pyrrolidone s ruct ogﬂ%%ﬁ% ?%e afLib &ﬁc?%ane'nay, for exanple be
used as the npROERjaéBYloyloxyphen 1?%@@91/@0% PEEPaht| C2)PRBIB{oRRY, for
exanpl e, be a jahﬁ%r%& %?ip Y h) acryl ate such as 2-hydroxyethyl 15

(meth) acryl at pne b4 ib@?]@xfﬁ@éﬂ}ﬁ)?ﬁéfk@f:@u@fo ropah¥dr 2xgpboBsYb-

(neth)acrylate an (al am noal kyl (meth)acryl ate such as

2- di met hyl am peetydcryloyloeyphenyy)pt epane 2- Dy2ybasimeet hyl
(meth)acrylate; an al kyl (meth)acryl am de such as N, N-di nethyl 20

(et h) acr gl animeth papoy Yoy joxyphemyl jptopane y| 2; 2-bighoas pr opyl ene
gl ycol mono(neth)acrylate; vinyl pyrrolidone; (nmeth)acrylic acid;
mal ei ¢ anhydr(mhkh1%@%&1@&%&#2@h%myl)Pr¢n®®?rclaéTHl%é?Tvat|ve am no

styrene; or droxy yrene. Anong_ t he above hydrophilic
Monomer s, ém acryl%x%&%g%@*@f%waxqbsowﬁ%@n;bbﬁyFﬁeeac}d ahgs 2=

nycroxyal kyl (meth§§§£§‘ioC{in?heexé‘éfug%iégﬁ'ré‘{;ﬁ yBLRLERESY1 , 5LBEE (hhey are
(meth)acryloyloxyhexafluoroisopropyl)benzene, 1,4-bis(2-
10 (meth)acryloyloxyisopropyl)benzene, 1,3-bis(2-
(meth)acryloyloxyisopropyl)benzene, or 1,2-bis(2-
(meth)acryloyloxyisopropyl)benzene.
Among the above crosslinkable monomers, ethylene
glycol di(meth)acrylate is particularly preferred, since
15 it is excellent in the compatibility with other
polymerizable components, and it has large effects for
improving the mechanical strength of the resulting ocular
lens material.
The above crosslinkable monomers may be used alone or
20 in combination as a mixture of two or more of them. The
amount of such a crosslinkablé monomer may be suitably
adjusted depending upon the nature of the desired ocular
lens material. |
Further, when it is desired to impart deposit
25 res;stance to the resulting ocular lens material, it is
preferred to employ a fluorine—-containing monomer which

is a polymerizable compound having some of hydrogen atoms



- 24 - excellent in the conpatibility with other polynerizable
conponent's, and they have large effects for inproving the hydr ophi lic
property of the resulting ocular |ens mat eri al . 5 The above
hydr ophilic nononmers may be used al one or in conbination as a m xture
of two or nore of them The anount of such a hydrophilic nonomer may
suitably be adj ust ed dependi ng upop6tre nature of the desired ocul ar
|l ens material. 10 Further, when it is desired to inprove the

mechani cal hge%tcar%ndg&%@ ! ghvss% U&%ar %ﬁr“'ftl'daﬂ: i AlodENSas

mat eri al and to [ t water si stance an sol ve resi stance to the

ocular lens ”%h%rh%homb& i(gypreferred to enploy a crosslinkable
nmononer which is a 15 polyfunctlonal pol ymeri zabl e conpound havi ng at

| east two CORRICHTR | AV rd nérotintiadirtith gl MoH dind¥0 Miksy ASEd 1 ea XSS
(B). Such a crosslinkabl e nononer may, for exanple, be

ethyl ene gl ycple di fmonomeacofl ahe, foiretly €I¥)gl ycol 20 di (neth)acrylate,
triethylene glycol dl(neth)acrylate propyl ene gl ycol
di (net h) acg yl at e, (mzp gzoeagng%H ) F ¢ (CH) (et h) acryl ate, (&V]yl
(meth)acrylate, vinyl h acrylate trimet hyl ol propane
tri(meth)acrywhegein R4 ﬁéthabyﬂrggﬁuxﬁépmypraérWﬁéhyl Gir@uPy| Ifedfer@
diallyl 25 grr]xttg%le?:t eof %Ir%lml | t%d Il%%t?: ltsr Iaallln%eglesro%%anfurroer‘t{ el tao-
(2s+1l), and u is an integer of from 0 to 2.

Typical examples of the monomer of the above formula

10 (IV) include 2,2,2-trifluoroethyl (meth)acrylate,
2,2,3,3-tetrafluoropropyl (meth)acrylate, 2,2,3,3-
tetrafluoro-t-pentyl (meth)acrylate, 2,2,3,4,4,4-
hexafluorobutyl (meth)acrylate, 2,2,3,4,4,4-hexafluoro-t-
hexyl (meth)acrylate, 2,3,4,5,5,5-hexafluoro-2,4-

15 Dbis{trifluoromethyl)pentyl (meth)acrylate, 2,2,3,3,4,4~-
hexafluorobutyl (meth)acrylate, 2,2,2,2',2',2'~
hexafluoroisopropyl (meth)acrylate, 2,2,3,3,4,4,4-
heptafluorobutyl (meth)acrylate, 2,2,3,3,4,4,5,5-
octafluoropentyl (meth)acrylate, 2,2,3,3,4,4,5,5,5-

20 nonafluoropentyl (meth)acrylate, 2,2,3,3,4,4,5,5,6,6,7,7-
dodecafluoroheptyl (meth)acrylate,
3,3,4,4,5,5,6,6,7,7,8,8-dodecafluorooctyl (meth)acrylate,
3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluorooctyl
(meth)acrylate, 2,2,3,3,4,4,5,5,6,6,7,7,7-

25 tridecafluoroheptyl (meth)acrylate,
3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10-hexadecafluorodecyl

(meth)acrylate' 3,3'4’415,5'6]6'7'7’8'8'9'9110110710-



met hyl ene- N-vi nyl pyrrol i done, 4-vinyl benzyl (meth)acryl ate,
3-vi nyl benzyl (neth)acrylate, 2,2-bis(p-

- 25 - (et h) acryl oyl oxyphenyl ) hexaf | uor opr opane, 2, 2-bis(m
(et h) acryl oyl oxyphenyl ) hexaf | uor opr opane, 2, 2-bi s(o-

(et h) acryl oyl oxyphenyl ) hexaf | uor opr opane, 2, 2-bi s(p-

(met h) acryl oyl oxyphenyl ) propane, 2,2-bft St~ 5

(et h) acryl oyl oxyphenyl ) propane, 2, 2-bi s(o-

(met h) acryl oyhOxyRdeENEl R6PHa8€yL 1(ebhfadrylate,

(et h) acryl oyl oxyhexaf | uor oi sopr opyl ) benzene, 1, 3-bi s(2-

(met h) acryl oys pxydp&ps | 5196 96 SPPT PRYS ) De9ZE0£10 112; bls( 2-

(et h) acryl oyl oxyhexaf | uor oi sopropyl ) benzene, 1, 4-bis(2- 10

(et h) acryl oybokydsopf byt dbedeeyr, (deBhpastflate,

(et h) acryl oyl oxyi sopropyl ) benzene, or 1, 2-bis(2-

(et h) acryl oy3 p3y4 s4p5 pPyb6 ) 6eNzen®,8,9,9,10,1Anbhglihdlabove crosslinkable
nononers, ethylene gl ycol di nethéacrylate is particularly preferred,
since 155 itnonadeeaflearoundearl cORPERIAFTYEFLtRth ot her

pol ymeri zabl e conponents, and_it has large effects_for | nproving the

mechani cal st3ehgttloPrPh@rbedal ¥ 3chr 29,10/ 11y Lheltmtbrial.
a5 a it ur e SHCRIBE BIOHENGOTEY DR CR TRy laCe g B RV aEpRE e &
crosslinkab & MRIOIR! 6 (Y7 Df-S¥LEBPudro-6-t PLEY G EndERGIAEBEy YPON L e

nature of the
(meth)acrylate, 2-hydroxy-4,4,5,6,6,7,7,8,9,9,9-

10 dodecafluoro-8-trifluoromethylnonyl (meth)acrylate and 2-
hydroxy-4,4,5,5,6,6,7,7,8,8,9,9,10,11,11,11~
hexadecafluoro-l10-trifluoromethylundecyl (meth)acrylate.
Among the above fluorine-containing monomers, 2,2,2-
trifluoroethyl (meth)acrylate and 2,2,2,2',2',2'-

15 hexafluoroisopropyl (meth)acrylate are particularly
preferred, since they have large effects for improving
the deposit resistance of the resulting ocular lens
material. \

The above fluorine-containing monomers may be used

20 alone or in combination as a mixture of two or more of
them. The amount of such a fluorine-containing monomer
may suitably be adjusted depending upon the nature of the
desired ocular lens material.

Further, to impart hardness or softness by adjusting

25 the hardness of the resulting ocular lens material, a
hardness-adjusting monomer such as an alkyl

(meth)acrylate or an alkyl styrene which is a



Iené mat eri al . Further, when it is desired to inpart deposit 25

resistance to the resulting ocular lens nmaterial, it is preferred to
enpl oy a fluorine-containing nonomer which is a pal ynerizabl e conpound
havi ng sone of hydrogen atons - 26 -
of a hydrocarbon group substituted by fluorine atons, as t he nononer
(B). Such a fluorine-containtn28nmnoner may, for exanple, be
a nmononer of the formula (1V): 5

CH err] =CRlerg &f%ﬁg¥§ﬁébtﬁe&5bﬁaﬁﬁ5]hQGE%g[Qhrhlkyl group, bkvktgrene,

wherein R4 is a hydrogen atomor a nethyl "group, S iS an eger of
from1 to 15, mayLSfarlaksﬁglepfbéragba 58 the mbasmék, (89] U is an integer
of fromO to 2. ypl cal exanpl es of the nonomer of the above
formula 10 (|V)Th§Chbdee2a2k 1t (mbkhoaeeyluite( mayh) forylexample, be a
2,2,3,3-tetrafl uoropropyl (neth)acrylate, 2,2,3, 3-

tetrafl uoro-tipreay| brahbhedrgkatecl2c?albkyld(neth)acrigdasel,usnchuegl
(meth)acrylate, 2,2,3,4,4,4-hexafluoro-t- hexyl (neth)acrylate,
2,3,4,5, 555- hmethbo(mthlacrISatﬁbsethYlIOmabhéaﬁyY}péﬁbyFSPP§PDY&cryIate
2,2,3,3,4,4- hexaf | uorobutyl (neth)acrylate 2,2,2',2" 2" -

hexaf | uor oi soprebh)acrElafaer Hrarepy?, QthB¥QCH¥33ter lsﬁéﬁF&iluorobutyl
G oo P Thefntadesided, "abueyr (RELR]AL50RERLY5-CURLRRACHY =@

(meth)acrylate, n-octyl (meth)acrylate, n-decyl
(meth)acrylate, n-dodecyl (meth)acrylate, t-butyl

10 (meth)acrylate, pentyl (meth)acrylate, t-pentyl
(meth)acrylate, hexyl (meth)acrylate, heptyl
(meth)acrylate, nonyl (meth)acrylate, stearyl
(meth)acrylate, cyclopentyl (meth)acrylate or cyclohexyl
(meth)acrylate; an alkoxyalkyl (meth)acrylate such as 2-

15 ethoxyethyl (meth)acrylate, 3-ethoxypropyl
(meth)acrylate, 2-methoxyethyl (meth)acrylate or 3-
methoxypropyl (meth)acrylate; or an alkylthioalkyl
(meth)acrylate such as ethylthioethyl (meth)acrylate or
methythioethyl (meth)acrylate.

- 20 The above alkyl styrene may, for example, be a—methyl
styrene; an alkyl styrene such as methyl styrene, ethyl
styrene, propyl styrene, butyl styrene, t-butyl styrene,
isobutyl styrene or pentyl styrene; or an alkyl a-methyl
styrene such as methyl-eo-methyl styrene, ethyl-a-methyl

25 styrene, propyl-a—-methyl styrene, butyl-es-methyl styrene,
t-butyl-a-methyl styrene, iéobutyl-a—methyl styrene or

pentyl-a—methyl styrene.



20 nonafluoropentyl (meth)acrylate, 2,2,3,3,4,4,55,6,6,7,7-
dodecaf | uoroheptyl (neth)acryl ate,

3,3,4,4,5,5,6,6,7,7,8, 8-dodecaf |l uorooctyl (neth)acrylate,
3,3,4,4,5,5,6,6,7,7,8,8,8-tridecaf |l uorooctyl (meth)acryl ate,
2,2,3,3,4,4,5,5,6,6,7,7,7- 25 tridecafluoroheptyl (nmeth)acrylate,
3,3,4,4,5,5,6,6,7,7,8,8,9,9, 10, 10- hexaded®ft uor odecyl (et h) acryl at e,
3,3,4,4,5,5,6,6,7,7,8,8,9,9, 10, 10, 10-

- 27 - hept a ﬁEﬁ kwoigdgeyk regeth) apexhiatl efor examFle, a soft
3,3,4,4,5,5,6,6,7,7,8,8,9,9, 10, 10, 11, 11- oct adecaf [ uor oundecyl
(nﬁth)acry|atéontact BenRs4, #t5i8, §r§f€r¥e8 Bo9efplOyl0amdnglshdéh 5
nonadecaf | uor oundecyl (rneth)acryl ate,

3,3,4,4,5,5, 6hrdnés8-8dJudt ifg lMoAdméis 12tA8- one whichpsehknofodmedcy!|
(nmeth)acryl ate, 2-hydroxy-

4,4,5,5,6,7, 7iitocaahbmopolgmeri f wibl ohaveyahepags transihidon)acrylate,
2- hydroxy-4,4,5,6,6,7,7,8,9,9,9- 10 dodecafluoro-8-trifluoronethyl nonyl

(et h) acr  at bemperature (hayeivafterrefersed, vovag, B9, of 1at1most 11-
hexadecaf | uor 0- 10- trlfluoronethylundecyl (nmeth)acryl ate, Anong t he
above fl uori né0 cGntaFHFﬁBeﬁDnﬁhﬁFsl 215 gesire F?l?PE%%BthyPrd

(rech) acry | ot e o002 BuRe A uif aratRerhdChiobRay SEha bhe BREghICTY 2t
| mproving when formed into a homopolymer, will have a Tg of higher
than 40°C. Among them, an alkyl (meth)acrylate and an
10 alkyl styrene are particularly preferred, since they are
excellent in compatibility or copolymerizability with
other polymerizable components.
The above hardness—-adjusting monomers may be used
alone or in combination as a mixture of two or more of
15 them. The amount of such a hardness—adjusting monomer
may suitably be adjusted depending upon the nature of‘the
desired ocular lens material.
Further, to impart ultraviolet absorptivity to the
resulting ocular lens material or to color the ocular |
20 1lens material, a polymerizable ultraviolet absorber, a
polymerizable dyestuff or a polymerizable ultraviolet
absorbing dyestuff may, for example, be used as the
monomer (B).
Specific examples of the polymerizable ultraviolet
25 absorber include benzophenone type polymerizable
ultraviolet absorbers such as 2-hydroxy-4-

(meth)acryloyloxybenzophenone, 2-hydroxy-4-



the deposit resistance of the resulting ocular |ens mat eri al .

-The above fl uorine-containing nononers may be used 20 alone or in

conmbi nation as a mxture of two or nore of them The amount of such a
f1uori ne-contai ni ng nononer may suitably be adjusted dependi ng upon
the nature of the desired ocular lens material. Further, to

i npart hardness or softness by adjustim@0 25 the hardness of the resulting
ocular lens material, a har dness- adj usting nonomer such as an al kyl

(”Eth)acry|fﬂ€héﬁh ﬁ%}%ﬁléﬁ yehee ity Shénzophenone, 2-hydroxy-4-
28 - pol ymeri zabl e conpound haV|ng an al kyl group, or styrene,

may, for exanfmeétshhectishsyboxy+e' Mnalirhldjobenzophenod@eando2e al kyl
(meth)acrylate may, for exanple, be a | i near, branched or cyclic alkyl
(et h) acr yl atreydssseyr-&5( 2 ' -thyndtdwyy-3 et h) acryl at e, et hyl (neth)acrylate

| sopr opyl (meth)acrylate, n-propyl (nmeth)acrylate, isobut
(neth)acryleuEmethtnngﬂleﬁnxwpmngaxﬂkbenzqnh@n¢m§ylbenZOtr{ﬂ§©¥§atYpEate,
n-octyl (meth)acrylate, n-decyl (nmeth)acrylate, n- dodecyl

(et h) acr gl atmlymmiﬁblqoll‘(mmleﬁ# \ahaarberssuch n%‘E h¥atéyTate,

t - pentyl éneth)acgé%ate (meth)acryl ate tyI

(met h) acryl athy 5%&#%4 leQﬁ¥%ﬁ 1phenyl)- 2

benzotriazole, 2-(2'-hydroxy-5'-
(meth)acryloyloxyethylphenyl)-5-chloro-2H-benzotriazole,
2-(2'-hydroxy-5'-(meth)acryloyloxypropylphenyl)-2H-

10 benzotriazole and 2-(2'-hydroxy-5'-
(meth)acryloyloxypropyl-3'-tert-butylphenyl)-5-chloro-2H~
benzotriazole; salicylic acid derivative-type
polymerizable ultraviolet absorbers such as phenyl 2-
hydorxy-4-(meth)acryloyloxymethylbenzoate; and other

15 polymerizable ultraviolet absorbers such as methyl 2-
cyano-3-phenyl-3-(3'~-(meth)acryloyloxyphenyl)propenoate.
These polymerizable ultraviolet absorbers may be used
alone or in combination ;s a mixture of two or more of
them.

20 Specific examples of the polymerizable dyestuff
include azo type polymerizable dyestuffs such as 1-
phenylazo-4-(meth)acryloyloxynaphthalene, l-phenylazo-2-
hydroxy-3-(meth)acryloyloxynaphthalene, l-naphthylazo~2-
hydroxy—-3-(meth)acryloyloxynaphthalene, 1-

25 (e—anthrylazo)-2-hydroxy-3-(meth)acryloyloxynaphthalene,
1-((4'-(phenylazo)phenyl)azo)~-2~-hydroxy-3-
(meth)acryloyloxynaphthalene, 1~-(2',4'-xylylazo)-2-



(néth)acrylate, cycl opentyl (neth)acrylate or cycl ohexyl
«(meth)acryl ate; an al koxyal kyl (neth)acrylate such as 2- 15 ethoxyet hyl

(meth)acryl ate, 3-ethoxypropyl (meth)acryl ate, 2-nethoxyet hyl

(met h)acryl ate or 3- met hoxypropyl (meth)acrylate; or an

al kyl t hi oal kyl (nmeth)acrylate such as ethylthioethyl (meth)acrylate or
met hyt hi oet hyl (nmeth)acrylate. 20 = Jhe-above al kyl styrene may, for
exanpl e, be a-nethyl styrene; an al kyl styrene such as nethyl styrene,
et hyl St Yh&LR) an?PM#lékthBﬁthQ%ME Sﬁ.W(@“QolSziE%bW—Zs-t yrene,

| sobutyl styrene or pentyl styrene; or an al kyl a-nethyl styrene such
as nethyl -a- n?ﬁ\ét’h)&I:Y?EB?loﬁirhxbhehHEbmé' 22%m-gingranacryieylamidest hyl
styrene, butyl-a-nethy yrene, butyl - a-met hyl styrene,

i sobutyl - a- reahylinby+epe-bis(1'~(pevdbiyiazoptRy-naphttydamino)-1,3,5-

- 29 - When it is desired to obtain, for exanple, a soft

contact |ens, triaztnp;eﬂe(medlnylanplmyQ)aﬁbmg4éuohtrophenaﬂam@9$-adJustlng
nononer s, the one whi ch, when forned into a honopol yner, wll have a
gl ass tr amgsi tanhlins)ténpblargré BnbBrirhagiae,r éf-éﬂ.r’edcr@és'l?gp)oﬁ at nost
40[err] C. Further, when it is desired ,to obtain a hard cqontact | ens,

it is preferrédphbhﬁhﬁﬁﬁy4rh@’BhEY&BFéﬁlno) 6-GheRIPoLmEd STkFdagine,

QFEEPOLﬁQFL)agﬁkéa?éxgﬁgng 1no) h (Er—(o-to& ?gz [%rtkaphtggqgm&%% _ an
6-chloro-1,3,5-triazine, N—-{(l'-(o-tolylazo)-2'—-naphthyl)-
3-vinylphthalic acid monoamide,'N—(l'-(o—tolylazo)—Z'-

10 naphthyl)-6-vinylphthalic acid monoamide, 3-vinylphthalic
acid-(4'-(p—sulfophenylazo)-1'-naphthyl)monoester, 6-
vinylphthalic acid-(4'-(p—-sulfophenylazo)-1'-
naphthyl)monoester, 3-(meth)acryloy1amide-4—
phenylazophenol, 3—-(meth)acryloylamide-4-(8'-hydroxy-

15 3',6'-disulfo-1'-naphthylazo)phenol, 3-
{meth)acryloylamide-4-(1'-phenylazo-2'-
naphthylazo)phenol, 3-(meth)acryloylamide-4-(p-
tolylazo)phenol, 2-amino-4-(m-(2'-hydroxy-1'-
naphthylazo)anilino)-6-isopropenyl-1,3,5~triazine, 2-

20 amino-4-(N-methyl-p-(2'-hydroxy-1l'-naphthylazo)anilino)-
6-isopropenyl-1,3,5-triazine, 2-amino-4-(m—-(4'-hydroxy-
1'-phenylazo)anilino)-6-isopropenyl-1,3,5~triazine, 2-
amino—4-(N-methyl-p—(4'-hydroxyphenylazo)anilino)-6-
isopropenyl-l,3,5-triazine, 2-amino-4-(m-(3'-methyl-1'-

25 phenyl-5'-hydroxy-4'-pyrazolylazo)anilino)-6-isopropenyl-
1,3,5-triazine, 2-amino-4-(N-methyl-p—(3'-methyl-1'-

phenyl-5'~hydroxy-4'-pyrazolylazo)anilino)—-6~isopropenyl-



10‘alkyl styrene are particularly preferred, since they are excel | ent

i n conpatibility or copolynerizability with ot her pol yneri zabl e
conmponent s. The above hardness-adj usting nononers nmay be used
alone or in conmbination as a mxture of two or nore of 15 them The anount
of such a hardness-adj usting nononer may suitably be adjusted
dependi ng upon the nature of the -dexd red ocular lens material.
Further, to inpart ultraviolet absorptivity to the resul ti ng ocul ar
| ens materialy of, 4.0 £0d pind o206l #6-4 20l SHEnyRagoaALL i Aopobymer | zabl e
ultravi ol et absorber, a pol ymeri zabl e dyestuff or a polynerizable
ultraviol et jsopPbsenPi+~m, sysstridzimy, ah@r4epnenyazbe7used as the
nononer (B). peci fi c exanpl es of the polynerizable ultraviolet
25 absorber i fétitlpadeyroplanide-1ypLplpbhypr ansehtaquinonal typei ol et
absorbers such as 2-hydroxy- 4- (met-h) acryl oyl oxybenzophenone,

2- hydr oxy- 4- polymerizable dyestuffs such as 1,5- - 30 -

(et h) acryl oyl oxy-5-tert-butyl benzophenone, 2-hydroxy-4-

(et h) acr gl oybbx{/tmeth) ack yhoptamine bphehdnanthtaguinone, 1-(4'-

hydr oxy-4-(2'-hydroxy-3'- (et h) acryl oyl oxypr opoxy) benzophenone;
benzotriazoléV¥®¥kben%P¥%#W¢ﬁ#)2%b4Qf%m¥¥é§1%+%@n9b56T%@%§°§E6ﬁ4é§ 2-(2' -

nydroxy-5"- (Ned ) ASE e SY Y88 Y8 PL§ ¥nn Zbuinone, 5-amino-1-(4'-
vinylbenzoylamide)-9,10-anthraquinone, 8-amino-1-(4'-
vinylbenzoylamide)-9,10-anthraquinone, 4-nitro-1-(4'-

10 vinylbenzoylamide)-9,10-anthraquinone, 4-hydroxy-l1-(4'-
vinylbenzoylamide)-9,10-anthraquinone, 1-(3'-
vinylbenzoylamide)-9,10-anthraquinone, 1-(2'-
vinylbenzoylamidé)—Q,lo-anthraquinone, 1-(4'-
isopropenylbenzoylamide)-9,10-anthragquinone, l—(3';

15 isopropenylbenzoylamide)-9,10-anthraquinone, 1-(2'-
isopropenylbenzoylamide)-9,10-anthraquinone, 1,4-bis-(4'-
vinylbenzoylamide)-9,10-anthraquinone, 1,4-bis-(4'-
isopropenylbenzoylamide)-9,10-anthraquinone, 1,5-bis-(4'-
vinylbenzoylamide)-9,l10-anthraquinone, 1,5-bis—(4'-

20 isopropenylbenzoylamide)-9,l0-anthraquinone, 1-
methylamino-4-(3'-vinylbenzoylamide)-9,10-anthraquinone,
l-methylamino—4-(4'-vinylbenzoyloxyethylamino)-9,10~
anthraquinone, l-amino-4-(3'-vinylphenylamino)-9,10-
anthraquinone-2-sulfonic acid, l-amino-4-(4'-

25 vinylphenylamino)-9,l10-anthraquinone-2-sulfonic acid, 1-
amino—-4-(2'-~vinylbenzylamino)~9,10-anthraquinone-2-

sulfonic acid, l-amino-4-(3'-



benzotriazole, 2-(2 '-hydroxy-5'-

{(met h) acryl oyl oxyet hyl phenyl ) -5-chl or o- 2H benzotri azol e,

2-(2' -hydroxy-5"-(neth)acryl oyl oxypropyl phenyl)-2H 10 benzotriazole and
2-(2' - hydroxy-5"-

(et h) acryl oyl oxypropyl -3' -tert-butyl phenyl)-5-chl oro-2H

benzotriazole; salicylic acid derivative33ype . pol yneri zabl e

ul travi ol et absorbers such as phenyl 2-

hydor xy- 4- ( rregﬂaée&s xbeyhegxaﬁiHu%ﬁgﬁfgghghoynd , 20B8hthi8quRalbyeeni-zabl e

ul travi ol et absorbérs Such as ne

cyano- 3- phenykgBr68ic( BBLA) at~uhewbosypBeny! ) pr openoat e. These

pol ymeri zabl e ul travi ol et absorbers nmay be used alone or in

conbi nati on agmeth)atuytoglaminobengplambho)-9,l0kamthraguinoneSgeci fic
exanpl es of the polynerizabl e dyestuff I ncl ude azo type pol ynerizabl e
dyest uf fs suchudfofiic acidphinypaethdxycarhpnylaldylamgnaph®hilene,

1- phenyl azo- 2- hydroxy-S-(neth)acryIoiloxypaphthalene,

1- napht hylsazoagthraquingueexy-86teerbprrajl planipadphe htrene, 1- 25

(a-ant hryl azo) - 2- hydr oxy- 3- (et h). acr yl oyl oxynapht hal ene

1- ((4' - (pheny?fBEbrageiypPnarod 5= 9?(%?938b°xyaglylamlno)-9,10—

o N BRI P oD P oy AL RAPERBORYSREBPBF pLb g} amine) -5~

ani | ny - o BREFSTIeRIer Iy 10570 BhE RERR RS AnPRbs T 5. 5-
(meth)acryloylamide-anilino)-4-(3'—-(3"~-sulfo-4"-

10 aminoanthraquinon-l"-yl)amino-anilino)-6-chloro-1,3,5-
triazine, 2-(3'~(meth)acryloylamide-anilino)-4-(3'—-(3"~-
sulfo-4"—-aminoanthraquinon-1"-yl)amino-anilino)-6-
hydrazino-1l,3,5-triazine, 2,4-bis-((4"-
methoxyanthragquinon-1"-yl)amino)-6~(3'-vinylanilino)-

15 1,3,5-triazine and 2-(2'-vinylphenoxy)-4-(4'-(3"-sulfo-
4"-aminoanthraquinon-1"-yl-amino)anilino)-6-chloro-1,3,5-
triazine; nitro type polymerizable dyestuffs such as o-
nitroanilinomethyl (metﬂ}acrylate; and phthalocyanine
type polymerizable dyestuffs such as (meth)acryloyl-

20 modified tetraamino copper phthalocyanine and
(meth)acryloyl-modified (dodecanoyl-modified tetraamino
copper phthalocyanine). These polymerizable dyestuffs
may be used alone or in combination as a mixture of two
or more of them.

25 Specific examples of the polymerizable ultraviolet
absorbing dyestuff include benzophenone type

polymerizable ultraviolet absorbing dyestuffs such as



triazine, 2-(mvinylanilino)-4-((4' -nitrophenylazo)- 5
anilino)-6-chloro-1,3,5-triazine, 2-(1'-(o-tolylazo)-2'-
napht hyl oxy-4- (mvi nyl anilino)-6-chloro-1, 3,5-triazi ne,
2-(p-vinylanilino)-4-(1"-(o-tolylazo)-2'-napht hyl am no) -
6-chloro-1, 3,5-triazine, N(1 -(o-tolylazo)-2'-naphthyl)-
3-vinylphthalic acid nonoam de, N-(1'-fd34otylazo)-2'- 10
napht hyl ) - 6-vi nyl pht hal i ¢ aci d nonoam de, 3-vinylphthalic

acid-(4'-(p-sslfo L3lysD , 2,4Lnylphthalic
oo o (b Ao ot phat pPaEpLEEA RO RiSEneone, 2.

3- (et h) acryl Qyh@at 82y45- (p-stpPenvhaé9peABBbhenone, 2,4-dihydroxy-3-
3-(neth)acry|oylg§$de¥4-(gp-hygroxy- ?5 b ot

3', 6" -disul fotg-(meph) agkazeypbeprbthPiphenylazo)benzophenone, 2,4-
(et h) acryl oyl am de-4-(1' - phenyl azo- 2" - napht hyl azo) phenol ,

3- (et h) acryl @yhpdrdey45¢ pp-(meth)atyyiop)lpkemekthylphenylazo)—
2-am no-4-(m(2' - hydroxy-1'-

napht hyl azo) abéhzophegongopRefiedihydrexs-8rinzi ne, 2- 20
anino-4-(N—nethyI-E;(2'-hydroxy-l'-naphthylazo)aniIino)-

6-i sopr openy| (méghbaeryhoyhexyethyipbenylarpibergaphepone, 2,4~
1'-pheny|azo)aniIino)-6-isopropenil-1,3,5-triazine, 2-
anino-4-(N—ne@h??db°¥ﬂ’5ﬁ§EFb%9bh ﬂ?FX%BY&ﬁFY?ﬁﬁlehenylazo)‘

| sopropenyl -1, 3,5-triazine, 2-aQipoz4- n1§3'-nethyl-1'- 25

phenyl - 5' - hyd %§§QE£§B9F52o?yﬂ§§%£§ﬂFP%¥o =P sopr openy! -
1,3,5-triazin - anl Nos 4- s Re (3! 5 -1 - _
phenyl -5 - nydi BgEP i%w%8¥g%§§%§§g%$F§§S}g§§%%B%SBE‘E?P?G" 2,4

10 dihydroxy-5-(p-(meth)acryloyloxypropylphenylazo)-
benzophenone, 2,4-dihydroxy-3-(o-
(meth)acryloyloxymethylphenylazo)benzophenone, 2,4-
dihydroxy-5-(o—(meth)acryloyloxymethylphenylazo)-
benzophenone, 2,4-dihydroxy-3-(o-

15 (meth)acryloyloxyethylphenylazo)benzophenone, 2,4-
dihydroxy-5-(o-{meth)acryloyloxyethylphenylazo)-
benzophenone, 2,4-dihydroxy-3-(o-
(meth)acryloyloxypropylphenylazo)benzophenone, 2,4-
dihydroxy-5-(o—-{meth)acryloyloxypropylphenylazo)-

20 benzophenone, 2,4-dihydroxy-3-(p-(N,N-
di(meth)acryloyloxyethylamino)phenylazo)benzophenone,
2,4~dihydroxy-5-(p—(N,N-
di(meth)acryloyloxyethylamino)phenylazo)benzophenone,
2,4-dihydroxy-3—-(o-(N,N~

25 di(meth)acryloyloxyethylamino)phenylazo)benzophenone,
2,4-dihydroxy-5-(o—(N,N~

di(meth)acryloylethylamino)phenylazo)benzophenone,



- 32 - 1,3,5-triazine, 2-anino-4-(p-phenylazoanilino)-6-
i sopropenyl -1, 3,5-triazine and 4-phenyl azo-7-

(met h) acryl oyl am de- | - napht hol ; ant hraqui none type pol ymeri zabl e
dyestuffs such as 1, 5- 5 bi s((met h)acryl oyl am no) -9, 10- ant hr aqui none,
1-(4' - vi nyl benzoyl am de) - 9, 10- ant hr aqui none, 4-am no-1-(4'-

vi nyl benzoyl am de) - 9, 10- ant hr aqui none,- B8%mi no- 1- (4' -
vi nyl benzoyl am de) - 9, 10- ant hr aqui none, 8-am no-1-(4'-

Voot by Be0uBrdfoRRL L FRL RO BEmy ol 1 1 (42, 10

i nyl b | apj ' ; ;
Vi nyl benzoyl akkaey) 8010 St EEthyEing) penylazo)benzophenone,
vinyIbenzoylagideaigyago?glgL@@u(nggehyiﬁﬁA'-

| sopr openyl benzoyl am de) 10-ant hraqui none, 1-(3'- 15
| sopropenyl bepgeyh pat fig) oPl dlyathylaninoppieeniti 426)benzophenone, 2,4~

i sopropenyl benzoyl am de) -9, 10- ant hr aqui none, 1, 4-bis-(4'-

vi nyl benzagy| adingdréxgo3afvh{BoethpheN-1, 4- bis-(4' -

i sopropenyl benzoyl am de) - 9, 10- ant hraqui none, 1, 5-bis-(4'-

vi nyl benzoyl atmeth)aciployloxyethnbaning)phenylazgo)bepgophenone,

| sopropenyl benzoyl am de) - 9, 10- ant hr aqui none, 1- '

net hyl ani no- 42 ¢ 4~3ih¥Gr eev7z3y( anf NegtbyYo¥ant hr aqui none,

1- met hyl am no- 4- (4’ -vi nyl benzoy| oxyet hyl am no) -9, 10- ant hr aqui none,

1-anino-4-(3'1@?59)%ﬁ5$¥?$$?ﬁ$¥§§¥ @mlgo)Ph%ﬂ%%?%ﬂh?ﬁBEQP§§§BPF0nic acid,

1-am no-4-(4'; ,25.. vinyl phenyl api_no) -9 - ant hr aqui none- 2-sul foni ¢ aci d,

1- an?nogﬂéfglb¥$ﬁé¥§E§E§Pé n %33}}§6-anthraquinone-2- sul foni c

aci d, 1'%%‘no(éééé)écryloylamino)phenylazo)benzophenone, 2,4-
dihydroxy-5-(p—~(N-ethyl-N-
(meth)acryloylamino)phenylazo)benzophenone,
2,4-dihydroxy-3-(o—-(N-ethyl-N-
(meth)acryloylamino)phenylazo)benzophenone and

15 2,4-dihydroxy-5-(o—-(N-ethyl-N-
(meth)acryloylamino)phenylazo)benzophenone; and benzojic
acid type polymerizable ultraviolet absorbing dyestuffs
such as phenyl 2-hydroxy-4-(p-styrenoazo)benzoate.

These polymerizable ultraviolet absorbing dyestuffs

20 may be used alone or in combination as a mixture of two
or more of them. The amount of the above polymerizable
ultraviolet absorber, polymerizable dyestuff and
polymerizable ultraviolet absorbing dyestuff, may
suitably be adjusted depending upon the nature of the

25 desired ocular lens material. However, it is advisable

to take it into account that the amount is substantially

influenced by the thickness of the lens. Their amount is



- (met h) acryl oyl ami nophenyl ami no) - 9, 10- ant hr aqui none- 2-

ul fonic acid, 1-am no-4-(3'-

met h) acryl oyl am nobenzyl am no) - 9, 10- ant hr aqui none- 2- sul foni c aci d,

-([err]-ethoxycarbonyl al |yl am no) -9, 10- 5 ant hr aqui none,
[err]-carboxyal | yl am no)-9, 10- ant hr aqui none,

di-([err]-carboxyal |l yl am no)-9, 10~ 36 - ant hraqui none,
[err]-isopropoxycarbonyl al | yl am no) - 5-

enzoyl am de- 5 AOK [ , 2 283 -
(neth)acryloy?%%?ee-agiﬁgﬁo -%?(%?qégh-%ﬁﬁ?o?ﬁggerﬁgly from 0.1 to 2
am noant hr aquPn- o - Ay 48 At &P bt dPioR-&F! ORe-BhpsPeal propbr8ikBeof
2-(3'-(neth)acryToyIan1de-an|I|no)-4-(3'-(3"-
sul f o-4" - am nERet H&@Dalt NDénd "myt e AR NP-sich | §49)méchanical strength, or
hydrazi no-1, 3,5-triazine, 2,4-bis-((4"-

met hoxyant hr aimi doms ide ya  bon nof - thé Scempayilahlityoyithlbiving, bissuesi ne
and 2-(2'-vinyl phenoxy)-4-(4"-(3"-sul fo-
4" - ami noagt hriaguavoid 14 - pésabb bl tyi thab)an-entesoive 3aBount willi bei ne;
nitro type polynerizable dyestuffs such as o- nitroanilinomet hyl
(et h) acr yl atensaitabhe has oz ymaterial for ypeubar yhepseapbsechyast uffs such
as (neth)acryloyl- 20 nodified tetraam no copper hthalpcganlne and
(et h) acryl oyFOREREE | tengedekith 2 reotn fdbkeckt FaRRRAD With 4BpBE

ht hal ocyani ne These | yneri zabl e, dyestuffs e, use one or in
P y pf%¥ nay%§v1ng ggaL

- 3
sul

(

1-(
1-(
1,5
1-(
b

conbi nati on a%l%S%?it%¥e rageular lepses embedded,in &EFfric

exanpl es of tﬁ&r€ﬁ£¥ﬁﬁéé% £%u $4i§a¥ﬁoé§£ case of a dyestuff, if the

10 amount is too much, the color of the lens tends to be so
deep that the transparency decreases, and visible rays
tend to be hardly transmitted through the lens.

In the present invention, among the above monomers
(B), one or more monomers other than polysiloxane

15 macromonomers, may be selected and formed into a
macromonomer, which may then be incorporated, as one of
the monomers (B), to thehpolymérizable components.

The polymerizable components comprising the above
monomer (A) and the optional monomer (B), are suitably

20 adjusted and subjected to polymerization depending upon
the use of the desired ocular lens such as a contact lens
or an intraocular lens.

In the present invention, the polymerization can be
carried out by a conventional method by adjusting the

25 amounts of the polymerizable components comprising the
monomer (A) and the optional monomer (B) within the

ranges of the above-mentioned respective amounts and



absor bi ng dyestuff include benzophenone type pol yreri zabl e ul travi ol et
absor bi ng dyestuffs such as - 34 -
2, 4-.di hydr oxy- 3- ( p- st yrenoazo) benzophenone, 2, 4-

di hydr oxy-5- ( p-styrenoazo) benzophenone, 2, 4-di hydr oxy- 3-

(p- (et h) acryl oyl oxynet hyl phenyl azo) benzophenone, 2, 4-

di hydr oxy-5- (p- (net h) acryl oyl oxynet hylplhyt azo) - 5 benzophenone,

2, 4- di hydr oxy- 3- ( p- (met h) acryl oyl oxyet hyl phenyl azo) benzophenone,

2, 4- di %@{4@5?- %é@t&é@f@%&ﬁé@f&st buiehgeytaaereto, to

benzophenone, ydr oxy- p-

(met h) acryl oy P OPYp ¥ azo) benzophenone, 2,4- 10

di hydr oxy-5- ( p- (net h) acryl oyl oxypr opyl phenyl azo) - benzophenone,

2, 4-di hydroxy- 3- (?he convéntibnatrykekbaxyspt Bgkpbranbaeze) aemetpbdnone,
2, 4- di hydr oxy-5- (o- (et h) acryl oyl oxynet hyl phenyl azo) -
benzophenone,wRereih hy dradiaB-polymdbization initiator is added,

(met h) acryl oyl oxyet hyl phenyl azo) benzophenone, 2, 4-

di hydr oxy55- (SeXhewed doy yd vydway chegt phenyibhibh-a temppeatyprensnge of
2, 4- di hydr oxy- 3- (o- (et h) acryl oyl oxypr opyl henylazg)ben;oghenone,
2, 4- di hER® XEOON (LenpREaTuEe yFoyRBRY rbggfgh@ﬁybazbyradze ion of
benzophenone, 2, 4-di hydroxy-3-(p-(N, N- . )

di (et h) acryl 3% %%‘EWF%%X?IB&%H@\Y/? a98§heas cprBLERavave, ultraviolet

rays or a radiation (such as y-rays). In the case of
heat polymerization, the temperature may be raised
10 stepwise. The polymerization may be carried out by a
bulk polymerization method or a solution polymerization
method employing e.g. a solvent, or by other methods.
Typical examples of the above-mentioned radical
polymerization initiator include azobisisobutyronitrile,
15 azobisodimethylvaleronitrile, benzoyl peroxide, t-butyl
hydroperoxide and cumene hydroperoxide. These initiators
may be used alone or in combination as a mixture of two
or more of them.
In a case where the polymerization is carried out by
20 means of e.g. light rays, it is preferred to further
incorporate a photopolymerization initiator or a
sensitizer. The amount of such a photopolymerization
initiator or a sensitizer is usually f£rom 0.001 to 2
parts by weight, preferably from 0.01 to 1 part by
25 weight, per 100 parts by weight of the total amount of
the polymerizable components.

To shape the ocular lens material into an ocular lens



dlhydroxy-5-(p-(N,N-
(neth)acryloyloxyethylanino)phenylazo)benzophenone,
4-di hydroxy-3-(o-(N, N 25
(neth)acryloyloxyethylanino)phenylazo)benzophenone,
4- di hydr oxy-5-(0o- (N, N-
(neth)acryloylethylan1no)phenylazo)beﬁﬁbphenone
35 2, 4- di hydr oxy-3-(p- (N-et hyl -
me

t h> acryl oy, é@én?(eé.@yé a&ﬂ@i@@em@za} bsazs)@‘a@aeeslar lens,
, 4- di hydr oxy-5

th)acryloyé@%V@ﬁbyéﬁaln@ﬁ&@ﬁﬂglﬁé@&@@@zwﬁb@noaee dotmonld used in

i hydr oxy- 3-(o-(N-ethyl -
th)acryloyinmyefhgiantmm)b@eempaapé@enzs@bnnocﬁventional methods

- di hydroxy-5-(0o-(N-ethyl -
th)acryloyimmywdmylﬁmtn@#@hphg}aao¢hﬁhin@hmebhed and a cast molding

-di hydroxy-3-(p-(N-ethyl-N- 10
th)acrgloymaﬁan)pH@h@leubybe@zm@hba@nE$ meyhod wherein, after

ydr oxy-5-(p-(N-ethyl - (neth)acryloylan1no%ghenylazo)benzophenone,
d|hydr0xyC§¢{xgqg¢Qyﬁypo$ymer1zatlon in suitable mold or

1 IEiﬁgéy%gz%égh%E%&?eq%yggggienz Qggqggtgggzl (polymer) of a rod,
acryl oyl .anmi no enzophenone, _ an

olymarlngly ¢k %f £¥é3b§ FBF hg ﬂé% g€ mageghgﬁ ig Bﬁgﬁﬁﬁsexp

- hydr oxy- 4- (fhtéy£€5§@¥92369688£eby mechanical processing such as

10 cutting, grinding or polishing. The cast molding method
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is a method wherein a mold corresponding to the shape of
a desired ocular lens, is prepared, and polymerization of
the above-mentioned polymerizable components is carried
out in this mold to obtain a molded product, which may
15 further be subjected to mechanical finishing as the case
requires.
When it is desired to obtain the ocular lens material
of the present invention as a soft material at a
temperature around room temperature and such a material
20 1is shaped into an ocular lens, it is usually preferred to
employ a cast molding method as the shaping method. Such
a casting method may, for example, be a spin casting
method or a static casting method.
Apart from these methods, a method may preferably be
25 applied to the present invention wherein a monomer
capable of forming_a hard'polymer is impregnated to a

soft ocular lens material, followed by polymerization of



These pol yneri zabl e ultravi ol et absorbing dyestuffs 20 my be used al one
Or in conbination as a m xture of two or nore of them The anount of
t he above pol yneri zabl e ul travi ol et absorber, polynerizabl e dyestuff
and pol ymeri zabl e ul travi ol et absorbing dyestuff, may sui tably be
adj ust ed dependi ng upon the nature of the 25 desired ocular |ens
material. However, it is advisable - 3Po-take it into account that the
anount is substantially i nfluenced by the thickness of the lens. Their

amount is the monomer to harden the entire mater%@l whicH'i&f @l v at
nost 3 wt% nore preferably from0.1 to 2 Wt % o'av0|<§:delter|orat|on

of the physi caubgeepedt ites cokting, t;lirq:aa%bahnhe@mri%mwgalto %luﬁ!&
mechani cal strength, or in consideration of 'the conpatibility mnth

living tissueshapedt pradaict hapdagi hi Heky redakhapesx aadsithenabienthamd | be
unsui table as a material for ocular |enses such as contact |enses
which are in polgmercdst aemowieth firomi hhe shapeds preduet itot bdeadnaa | enses
enbedded in |iving bodies. Further, particularly in the case of a '
dyestuff, §f shapedo fiaaduprodyctodanuobulale leak)r maflet bé ities softds to be

SO deep that the transparen0£ decreases, and visible rays tend to
be hardly traR@kPried ﬂHPGégﬁ2rﬁé P@Ad, JP-A-1-11BK4Yhe present invention,

anong the above mno QB% one or, nore npnoners ot her than
pol ysi | oxane urt er, to prepare an intraocular lens, the lens and

the support for the lens may separately be prepared, and
they may be later bonded to each other. Otherwise, the

10 support portion may be simultaneously (integrally) molded
with the lens.

Now, the ocular lens material of the present
invention will be described in further detail with
reference to Examples. However, it should be understood

15 that the present invention is by no means restricted to
such specific Examples.

EXAMPLES 1 to 5 and COMPARATIVE EXAMPLES 1 and 2

The polymerizable components identified in Table 1
and 0.02 part by weight of 2,2'-azobis(2,4-

20 dimethylvaleronitrile as a polymerization initiator, were
uniformly mixed to obtain'a transparent solution. This
solution was injected into a glass test tube having an
inner diameter of 15 mm. An oxygen scavenger was
attached, and the test tube was then sealed.

25 Then, the sealed test tube was transferred to a
circulation system constant temperature water tank,

whereupon polymerization was carried out at 30°C for 40



15 nmacronononers, may be selected and forned into a macr onononer,

whi ch may then be incorporated, as one of t he nononers (B), to the

pol ymeri zabl e conponents. The pol yneri zabl e conponents conpri si ng
t he above nmononmer (A) and the optional nmonomer (B), are suitably 20
adj usted and subjected to pol ynerization dependi ng upon the use of the
desired ocul ar |l ens such as a contact feas - or an intraocul ar |ens.

In the present invention, the polynerization can be carried out by a

convent [ onal geiadabs &) 4BEEd K2oATOURES (B heuaolygpr | zab! €

conponents conprising the nmonomer (A) "and the optional nononer (B)

within the  tran3a®eesed toha 2BQ¢a1ARALNORYE tefSBeLldrY andMidYteand
a

- 37 - dding a radical polymerization“initiator thereto, to

obtain a pol y@thin a tempebaeuzenvanbieodZ £¥eiNed its 1RQecexamle, a
met hod wherein a radial polynerization initiator is added, 5

foll owed by ggzddabllgatriaiginigt khe @einpepatatrer evieange pefriod off ra¥BUtoOM
tenperature to about 130[err]C or by irradiation of an el ectromagnetic
wave such ms ad6nmhounosavéo gompieitel éhe polymeydzartisn &di abiterin sudods '
y-rays). In the case of heat ‘pol ynerization, the tenperature nmay be
raised 10 sebppedepolymerpbpyingi aadiemetey b eboutedSomm.by a bul k

pol ymeri zati on method or a saqlution_ pol ynerization
The obtained rod-shaped polymer was cut into a

desired thickness and subjected to cutting, grinding and
polishing to obtain a test specimen. As the physical

10 properties of this test specimen, the appearance
(transparency), the refractive index, the contact angle
and the Shore D hardness were measured in accordance with
the following methods. The results are shown in Table 1.
(a) Appearance (transparency)

15 The test specimen having a thickness of 4 mm was
visually inspected and evaluated in accordance with the
following evaluation stapdards.

EBvaluation standards

O: Colorless transparent
20 X: Turbidity observed
(b) Refractive index
Using Atago refractometer 1T (manufactured by
Kabushiki Kaisha Atago), the refractive index (no unit)
of the test specimen having a thickness of 4 mm was
25 measured at a temperature of 25°C under a relative
humidity of 50%.

(c) Contact angle



met hod enpl oying e.g. a solvent, or by other methods. - Typi ca
éxanpl es of the above-nentioned radical pol ynmeri zation initiator

i ncl ude azobi si sobutyronitrile, 15 azobisodinethylvaleronitrile, benzoyl
per oxi de, t-butyl hydr oper oxi de and cunene hydroperoxi de. These
initiators may be used alone or in conbination as a mxture of two
or nore of them In a case wher élt lre pol ynerization is carried out -
by 20 neans of e.g. light rays, it is preferred to further

incorporate a photupdny rerdcmiometén) tEé Ofotadt angléelgeytE8y- ofNehe
anount of such a photopol yneri zation initiator or a sensitizer is
usual 'y from @4 ttesk specipmsrt hawineighthiqiedss abf y4 fdimnyfs 01 to 1
part by 25 weight, per 100 parts by weight of the total amount of

t he pol yreri zatgasw®mdpdied dubble methdd athapetanmpe e d£NB5NAL eri al

into an ocul ar |ens - 38 - such
as a contact |{&s Shorgh D hargnadsar | ens, conventi onal shapi ng met hods
whi ch are comonl y_used in this field can be enpl oyed. Such '

conventiondl nethdifEng a §heued t¥re haxdrpss mekex t¢g72@8 hod and a cast
nmol di ng 5 met hod.. The ¢ in thod i s nethod wherein, after
carrying out pSIRANRA ’ﬁeﬁfqyn%efglﬁq}’g‘&l a3 grechloc)kprithg n#hor® Bt ai n
a base materi I r). of .a.Q bl.ock or, pl ate shape, such a base
material is p?%%ﬁﬁgﬁ%pﬁﬁb unf%) é% the test spe01ﬂ%n hav1né)a

thickness of 4 mm and a diameter of 12.7 mm was measured

at a temperature of 25°C under a relative humidity of

10 50%.
In Table 1, the abbreviations of polymerizable

components are as follows.

(A)-1: 2-Phthaloyloxyethyl methacrylate of the formula:

CHg HOOC
15 '
HC=C~C-0-C2H4-0-C
]

I
0 0 )

(A)-2: 2-Hexahydrophthaloyloxyethyl methacrylate of the

formula:

?Hs HOOC
HgC=C—C—0—CzH4—O—C“©

I I
O 0

20

MMA: Methyl methacrylate
25 Sist: Tris(trimethylsiloxy)silylstyrene
EDMA: Ethylene glycol dimethacrylate

VBMA: Vinyl benzyl methacrylate



into a desired shape by nechani cal processing such as 10 cutting,

-grinding or polishing. The cast nolding nethod Is a method wherein a
nol d corresponding to the shape of a desired ocular lens, is prepared,
and pol yneri zation of t he above-nenti oned pol yneri zabl e conponents is
carried out in this nDId to obtain a ol ded product which may 15

further be subjected_to requires.

il .
When it is desired ul ar | ens naterlal of| t he present
i nvention as a soft] mte t enper at urejaround roojmn t enper at ure
and such a materi al |s“sjga|<§3d tcﬂ'an%c% ar@llergg, it3ys] usually
preferred to gnpFoy |a asi Jolding "mefho jhe shaplno nmet hod. Such
a casting nethod ngy, ¢ on estafple, [be a spin castl method or a
static casting netHoda: | 3 == et hod may
preferably be 25 apg;i ’resent |nvent|o nononer
capabl e of formngla r? ﬂhg; isglqgregnahgdtgq 3 «SOft ocular lens
material, followed |by ollymg iZasi prfjofw ¢ 1 0
- 39 - t he mgnorner toépardkn the entire naterlal, which| is then
subj ected to cutting, ;grlndlnq andlpolishing to obtiain a shaped
product having a de3|fbd shap ang then the hard polyner is renoved
fromthe shaped prdduty qo gbtai n Q“ shaped fina Ioproduct (an ocul ar
| ens) nmade of the doft 23 |8 8 8 & 2| a =
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naferial (JP- A-62-2780241, JP-A-1-11854). Further, to prepare an

intraocular lens, the | ens and the support for the | ens may
separately be prepared, and they may be | ater bonded to each other.
G herwi se, the 10 support portion may be sinmultaneously (integrally)

nol ded with the |ens. Now, the ocular lens material of the
pr esent I nvention will be descrrbd® +n further detail with

reference to Exanpl es. However, it should be understood 15 that the

present inventi onpy S bih &0 dBENSs ISRdwd Ciigldrdfle 1, iSULY SPEGLALCthat
Exanpl es. EXAMPLES 1 to 5 and COVPARATI VE EXAVPLES 1 and 2

The pol ymeri zafd ey nferigl Bt dimdd 1ih hinplles 1 tagl HdZapprt by
wei ght of 2,2'-azobis(2,4- 20 dinmethylvaleronitrile as a polynerization
initiator, wexrellentnid vdnspareartyi. 0 Girtibers, (o ptHedomsdtison. This

solution was injected into a glass test tube having an I nner di aneter
of 15 mm An bty sdoeyeregelr specimens aiff Exdanplend the 4 egdtetedr® aas t hen
seal ed. 25 Then, the sealed test tube was transferred to a

circul ati sn ssramar dfs) args tusgskrandirthavtient tapecimen ofuRorppoative
pol ynerization was carried out at 30[err]C for 40

- 40 - Bxannl exrd whe siTe & uonase s (FourdiMihevasesisqedirlope, and

from the comparison between the test specimen of Example
5 wherein a monomer (A) was used and the test specimen of
Comparative Example 2 wherein monomers (B) (MMA and SiSt)

10 were used alone, it is evident that the test specimens of
the :espective Examples have high hardness equal or
superior to the test specimens of the corresponding
Comparative Examples while they have higher refractive
indices, and they have small contact angles, thus

15 1indicating excellent surface wettability.

As described in the foregoing, the ocular lens
material of the present invention is excellent in surface
wettability and transparency and has high refractive
index, and yet it has a relatively high hardness.

20 Accordingly, the ocular lens material of the present
invention is useful for e.g. contact lenses or

intraocular lenses.



transferred to a circulation systemdrier and heated within a
tenperature range of from60 to 120[err]C while ———graduarky—ra+s+ng t he

tenperature over a period of about 5 16 hours
pol ymeri zation to obtain a rod- shaped polyrre’rlm @‘j l u r"i'&r of
about 15 mm The obt ai ned rod-shaped poly

desired thickness and subjected to cut+ti4dg,~ gri ndi ng and pollshlng to
obtain a test specinen. As the physical 10 properties of this test

speci nmen, the-@Rgey ance (transparency), the refractive index, the
cont act angle and the Shore D hardness were measured in accordance

Wi th the, fOAﬁ%@ﬂamimgsxnaif@hafSﬁdaaé 8feasSpegmeR &BBhendd by
(a) Appearance (transparency test speci nen having a thickness

of 4 mm was ﬁréxsmiﬁqdp ffwlamsi @Mﬁ’fotblr@éxe’dslﬁompf:ﬂsﬂﬁgcc with the
foll ow ng eva u I on standar Eval uati on standards [err]:

Col or | ess tr anspsrientof 2the forﬁﬁléﬂ(bjdity observed (b) Refractive

i ndex Usi ng Atago refractoneter | T (manufactured by Kabushi ki
Kai sha At ggo), thgligdtsgai-dwe index (no unit) (oh the test specinen
having a thickness of 4 nfimwas 25 neasured at a tenperature of 25[err]C
under a relative hurp dity of 50% (c) Contact angle

wherein R! is a group of the formula:

R3
|
H,C=C~C-0~
|
10 o
wherein R3 is a hydrogen atom or a methyl group, or a

group of the formula:

Hzc=CH-®

R? is a C,_5 alkylene group, and X is a group of the

15 COOH
COOH
. formula _4<zj2§ : + @ group of the formula '
- COOH ’

COOH
a group of the formula . , or a group of
COOH
the formula —4<::>; .

20 2. The ocular lens material according to Claim 1,
wherein the monomer of the formula (I) is in an amount of
at least 3 wtg of the polymerizable components.

3. The ocular lens material according to Claim 1 or 2,
" wherein the polymerizable components contain a monomer

25 having an unsaturated double bond copolymerizable with

the monomer of the formula (I).

4, The The ocular lens material according to Claim 3,



- 41 - Usi ng a gonioneter, the contact angle {degree) of the
dried test specimen having a thickness of 4 mm was nmeasured by a
bubbl e nmethod at a tenperature of 25[err]C (

Using a Shore D type hardness neter GS-720G ﬁmﬂrmuﬂlm&ﬂﬂuﬂlﬁabushl Ki
Kai sha Techl oc), the Shore D har dness (no unlt) of tthe ™ est speci nen

havi ng a t hi ckness' of 4 nm and a di ggeter of 12.7 nm was neasured
at a tenperature of 25[err]C under a relative humdity of 10 50%

ol lovs.  Vogteier 21 uiiont BRoitH Al b ina %’wa h
gg”r}na [err]copc(l@me?nzzaﬂﬁ%%ﬂﬁmt crylﬁ 92?312?'@{&/ (3{)3 Pg é ©

Tris(trimet hylgdmgmétﬂg&}%r EDVA: Ethyl ene glycol dinethacrylate
VBMA: Vi nyl benzyl nethacrylate




- 42 - [err] - 43 - From

the-results shown in Table 1, it is evident that the test specinens
obt:ained in Exanples 1 to 5 are all excel lent in tgag a.e“v

Further, fromthe conparison bet ween t he test spec néﬁg q%; éﬁﬂﬁﬁw
to 4 wherein a 5 nononer (A) was used and the test sp

Conparative Exampl e 1 wherein a nendger (B) (MVA) was used alone and
fromthe conparison between the test specinmen of Exanple 5 wherein a
monomer (A) wapdagggm@nd the test speci nen of Conpar ati ve Exanple 2

wherein nononers (B) (MVA and SiSt) 10 were used alone, it is evident that

the test speci mensfocular t1hd eapastiae nﬁfﬁé@offaegtﬁ%iﬁgﬁgxgrbg@aﬂ@ésbfqual

or superior to the test specinens of

~ Conparative BxuIynRs iWine gd1findiawblied ¥im o‘?zferrﬁc.st Iobhprisind'y ces, and

t hey have small contact angles thus 15 indicating excellent surface
wettability. monomer of tims@orarda nMihe foregoing, the ocular |ens

5 Rl—Rz-O—ﬁ—X (I)
o)

wherein R! is a group of the formula:

R3
l
H,C=C-C~-0-
I
10 o]
wherein R3 is a hydrogen atom or a methyl group, or a

group of the formula:

R? is a C,-5 alkylene group, and X is a group of the

15 C
COOH CoH
formula _q<zj;{ ¢+ & group of the formula r

COOH COOH
a group of the formula ~.£:::I::jﬁ r Or a group of
COOH
the formula-<::3; .

// |

Been Replaced

"



_naferial of - the present invention is excellent in surface o wettability

and transparency and has high refractive I ndex, and

relatively high hardness. 20 Accordingly, the oculeﬁ éA@ENEMﬁ?5H¥E?
the present invention is useful for e.g. contact |enps¢s of

I ntraocul ar | enses. -1 - - 44

1. An ocular lens nmaterial nade of a pofyner obtained by

pol ymeri zabl e conponents conprising a nmononer of thejft : I
wherein R err] is a group of the fornmula: [err] lwmmn1mew]|
a hydrogen atomor a nethyl group, or a group of the tor

Rlerr] is a (Jerr] al kylene group, and X is a group of the 15 formul a
[err] , a group of the formula COOH
COH a group of the formula [err] , or a group of

the fornmulalerr].
OCULAR LENS MATERIAL

The present invention relates to an ocular lens
material. More particularly, it relates to an ocular
lens material which is excellent in surface wettability

5 and transparency and has a high refractive index and a
relatively high hardness and which is thus useful for
e.g. contact lenses, intraocular lenses or artificial
cornea.

An ocular lens material to be used for ocular lenses

10 such as contact lenses or intraocular lenses, is usually
required to have excellent oxygen permeability, excellent
transparency and proper hardness. Especially when a hard
ocular lens having oxygen permeability is desired, it is
common to employ a silicone-contaiqing component in order

15 to improve the oxygen permeability.

When.such a silicone-containing component is used, it
is certainly possible to obtain an ocular lens material
excellent in oxygen permeability. However, such an
ocular lens material has drawbacks that the hardness

20 tends to be low, and the surface wettability (wettability:



ZOFE. the ocul ar lens materi al according to Caim1, ——yherein t he

nmononmer of the formula (1) is in an anmount of at IEBEPLﬁCEMEN?fSHEET
a - .

pol ymeri zabl e conponents. 3. The ocul ar | ens mater ! .
wherein the polynerizabl e conponent sfc ni% rqmqﬁ}o r

25 havi ng an unsaturated doubl e bond copelynerizable wWt n

of the formula (1). 4. The The ocul ar |l ens nateri

’ OCULAR ¥§ﬁl§ %’%%ﬁ—r‘%ﬁi n ta"ﬂe monomer havi ng
unsat ur at ed demgralpgnd copolynmerrza honomer—of thb_fcrnugé

Caim1l or

3

(1) is a crosslinkable nononer.

10

15

An ocular lens material made of a polymer obtained by
polymerizing polymerizabie components comprising a |
monomer of the formula (I):

RI-R2-0-C—X | (I)

g .

wherein R! is a group of the formula:

r3
I
‘HyC=C-C-0-
|
o
wherein R3 is a hydrogen atom or a methyl group, or a

group of the formula:

o)

R? is a C;-s alkylene group, and X is a group of the

COOH
COOH
formula __szaf ¢+ @ group of the formula _ ’

COOH COOH
a group of the formula _E:::I::jﬁ r Or a group of
COOH '
the formula-<::3{ .

rding to d




