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Wi th the dngpartEbpwéight b aSalyBEiRYI ntSihécryiBte PRIarbE Eldin ehﬁs(% Sy weRSof NEngIC | a
~ of the prgagidéneiand £.8 barby wbibmraﬂﬁaﬁa%arwmn uhRGAyibted, and 0.3 plrt byQebightdf atohe

t r eat mentpigdmbtHyRalériihie wasagabdth Ybt@iatisnd eslution Abélit S0 rhl 0the Bigha boliftiofWsb intrd8ucedn €

t r eat 25 4Gnto h pigssaesttlibs,iandthe testitulevag lbg®@N t 0 enpl oy such conditions taht the
t reat nent | Brelimindty pdlymtbritation WasCiondactbdiv awae balis oft 38°Cofoil 40vtiotre, etld theh Fhattesstubsl an
i nert gasweattrudqued focansarcincubatingnabn. Then, the oixtups waerrgasted at 50°Cifor6 Hauss, atdthepther e
. such as demperatiyrg wesraised to131j€ @t a wterd 397C perfeani Ho 1dr hoursr wherebyithe xerohonentmiesre g
pressur e hept-rolymanizghlegbtaip ap®@icshaned cepolymer Torr at a power of froma few Wtao..
“about %00 \Whemighig rqdrshaned sapplymerwap mpeharieally Rrorepsed ylathe pétingrend palighing to abtaims -

duct ed i rfesigpecimam d v%cakpropamfs (thg aRpaRrANce thedistortion. thecRopkwsl RORYGONRBO Ut
_fromo. OrﬂﬁB";d‘”I:Fffs!r’ W;’deﬁ.@q pa"f‘i"B?ﬁt'BBUE&teﬁﬁﬁPeﬁB'e'e WPB‘F“‘&G%@P?%d of
S Tafew m esent tlon Wi | scribed "7
i fuy herdgl:iﬁ?s%:t‘gﬁfﬁ R g s s i s =
“under st oo "R aresent I nvention is by no means restricted to such -
- -specific S. EXAIVPLE 1 55 Preparation of 4-vi nyI benzyl nethacryl ate
~Into a 1] ree necked round bottom fl ask equi pped with a thernoneter

.and a Dinroyfp 4 %&S&Ehelﬂ@vdhgﬂdzopol ymériwad visally Sb8etvddl @ cal cium chloride tube
att ached thereto 300 of benzene and 103 g (about 1.2 nols) of

et hacryIRr&eﬁdalodawceode Whil e cooling the m xture in an lce bath to

~a tenperature of not higher than [err], 167 g (about 1.1 nols) of

-1, 8-di azabi 'Cl;edms[s&wéo@sﬁemdmmmmw@hwabdoymdfmpummmddmh cmuarelatlc
‘peri od ofdistisivn me@O(precision distoetion traterBYRFAY, nudnufactamedipyToshipa Corporation). Whemp didtoiBiorg :
. (about® 1.v&sdetectedothe gistortibrovag identifipd & "Wil"eand whersa white oiusintioy didtorion wés obsenyedahendded
over a pelistationyps dentitied B Yeshut es by nmeans of a dropping funnel, while

‘mai ntaining the tenperature at a |l evel of not higher than [err]. Then, the
ice bathm, and the mixture vvas reacted at roomtem perature for
24 hours. Tereac xture thus ob to aS|rat|on

TR b Sisloe gest iep o 3 clahsigrer 7 i i
ik o g;,g Bgda,% s&w? mfw&aﬁt"wﬁgn lkicoiie il

-wat er . Thke's '5‘3%'3 ogd Rt with anhydrous sodi um sul fate.
" The dryi de byfiltration, and the organic |ayerwas
- concepfr for purlflcatlon The yield of the purified

- - -prod- -uct @ith rﬁg)é%ttomﬁré?ﬁgt'sﬁdcﬁgn &M&amoﬁz 991“%& rk‘hﬂyf‘e %ﬁ’?b&é' Raa'an .

. ..ar oma. Thﬁmﬁbabi ity BbrrRRtS weid\Mdabliedlif & sélhe ti35°C dy%e‘aﬁmof\ﬂ@ﬁik Keh b

. 7.Hg) . Thieatidhfmeasunifg iamasmhmcﬁm% Rit&5éiK Rodyb Rabushiki Kaisha. The unit of the numerical
_..Jerr]-nucl ear magneti cresonancespectrum of the purified product 15 were

'_ ‘measur ed and anal yzed, whereby this pl§r|f|ed productwas ascertained to be '
_"4-vinyl benzyl methacryl ate. EXAMPLE 2 Preparation of a copol yner 20 o



.._'_._;5.60 parts by weight of tris(trimethylsiloxy)sil yI propyl nmethacryl ate 40
_-.,"'parts by weight of trinethyisilyistyr- ene, 6 parts by weight of"

“4-vinyl benzyl nethacryl ate prepargpobs da¥aqrl e 1, 6.2 parts by wei ght of
S Nevinyl - pyrroI idone and 4.8 parts by wei ght of nethacrylic acid were
- uniformy m xed, and oart by wei ght of azo- bi sdinethyl val eronitrile " ,
_ Wwas addedvatues io I 1rts (hel hunaerical v in tieOrable are Waldds ebtishal by maultiplying ther was .~
~introduc ;ne test tube was cl osed. :
“Prelim ng‘;rlyg%gf#rr%e |221$F ?msﬁﬁ'y%@tmetgaﬁn&a water bath of [err] for 40
hours,, angbrlabig@inkidke test tube was transferred to an air circul ating oven.

~~Then, themrxture was reacted at [err] for 6 hours, and then the

s i sual I mp {napner agn Bramele 2 the eam

the distor

“har dness +3fle 1 usinga
havi ngs'a iadref l@h@tﬁ &oganmﬁdcrﬁﬁ aieVaroas B

- tenper at ur eTN&ESfractNe3ex (nB) df & tesl spadimeh Hadihgta @dmelid? bf 12.7[3@% arldlahlbicheds @f dmi v.laour S,
‘wher eby  tHésared Byen ABbeTeffiRiometasfd maKtakiiRE by RHgd Ik Pbt @i n a rod- shaped

. copol ynmer. 30 Then, this rod-shaped copol yner was mechani cal | y _
procesqsedm@_qhahﬂe cutting and polishing to obtain a testspecinen. The

" 'physi cal properties (the appearance, the distortion, the Rockwell hardness,
~ the oxygen pewei baibiaving & vgigit otd. T8 gwaankqppéduatorsctbst plete haeing mtiizknesd ¢f@.5 i aad

st r engt h)thetieightiewm) ebdn tisyteat piawybrdkh wes rndssarehadheimpact stwagth. ured as fol | ows.
. -The results are shown in Table 1. The test specinen obtained had a

-t ransg&r HMEbER&TAACe Wi thout distortion and was suitable to obtain 35 an
- “ocul ar | ens rrat erial . pear ance The %g'ggar ance of the rod-shaped copolyrrer

S b s orsymes i e Nt U RN R N
. opt .egce e BFF“??é‘E"éP‘" aﬁgs R BPR g oc T ara B
- rmanuf act Lgcfm, RXTJEE% at| on_) V\hen no distortion 45 was detect ed

10 entifie

n was as Nil", and when a white or rai nbow

: “.distortion yas hs .YrBF’as ih Jn Bﬁﬂmkﬁb@rﬁyﬁﬁdﬂ bﬁ&?ﬂe@%om%%ﬁonas@ﬂ&hr"tﬁ' 1
lin .

Wﬁé@%ﬂ&t {3 QivihylbbzbneS el
N esavem&ﬁed in the same-
'superfi cr.ﬁelnn&ianhdfbeaﬁamheﬁnmﬁsa1 manuf act ur ec¥sby Kabushi ki Kai sha’ Akashi .

-~ Sei sa- kusho) under a load of 30 kg, an indenter of 1/4 inch at [err]. _
- Oxygen pesymbalbuded inyfasteef fi ci ent 55 Wth respect to several test speci mens
. having a diameter of 12.7 nmand different thicknesses, the oxygen .

. permedbi | ity SivefTistdwethysilory)siyiprersiouatiedrylate a sal i ne at [err] by means of a N

 Sel kaken t y pSigt1: Trimey ensr - neation measuring i nstrument manufactured by

“refractive |
- “"and a thickn
~manuf act ur ed

< +Ri-ka Sei ki K 5 TRedrmethyisipxy)eliyistysere The unit of the nunerical 8 EP 0 381 -

e or

#9005 Bl val ue$rP#2iadyf e -hexpfiuorpjso methacrpigle numerical values in the Table:- =&

-are values o the vaI ues of the original oxygen
iperﬁegllbl lity M$ lggﬂ%m%?’g’ly&wﬂg - Refractive index The -

f a test speC| rren having a diameter of 12.7 mm
ﬁ et i gtr{kgﬁgy?, by an Abbe refractometer (1T

© . B.75 g was dn ; 1OachH test pi ece having a thickness of 0.5 mm and the
‘hei ght (M) mm& mefhadryiftb€Ce broke was measured as the inpact strength.

.. 15 EXAI\/PLESv?65T,Q°Qs¢,ﬁhtﬁyhae,§am manner as in Exanple 2, the conponents as
“lidentified in Table | were unifornly mixed and pol ynerized to obtain a

- copol ynmer, and a test specinen was prepared therefrom and various physical
prop-4erties were neasured in the sane manner. The results are shown In

- “Table 1. 20 COVPARATI VE EXAMPLES 1 TO 5 In the sane manner as in Exanple 2,
--a test specinen was prepared by a blend conposition as shown in Table 1

~otrinme

~ using a conventional cross |inking agent (ethylene glycol dinethacrylate,
':“d|V|n¥hbenzene, allyl metha- 25 crylate, or trinethylol propane _
acrylate), and various physical properties were neasured in the sane

strength A steel ball having a weight of - -



thhacrylic:acid

VM

di met hacryl ate DVBz

net hacryl ate Si St 1:

met hacryl ate VBVMA: 4-vi nyl benzyl

net hacryl ate TMP: Tri net hyl ol pr opane

EDVA Et hyl ene gl ycol

The.-results are shown In Table 1. Synbols used in Table 1 30

SI'MA: Tris(trimethylsiloxy)silyipropyl

Trimethyl silylstyrene SISt2: Tri sgdgdsiebdnd Sil oxy)silyl styrene 6FP_:"'

- 2,2,2,2',2",2" -hexaf | uorol sopropyl
trimethacrylate N-VP: N-vinyl pyrrolidone 40

“met hacryl ate 35
- Di vinyl benzene ANVA: Al |yl
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- &U- U - 0 1.4 ~~~' 0
: (r) -4.4 0t Rs evident fromthe comgarlson of Sples and Comparative Exampjfes, f?'n re]slpercltlto the cularlens.
' n%keri btainable by copalymerizing a ic,monomer and g styrene monomer, in the mples of
t 0 t e present invention, th;& pearance &dmt withou cf distort n, and the material had B problem as 0 o
' aterial ereas in Compa tivg Examples t/$ and & wHerth ddnventional cross linking =~

T . ocular lens
: OQ‘-/ C§ agents were @sgd the appearan was turbid bhd a distortion Wés observed, and the pmdgatﬂﬂere notsuit- -
tua. O able as optical lens materialsOin Comparatlve Example 4, the protQ:ct was substantially transparent, andue

.P- . dfstortioR Was Iess fan those in other Compddefive Examples, but inferior to those in the Examples ofthelpres- -

- J 0 ent inventiofi.Jand thethérdness and the impéct stirenglft wWare alsoIdwer than those'ir-tAe Examples of the
=14 02 present invéhtion, and thus an ocular lens material havidg satisfactory fhysical properties was not obtair®g.

> 3 10 Further, among th@n,af-ocular lens materigl chni@bB@a silicon-containing styrene derivative and@;flut o
w24 0 arre-¢qntaining (meth)acrylate and the vinylbenzyl (meth)acrylate as the main components (particularly Ex- =~

L ~~~030@MREs § tp-7).Is-a material whigh Is optically (ransparentwithgut distqriion@nd;bEp advul refractive index
~evident fandewceliget "tsa'nﬂa#' pteageth ard hes@aw’?wéma hee sxesilentdusbility againstanmeact and whish
“respect thgs %WW high W!@ﬁ%P%?%F'ﬁYéﬂf amxsnen aeymeabijity %ﬁﬂﬂ?’%ﬂ{étﬁ Ipast %@ (the unitis

(et h75acr“§ﬂﬁa5'° 1)aTﬁas H"ss"tp' dRgiuitable for %@ _ resent. '
~invention % he g ﬁ{é e illg " %\Eive rhpl %%g
comateri al é ﬁy Q}W) i % n:gﬁg Icleht m ative
_. éu

. Exarrpl es ° P & re
ed, 44 heh gm{kﬁgg&nmgd‘t,w nan @I StO&gl on was oét;h%erve(f an WS

pr oduct's Wefifg oBdr lehdlinbtoriabdt iR p%ier@ﬂtldnﬁéhl isaﬁﬂﬁg SR bifhdr AtiSa crddd lifKSARewetk | Stfe- o

Exanpl e 4ure foRifeddy B Uisking\dgent sreHaSdrnllh | il isYopiidaytiaRepatiwithdli Elstértiéh. PdrliduRFiy 4PN -'

“erWas 1 ess obilidtilend aRAal bthprbsht IfveRTAA bkiprisify d-atFBmY idhomériahd b (hett)acPiiatd Mordofiese | N

Jithe. Examnab @ ddpolyntdf cdMipdfentst Btan|odilanéris Gibterial vihich Ctolihr it @Scallentd thdWechafiact -

~ strengt h stength ahd Baddriess)sitrabdparent iwittiiedistartidniaad hasangpliansoptital proertesesent

i nventi.qn, Ammeigttvens acmateialiéoataining ssilicer-@ntamning Istyrene gervative shd atfiionnesbntainings . .

.. pr.opert | étsetb)agylatetand)lbe dnyihedzyl (r@th)acrylatefagrtheyeein canporeytst ine matstial whish isagptidatms

- “materi al t@mpravtrwthrglt aydistprtioncand hasca-highirefantiye dndgx and exagliant meshénicel strabtizand herd-

- ori ne- cormewiond thus %?‘hgwhﬂlﬁb&“y&ﬂ%lnst ﬁléml?ﬂ%ﬂmwé'ﬁ&'}ﬂs an pxtnemyiy bighaxygeg permet he

main @onﬂ@%rﬁ"&sv{t RHiable fpr yye a9 acqntackipgreaiersl. t o 7), is a material which is.

_woptically transparent without distortion and has a high refractive | ndex'-, '

¢ wyand excel | nt mechani cal strength and hardness and thus has excell ent

i .-durabili tcy"éf a| nst an |rrpact and whi ch has an extrenely hi.gh oxygen -

p _e_r.rre ' l | tX apler%r}na?élxlg&) a&? ef nl\o?\orﬁ{l‘tan% mol‘:&?%%nd?ogg g-t he

unit Ts 15 t m“lc at tjﬂ ens materi a

: “suitable for u e as a cont act S mater t Is evident fromthe

.. conparison in the oxygen per rreabl lity coeff|C| ents between Exanple 3 and

-~ . Com parative Exanples 2 to 5 that the oxygen perneability coefficients In

.~ the Cenparative Exanpl es af lla” Iovver than 190 (the unit is the sane as in.
"Table 1) and Inferior ) Lée 5\_/E§§ at|on coeff¢.C| ent in Exanple 3, In

; ..spite of the fact that TR 6a¢ &gpol yne *has conposed of the -

~---sane conposition except that 20 the Cross I|n'4k| ng agent used was

: .different. The ocular lens material of the present invention is a strong

. .. copol frer V\MW@RHFQ!;@MQPWMWQMFRO@HUC- ture formed by the Iinki ng

t of _the f t t with distorti
Parti cul & e jea% BM'%%:B rgﬂgn \pEReong MR sRIET
styrene m)n ﬁtge“%'}%’ﬁ‘é" ¥-U BEPVATES SV SNER: s,
“is an_ocul a ens |ch is tough and excellent In the mechani cal

w25 sPr engt {n,eadadah%qiaﬁaaw,bﬂmg iR ®Rl W thout distortion and has
excel | ent opti Cyherdh tA&EdnishtVb the Ekiﬁd‘ﬁﬁﬂt oﬁh%ﬁﬁh‘l@dfmﬁﬂﬁt@ﬂs\bm biweight in

-silicon- conuwﬁum@mwfammwmgmm t& fluorine-containlng
~(meth)acrylate and the vinyl benzyl (meth)acrylate as the main conponents,

: is a gaterial which is optically transparent without a distortion and has a
- _hi gh ref Pantaneprilicbiex and excel | ent nmechanical strength and hard- ness and
~thus i's excellent in the durability against an Inpact and which has an
ext r enel {- hPlieresdynsenrmatasialwmfagend eirhCopolymer voh gisem Styrdirepnaméri eifeimeAdryinongwer as a
- -contact lens material. Clains 35 1. An ocular lens material, conprising.a
copol ymer of a styrene nononer, an ac12yl I ¢ nmononer and/or a ne- thacryl I C

-+ monomer and a crosslinking agent of the formula (1) .



.' I oder 2, wﬂP orpafh

[err] 40. . .. [err] [err] 45 wherein Terv] is a

e b et St Do et et sonpr E?ﬁg”?th?L?mﬁmﬂllﬁlllﬂlllll’llllll

~.agent of the formula I, a silicon- contalnlng styrene derivatixve¢ and
quorine-cont inin te and/ orin ng nethacrylate 50 -
3. The ocul HdqeE ﬁw@fi%#ﬁ‘m&w&“ °Wg°f"8&fﬂgsm'§?' %h) wherein the. content
of the cross linking agent of the formula I is fron10 5to 15 parts by 7

wei ght in 100 parts by wei ght. of the total copol yner conponents. 55 _
Pat ent;anspriche 1. Ckulare irwennaterlal unf assend Bi n Copol yner von

el*nem St yr ol nononer, ﬁlEHnO EP 0 3 005 B1
..1111111 hH11111 11111 ggﬂ%ﬁder el n1thhacryInDnoner .
~und si.n Vérnetzunganlttbl der Fornel TH2 (=1 ) 10 : Cooowerdn..

- Rl sin Wasserstoffatom oder sine Methyigruppe darstlit. 2. Okul ares
LI nsemat eri al weainiR! Ain Wassecitoffatomader eine Metkggruppledarsteltenmat eri al , unf assend
das Vbrnetzunq mttbl der Formdl I, sin Siliziumenthaitndes

Sty ol de v SlulsTp-nspmalsrial gaorATeRRN e A5 Kapipkyinaanmeiadl,yiAsseatl fas Vernetzungs-
Styrol deft v cEali i anilprie Loy s i Pt ppatendps Ayt undledhy uc

Wﬁg'%@rnetzungsnlttels der Fornsl | 0,5 bis 15

- Gewi cfft Stsel bRuldrés LraOnn et GRRANSArL AN Jd&'2, AR B ARk M&%ﬁd@ﬁ%@e&%mem
botragt. Reygmn@iis abiiotisteitdin m&@mﬁuenapu&rgbsam ICofolypietbesthrdtile m??r enant un
e

- copol ynere d un nononere styr6n|que d' un nononere acrylique ou d' un
-~ nmononbre nethacrylique, ainal qu' un agent de r6ticulation de fornule (1):
25 Revendications R1O CH2=C-C O CH 2
1) 7L EC 2 30 dans laquelle Rl est un atone d' hydrogene ou un. groups .

n6t hyl s. 12. Mbtétietirposruentiteuaculbiee tamprepand gni tapplyreére & Lromorioprdrestyeinidue dun mnnoméreqw L
est un mat eaéreigueation d'uremeriomire mgthaerpique 6insi awwpagent dg réticidatipn defermule diy:
réticulation de formul 1, un d6riv6 du styrene contenant du silicium et un -
acrylste fluore etlou un pgethacrylate fluore. 3. Mat6riau pour lentille '

~oculaire selon la revendl tion I ou 2 dans lquil |'agent de r6ticulation -
- de formula | est prés %; de 0,5 A 15 parties en poids poulr
100 parties on poids ezT F ons- tltuantéIdu copol ynere. . 40 45_;;:
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dans laquelle R! est un atome d’hydrogéne ou un groupe méthyle.

2, Matériau pourlentille oculaire selon larevendication 1, qui est un matériau pourlentilie de contact compre--~ -
nant 'agent de réticulation de formule I, un dérivé du styréne contenant du silicium, stun- acrylate fluoré s

et/ou un méthacrylate fluoré.
3. Matérlau pour lentille oculaire selon la revendication 1 ou 2, dans lequel I'agent de réticulation de formule
| est présent en une quantité de 0,5 & 15 parties en poids pour 100 parties en poids de la totalité des cons-
o tituants du copolymére.
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