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40 has been found to be suitable. Halogenated hlgh index bisphenol compounds which may be used include
those. sold under the trade designation and NK Ester 534M by'Shm Nakamura. High index brominated
bisphenol monomers sold under the frade désignations SR803, SR804, GX6099 and GX6094 by Dai-ichi-
Kogyo Seiyaku (DKS) Co. Ltd. _have also been found to be suitable.,

The high index bisphenol monomer may be present in amounts of from approximately 10 to 60% by

45 weight, preferably 20 to 55% by’ welght based on the total weight of the casting composition.

In addition, a secondary high mdex monomer other than a hrgh index bisphenol monomer may be used
in the casting composition according to the ‘present invention in minor amounts. These include styrene, and
derivatives thereof; high index’ acrylate ‘and methacrylate esters rncludrng benzyl and phenyl methacrylate;
n-vinyl pyrrolidone; and high mdex aromatic urethanes. The secondary ‘high index monomer component

50 may be included to modify overall refractrve ‘index of the optical article formed therefrom.

The secondary high index mOnomer component may be’ present in amounts of from 0 to. approximately
20% by weight based on the total welght ‘of the casting composition. The sscondary high index monomer
component is present preferably” in ‘amounts of approximately 5% to 15% by weight, more preferably
approximately 5.to 10% by weight. Iti is preferred that the secondary high index monomer component is not

§6 present in amounts greater than 20%. smce the optical article formed therefrom may exhibit reduced barcol
hardness and/or reduced abrasron resrstance This may be compensated for to some degree by increasing
the amount of hrgh index brsphenol monomer used
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conpound of the fornula 20 [err] [err] [err] 25

[err] [err] 30 X [err] [err]

[err] [err] [err] 40 ° Ele0r4]53\MﬂaB!a|n [err] and [err] which may be
the same or different are. seI ected from hydrogen, alkyl of 1 to 6 carbon
atoms or a substituted al ky[ of  1.to 6 carbon. atons; and X is an organic
residue having 1.to 20 45 . @aebon atoms. X np y @e..an aliphatic, alicyclic
or aronati.c -resi-due.. X.my .pexa. [err] al kyl , nalkoxy, al kyl am no, al kyl
carponyl, al koxy car bongH.=a+Ey| 2] €H-eTH. dmbxycam e group. X nay be
further substituted wth %me -or rmre| hal ogen- or . ‘oxyl groups. The

ur et hane nmononer may be present i 'n-Qiny SU|table anDunt to provide a
desired | evel of hardness. - The-urethlane nonomer nmay be present in anounts
of from approxi mately 2.5 to approxr%tely 20% by 50 weight, preferably.5
to 10% by wei ght based on the total hei ght of the casting conposition.
Where 4 is an aromatic group; the arffcle formed therefrommay exhibit a
hi gh refractive index and be SU|tab” for appllcatlons where this is
desirabl e. A urethane nononer havi ngft he follow ng structure is preferred:
55 EP 0 453149 B1 [err] [err] [6551 5 o . [err]
[err] NH 10 [err] NH 15 : N [err] [err]
[err] ferr] 20 [err] mhereln Ris a hydrogen atom
or a methyl group or a substitut ed net hyI group and X is an organi c residue

having 2 - 20 carbon atons,gpgeferalgy 6 carborgatons. 25 In the above
formula, while X may be anyjof organic residues having 2 - 20 carbon atoms,
s CH,=C-CO CH,-CH-CH,-OC -C=CH

2

wherein R is a hydrogen atom-or a methyl group or a substltuted methyl group and X is an organic
residue having 2 - 20 carbon atoms,- preferably 6 carbon atoms. v :

25 - In"the above formula, whilé: X may be. any of organic residues having 2 - 20 carbon atoms, it is -
generally an aliphatic or “alicyiclic: hydrocarbon ‘residiie, the backbone of which may be interrupted by
oxygen. Specific examples thereof are as follows: Examples of aliphatic hydrocarbon residues include (i)
alkylene groups such as -CH; GHz-, -(CHz)s-,' -(GH'Z)4.-, -(CHz)s=, =~

30

CH

I 3
-CI-I2 -C -CI-I:Z -Cl:I-I-CH2 —CHZ-
35 | CH3 » CH3
: =(CHz)s-, -(CHz2)18-, -(CHz2)11 -CH2 etc.
N\t (i) alkyloxyalkylene groups such as -CzHs 0CzHa-, ~(CHz)s-0- (CHz)s.
40 The urethane monomer may be produced by reacting 2 moles of a glycerin di(meth)acrylate

| ' Vo
(€iy=C-CoCH,CHeR,0C0C=CHy

'-};..,_:--’ OH -

and 1 mole of an orgamc dusocyanate compound (OCN-X-NCO) The glycerm di{meth)acrylates are known
so compounds which can be obtained by .reacting glycidy! (meth)acrylate and (meth)acrylic acid. The organic
diisocyanate compounds are. known compounds, many of which are on the market and thus easily available.
The organic diisocyanate comply with the definition of X and thus their examples include ethylene
diisocyanate, trimsthylene diisocyanate, tetramethylene diisocyanate, hexamethylene diisocyanats, 2,2,4-
trimethylhexamethylene diisocyanate. The reaction of the glycerin di(meth)acrylate and the organic
56 diisocyanate may be conducted using a catalyst commonly used for reactions of alcohols and isocyanates
(e.g. dibutyltin dilaurate) in the absence of a solvent, or by dissolving in a solvent. The solvent used is an
organic solvent having no active hydrogen such as methyl chloride, benzene, toluene. The reaction is
preferably carried out at a temperature of up to 100°C (generally 20° - 90°C), thereby free radical



generally an aliphatic or alicyelic hydrocarbon residue, the backbone of
which may be interrupted by oxygen. Specific exanples thereof are as
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The followmg photomrtrators have been found to be suitable.
Alcolac Vicure 10 - isobutyl benzoin ether
- Alcolac Vicure 30 - isopropyl. benzom ether :
- Alcolac Vicure 55 (V55) - methyl phenyl glyoxylate
45 - Ciba Geigy |rgacure 184 -1 - hydroxy cyclohexyl phenyl ketone
- Ciba Geigy Irgacure 851 - berizildimethyl ketal
- Ciba Geigy Irgacure 907 - 2 - methyl 3. -[4—(methylthro)phenyl] 2 = morpholino - propanone - 1
- Merck Darocur 1664 P
- Rohm Catalyst 22

50 A mixture of two or more of the ove may also be used Addltronally, ‘combination of photoiniator
mixtures or photoinitiator mrxtures wrth a heat mduced free radrcal mrtlator such as peroxides, peroxyper-
cabonates or an azo compound may also be employed

As an alternative to photo cunng a heat curing may be used, for example 1,1 di-tert butyl peroxy -3 35-
trrmethylcyclohexane or secondary. rsopropyl percarbonate .

55 Other additives may be present which are conventionally used in castmg compositions such as
inhibitors, dyes, UV stabilisers and. materrals _capable of modlfylng refractive index. Mould release agents
can be added but they are in general not requrred with the composrtrons used in the method of the present
invention. Such additives may include: . '
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The poly functional unsaturated cross-linking agent may be present in
anounts of from approxi mately 5 to 20% by wei ght, preferably approximtely
10% by wei ght based -on the total- \m‘ltgmmmhe casting conposition. 20
The cross-1linkabl e casting conposi.tion. accordlng to the present invention

may further include.a cross- |inking initiator.. The cross-linking initiator
may be a YhAbsobawsingluding ¢ raviolef-(U.V.) initiator. The conpositions are

preferably c%re%g,b Ta onbi; natton of. WV radi-ation. and heat. The conbi nati on
of LV radi dati%88 g Jud i %raixéé"et'w Q?P T'?ZPS‘? of inconplete curing
for exanpl € @M@‘a’?‘- i) °%. rapping". . 25

The corfposi’tig ?{'m Y _2 droxy_ _ac" | 9@"" 'ﬂ;fm 2 to 2.0%by weight
of cross- 1 nig ANl of ) 2 ,ﬁﬁ‘ 'fi\.')‘fﬁad@@ L AllBAEE" 0,5
and 10 seconq;;ana Ve MBI a, yym,}?ét be"use

have used a Igugfzgvmﬁya@(e.rgm,ﬂ ,o _,ge;, edl’l ven Iarrps A nunber of fu5| on
bul bs wj t h dighbeU@RUL BLibPYR-dhY ﬂmmeebe&eateﬁ&eed Presently we prefer
the "D' bul.bsaseutieL H¥o - zbuhbte droxy bérPdphéiake’ Ce we have found

sat i sf act or-y sasrF avihOL DsBthyI30Hanvl L dighepadiae ury -1 anp. The noul d assenbly
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assenbl y and Cive&led Tinavirg218 f or about - one hour at 100 C. - This neans that
fully eured Ienses can be manuf actured i f desired, in about one hour. Heat
curing calin fi ebiw sHakS). 4 'eof u. V. radiation Typically 2 - 4
passes under the UV | anp Jol us an hour of heat treatnment at 100 C conpl etes
the 35 cureCiba 'QYQ"IEPP‘t"aWé’QQJ\P'ﬁ #2Ri8Etranta -fraiperigigebaggte | ni ti at or

avai | abl e und¥® eige 71} -RideSrgrarhin-Pirriil s¥29¥ has been found to be
sar'sf &kt ry More than one curing agentmay be present. It has been

possi bl e E’Q—@#@E{&Q—Mth a relativel y | ow I evel of i nltlator of between
appr oxi mat el v, 0.dla, 0924%504% |e|¥¥e ¥ is-- IPIty Brdpignate

avai l able co Ql _ Al e\, -di & fhy g_gle) of
40 W Lanp uwﬁ% hef l’I‘

fol I owi ng ph%atomdmabaa&chews eesn flof dttyero ham)tpaetoeate A col ac V icure
10 - isobutyl benzoin ether - A1_cot ac \ﬁ cure 30 - i sopropyl benzoin ether -
Al col ac \/Atﬁtddilﬁm&é_%% E.bludbqtet" vl phenyl gl, yoxyl ate 45 - Ciba Geigy

| rgacure 184 - ydroxy .cyel-ohexyl. phenyl. ‘ket'one’ - G ba Geigy |rgacure

651 - benzi- diiphebiphosptireal .-G ha’ Gei.gy, Irgacure 907 - 2 - nmethyl -1

-[ 4- (et hyl-t 19i to)cpﬂvemsl-o}ta-wtﬂlosnhmle'pﬁlnﬂ)tenm)-omdepropanone -1 - Merck Darocur
1664 - Rohm Cat al yst 22 #SQ . A.m xtur.e of .two or nore of the above
may al so fwe rs i | onal I % conbl nati.on .of photoiniator m xtures or
photoi ni ti ator ni xtures wi th a-heat -i:nduced free radical initiator such as
peroxi des, P %?(gg@'cap'é’ébonat €s. or -an- azo. conpound may al so be enpl oyed. As
an alternatl\gﬁtyt Bfo curi ng a heat curing may be used for eéxanple ,1

di-tert but )Gth gno on}/et'ttf'%H be ese |n m%t%hex?on?o Ez wel qnag%lrll}én a?tg rin%PXe
ercarb O”ﬁt suc ﬁ crﬁ ICIE‘ Vlﬁ}ﬁ et ﬁ %I ethacr late, Otl‘le/
conventy 09.@:'. néléﬁ ves'hay e Edcﬂ&bd%’t?ﬂ?m oant .ﬂaierla h-la se |
st abi | i sers. afthadflcqkil; a‘ie:&ﬁﬂ%h@a&hc fy| ng refractive | n ex.
rel ease agentaahee.amp.laeotaeﬂed i lSuch BESraha dodh, SSRMEAI01E) @hridhRABITE 8. Wi t h the
conposi ti ons dyserharcing dHEaclifeting @idnétherd kS AREIGSSIPOMERY@IM | On. Such addi ti ves
may i ncl ude: aGeharge-reducing cationic, monomer to render the material more antistatic, example Sipomer Q5-80
45 or Q9-75 |
- hydrophobtc comonomers Shm Nakamura NPG, P9-G etc to reduce the water adsorption of the
material . . N S . _
- viscosity modifiers . . :
Accordingly, in a preferred aspect of the present mventlon the cross-lmkable polymeric casting
50 composition may further mclude
at lsast one altphattc glycol dtmethacrylate or dtacrylate
The aliphatic glycol dtmethacrylate or dtacrylate may function to reduce the viscosity of the composition
and thus improve the processing charactensttcs of the composition.
An sthylene, propylene butylene or pentylene diacrylate or methacrylate may be used. A butylene
56 glycol dimethacrylate is preferred. One suntabte matenal is that ‘'sold under the trade designation NK ester
BD by Shin Nakamura.
A neopentyl glycol dtmethactylate may be’ used. One suntable material is that sold under the frade
designation NK ester NPG by Shin Nakamura.
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9015 “et c9G- (dqbyetﬂmmergglmladljxu@tthngrn‘énéﬁﬁrs I'i ke Al col ac Sl PA%ER 2M M

- a charge-reduci ng cationi ¢ ‘rononmer to render ; the rrat rial nore
anti st at AE¥2@xbhisl SdRmeDigRIEROds A eth"iﬂl’? m%’ 6%

. conononmey anmuy etc. to reduce the wat er adsor on of
tEe reat el’iﬁf‘ (“E?I'é\%%%?tglg'rﬁﬁﬁ%ﬁl@%s Accordingly, in a preferred asp§:§t of
the pres Bt nye Ded S dinig@.ﬁ gl.;g ric casting 50 conpasy tion

may furt ?’hglﬁg ?e%g ‘one al I phatic gl ycoI di net hacryl ate or

di acryl ate The ali phat i C glt%;col -di met hacr}/l ate or di acr | ate may function
{

to reduce ¥YR@oN Prsparedg & ° [ u
Cg a; ;éltj g?l %gegrn%?\ggn%agv%@;gﬁ £ llét)6 sggeg ettatgtv?eﬁn a pair g\ﬁqﬁagsssnﬁﬁds g)e%argthc? b)P a 8&&5& ng
I

gasket at their periphery and held together by a clip. The mould was then passed 4 times under a U.V.
lamp. This was followed by a 1 hour extended cure at 100°C.

A EXAMPLES 2 - 14
40

Example 1 was repeated under srmllar condltrons with monomer mrxes as desugnated in Table 1 below.
The results achieved are also given in Table 1 Sattsfactory lenses were achieved in each case.

COMPARATIVE EXAMPLES 15 - 23

Example 1 was repeated wrth monomer mrxes as deslgnated in Table 1 below

Comparative ‘Examples 15 to 19 illustrate the contnbutron of the vanous components to the casting
composition according to the present invention.”

Comparatrve Example 15 whrch omlts a tetracryllc urethane monomer exhlblts unacceptably low barcol

50 hardness.
: Comparatwe Example 16 Wthh omrts a hrgh mdex monomer exhrbrts a low refractive mdex and poor

Impact strength.
Comparative Examples 17 to 19 rllustrate the |mportance of the polyoxyalkylene glycol ester component

for Impact strength and abrasion resistance. " '
55 Comparative Examples 20 and 21 illusirate the importance of the concentration of other hlgh index

monomers in maintaining Barcol hardness and. abrasron resistance.
Comparative Examples 22 and 23 which omit a high index blsphenol compound exhibit poor abrasion

and Barcol hardness.
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45 Exanple 1 was repeated with nononer m xes as designated in Table 1
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1.

A cross-linkable polymeric casting composition characterised in that the composition includes:
as Component (A), a polyoxyalkylene glycol diacrylate or dimethacrylate;

13

4



25c: 1 30 ..cvt 35 % _ - *a .0 40
e s 45 e> 4 4-
50w ' .4 a, ~~~mmm e r. EEP9453149Bt~~~~~ E EU E

55 Clainms 1. A cross-linkabhe,FponWEric castii-ng conposition characterised
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A cross-linkable polymeric casting composition characterised in that the composition includes:
as Component (A), a polyoxyalkylene glycol diacrylate or dimethacrylate;
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bi sphenol nononer capabl e of formi ng a honopol yner having a refractive
i ndex of nmore than 1.55; and as Conponent (C), a urethane nmononer having 2
to 6 term nal groups sel ected frBmoatssyild 81groups 5 and nethacrylic
groups. 2. A casting conposition according to claim1, in which Conponent
(A) has et hyI ene oxi de or propyl ene oxi de repeating units in its backbone.
10 3. Ac8 ‘P"Pg"% IS MENOBNY BRvieg A dRCHENg Bnitcderyehfrom g legst opgyadipal-eqlyregspablonent
- (A) is der P@‘é‘ﬂ MFRTeR’ r‘f?’faéhé’f &r 'Q'E%P horpopolxmer hiaving, 3 '?f@ﬁ‘ﬂ&é‘]dP’F ghrmate #8r didkig to
clka.rml or®® in onent A rom6 to 14 al kyl ene oxi de
epeating ﬁ?‘r bongf ‘% 2 preg A g #ﬁ'ﬂ%%ttﬁ’ 81 ROR AP §PIeETITOR ‘?ﬂf"i" 9'2“R§r 3,
| n which CB% '?) 'éﬁcﬁy C(%’Upfs a pol yet hyl ene gl ycol dinethacrylate.

casting ﬁomgsﬁ E&ﬁboé\&o% i b %raﬁ{‘ ﬁ&ﬁ&eédn&%ne%l ﬁ\') Has rrééii}he\%' b @F@g&%ﬂt

(A) furthep;sd ackbond? ene glyco acryla ving an
average nunber o et hyl ene oxi-de units, In amunts of from

appr oxi ngt &l dstag Tc@m.?&%n Botordml @éiaimbrses) WWh:&mGorﬁ&héiﬁ (Ayad BdthvedPironk BtyleRSt i Ng
conmposi ti ogieol. A casting composition according to any preceding claim in
whi ch Conponent (A) is present in an 25 amount of from approxi mately 5%
by wei ght. F\Cbaﬁﬁﬂ/oclilyposﬂtbrgicbordrb@maﬂhuﬂﬁ dr [2eintwhitch ICompangiitt(A)XHas o ecagitialkglene
conposi t i onxideBepedtingamits. Ng conposi ti‘-on according to any preceding claim in
whi chisConponent (B) is a polyacrylate or polynethacrylate ester of a

bi sphend Acagioa nempositiondaccotdingatotdaing 1.chapdb éi whichCanpomnt{Ahis a relyethgipne dycoli n

whi ch Corrpdiﬁ@ﬂ?\?cﬂ('w is seI ect ed from corrpounds havi ng a general formula
represented by [err] err err 40 wherein ;,gh |s met hyl , et hyI

d‘g ﬁ ca ?eP mqogutw% rghto al ma ,olalgl, h::h fempene '
R L B s s e T .
%pom@rp

val ue of 0 "15 10. A castr ng conposition accordr ng toclaim9, in

whi ch CoprPaN&Riing (Bhpdshio b BIARE  ady Erbdiaiy ;1% ESRdohort )8 prbdant @ an

castigg cogpaat f'fr% DS ES 5% 1) welgRtitdTB0% by Wei @W%W&ugﬁt thé Sasting
hal ogenat edompetich2. A casting. corrposr tion accordr ng to any preceding claim

I'n which Corrponent (B) is present in an anount of from approxi mately 10 to
60% by sveiaghsting basetionnactdidind ©tay prasidgl clam, int WiichQGRpbriot (BPETaqRIyédridle oro5
13. A cast polgnatieiylabiesieost adipiendicompousd. any preceding claim in which
Conmpowent (B) further conpri.ses a secondary high’ i ndex nononer other than a
hi gh i ndex Abdastinb exawbosiiion esverding do ieidi 8,yin owhish Lompenefitr (B isi splectpd flem cohpduhds

opti cal ar havinge geparaiioimuinepretaniedby:t he secondary- hi gh i ndex nononer
conmponent being present in an anmpunt of fromO to approxi rrately 20% by

wei ght based4 on t he 3t otal wei ght of thq 14 o

H
CH =<|:-—c-(o- ~CH,)) -o-@-cf—@m—(mz T-o) -é—c—cn
1
R

wherein R' is methyl, ethyl or hydrogen R? is hydrogen, methyl or ethyl; R® is hydrogen, methyl or
hydroxyl; R* is hydrogen, methyl or ethyl; X is a halogen, preferably chiorine, bromine or iodine, or
hydrogen; and n is an integer having a value of 0 to 8.

45
10. A casting composition accordmg to claim 9 in which Component (B) is bisphenol A sthoxylated
dimethacrylate. A o ,

1. A castrng composrtlon accordlng to claim 9 in which Component (B) is halogenated.
50
12. A castlng composutlon accordmg to any precedmg clalm in whlch Component (B) is present in an
amount of from approxrmately 10 to 60% by weight, based on the total weight of the casting
composition. .

56 13. A casting composition according to any preceding claim, in which Component (B) further comprises a
secondary high index monomer other than a high index bisphenol monomer to modify overall refractive
index of the optical article formed therefrom, the secondary high index monomer component being
present in an .amount of from. ' ‘to. approximately 20% by weight based on the total weight of the

“ A L



EP 0 453149 Bl casting conposition. 14. A casting conposition according to
any preceding claim in which Conponent (C) is selected from urethane
mononer s whose nol ecul ar wei ght dERi04E3 189 Bithe functionality or nunber of
groups lies In 5 the range 100 - 300. 15. ‘A casting conposition
according to ¢laim 13, wherein Conponent (C) may function in addition as at
| east part GFUGHE™R¥BRdary -high i ndex nonomer. 10 16. A casting

conposi tign according to a?n% ‘one of ¢l ai ms % to 13 in which Conponent (C)
5-a tet g e 'H'?rza@”?'??f"%c i WL BomRgeent £Q);s, selected dimy o
orml g oo U B i e ,Eﬁﬁlw@%ﬁ% Som L

: : ~[err] NH 25

[err] NH {sehrdastd o] &E5AinB® olaim in Compohent [ sdionherei n
Lorr] and' et oy icsbion &cbiing® clam 1 whorgin, Gomponant (C) el Hirkon 1 ok dE
hydrogen, alkyl of 1 to 6 carbon atonms or a substituted alkyl of 1 to 6
car bonseat 18178, castigl cafmpoSitichNacdr@hiy o Gny i ol IBmB AMd 1) inlwHidh Ghhponent (&Pis @a&tREWIic
atons, pref eptbieymanomerlsoipdied frotn corlpbudyY€hdving @ GerdfaDiBMulaGeprésdnteliBy: NDr e
preferably a [err] alkyl, al koxy, alkylam no, alkyl carbonyl, alkoxy
carbonyl, al kylam do or al koxy ani de group. 17. A casting conposition
according to any preceding claim ‘in which Conponent (C) is present in an
armount %of from ®broxi neely 2.5 to RAprRRi nRfel y 20% byRwei ght , RBased on

the total weight d the K5 castihg cbnpobkition. 18. A cast,i/ﬁg
conposi tion accordi % C anyC pre@edi Gg~cCar +uet heﬁ cofprFi Si.ng a
pol y-functi onal satu- ratedd cross-| 'anl ng hgent, ih an am)urﬁ\oﬁ_ from

aRpy oxjmately 5Ro 20% by we@ght, baBed ®n tRe total Owei ght of tRe casting
conposition. 50 19. A casting conpositioh according to any preceding claim
further conprising a cross-linking initi%T®r selected fromheat initiators,
ultraviolet initiators and conbinations heat and ultraviolet initiators.
20. A casting conposition according to preceding claim further
conpriging from1l to 10% by wei ght of 5 an aliphatic glycol

di met hacryl ate or diacrylate,’ 21. A pol %e'r i'c optical article formed froma
casting conposition as claimed in any ong,of clains 1 to 20 and having a
refractive index in the md refractive rpnge of from approximtely 1.51 to

1.57. 15 [err] T S Cc=0.
30 . . . " . . l .
rt 1l2 . r? o 1'12 1|z rl
/C= C -"C'-‘-'-G.--?- C'-(I2- 0o - lC' -C=20C
1 b PRLET P 1
% R © - R° R R -~ 0 R
0 wherein R, R', R? and R® which may be the same or different are selected from hydrogen, alky! of 1 to
-/ 6 carbon atoms or a substituted alkyl of 1 to 6 carbon atoms; and X is an organic residue having 1 to
40 20 carbon atoms, preferably an aliphatic, alicyclic or aromatic residue, more preferably a Ci-Czo alkyl,

alkoxy, alkylamino, alkyl carbonyl, alkoxy carbonyl, alkylamido or alkoxy amide group.

17. A casting composition according to any preceding claim, in which Component (C) is present in an
amount of from approximately 2.5 to approximately 20% by weight, based on the total weight of the
45 casting composition.

18. A casting composition accgi’d_ihg to any preceding claim, further comprising a poly-functional unsatu-
rated cross-linking agent, in ’a_n' amount of from approximately 5§ to 20% by weight, based on the total
weight of the casting composition. - R
50 ' '
19. A casting composition according to any preceding claim, further comprising a cross-linking initiator

selected from heat initiators, ultraviolet initiators and combinations of heat and ultraviolet initiators.

20. A casting composition according to any prebeding claim, fdrther comprising from 1 to 10% by weight of
55 an aliphatic glycol dimethat;ry_laté or diac_ryl'_alte._

21. A polymeric optical article fdf_med from a casting composition as claimed in any one of claims 1 to 20
and having a refractive index in the mid refractive range of from approximately 1.51 to 1.57.
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*C L M S * EF 0 453 149 Bl Patentansprliche 1. Vernetzbare

pol ymere G ezusar nmenset zung, dadurch gekennzei chnet, dag die

Zusammenset zung al s Konponent e. (BB 0d6h148Byoxyal kyl engl ykol di acryl at

oder' -di methacrylat; 5 al s. Konponente (B) ein Mnonmer mit einer

W eder h I u ﬁSEI nhei t di e von m ndestens ei nem rad| kal po- |ynerisierbaren

Bi sphen 9BRBIRtC hSbgel eitet ist, das e| n Hom)pol ymer mt el nem
E{ echunqtsk\p bare olen e %ﬁon ma e?)"(‘j‘en kanhn sovm e g%sumt
AO-PfDIOnen eI ’(?éem goﬁf’tg d&?ﬂr#f E%g:r t aus
Aﬁ;%r ucﬁn o Qrﬁ e rﬁ e offin nh nl|,ev 8\ ?s e Zu?@[

b " | -
hol ungsei rg:ﬁﬁieﬁeéh rﬁéhr b ﬁggh,%wn}gﬂﬁ Bwu Ho usan?%erq‘sete% i} ?"e I

Anspruch hl@ﬁ%poﬁent&‘%)‘ &n @&%Hﬁ%ﬁl{nﬁr (rrﬁ) 2ka?§1 GEEMJUQQQ X&Qéwﬁﬁlpgﬁé Q&: Ptum%S
I'st. 4. GodmdgRisppsseinsung nach Anspruch 1 oder wor I'n Konpone

bis k4 Al kyl enoxi dw eder ho- turigseinheiteri- enthilt. 20 5.

G eBzusanmEezedamtnegsezagmadiVaispruch, forinkof@6ientd (A) WiyleRoxidOsTP P8 p\idhoridiWedBi N

Pol yet hyl dmlyhgﬁhlolhaliemin1hrdnhﬂiﬁrkgfht&hth!il8t 6. G el zusammenset zung nach el nem der
vor angegangenen Anspr Uche, worin Konponente (A) ferner ein

Pol yet hyd e‘ilgﬁzwmnemmudga@piymaprunh  odérr: woliu Katysodnte (A) sannEtiiinglyiah akjeloids 5

Et hyl"®noxii®ei nhei ten in 26 Mengen von ungefithr 5 bis 30 Gew. -

ernt hAIt bezo auf . das Cesant gewl cht der G efzusammen- setzung. 7.

G eBzus# @g ’getz dchefseneh geqer SOYoHn Kerpennetin 6 6 Riss!d Aliylaeoxidwiederhe-
Korrponent "(975\3'"“?'??" Menge von ungefahr .5 Gew.- %, bis. 60 Gew. -%

f d m | et t
o £k, é?&f@ Ui R &) AT C M Bpstherogime
Konponent gﬁ% e| n Pol yacryl at- oder Pol ynethacryl.atester. einer

Bi sphengl v@idiadBtbetzgilg:nadPoinerr deﬁl%ﬁ W%&B&g%fﬁgfpﬁw Ferne Wor I n

Konmponent epofybthyisHaf didihathderyla ImitbiSer MO U3nl 3 ﬁate %
K) 25 Mengen von ungeféhr 5 bis 30 Gew -%. enthﬁlt bezogen ﬁf E!’as“G”esan’itgechﬁ GleBzusammen- &
Op,3 setzung. .- = > f1 (=2 -1-" "-c-C ¢ X 45

worin RL Methyl, Ethyl oder V\asserstoff | 2 V\asserstoff Met hyl oder Ethyl,
R3 Wass@r Sﬁlﬂﬂzdspmfdmshlydmgoddf ethé}daawydangeﬁkhg%[i PasilcHd, fworuM!&rh)bhedij in dtely | , X
Hal ogen, \WsangeiyomaingsEhCrsl Gew.-%Briaenbd diew.-¥0 eorliegt] ciezdgérs aafr Gds0Gésamtgewitht edene
ganzéo Zah| Giefzysammersateungér t van. 0 bis 8 darstellt..50 10.

G el 3zusammenset zung nach An pruch 9, worin Korrpqnente (B) ethoxyliertes

Bi sphenb -efasammenseizyrg nagh enep. dey voraggegengaren ninisprdehez wer Kommendots (ueih O,
wor i n KonmGhagyi- qaes P 98‘@‘5)‘1'?‘@?‘%” ejnert Bisphenolverbindugy st zusam*renset zung nach

e' nemd rangegangenen rtche, worin Komponente in einer Menge
von u"hggf fﬁ%z‘fﬂ g’? e "9@9‘8‘& |‘”8’d‘t K°"l?8§?9§j‘2‘ﬁ’ %tﬁ?e""a'%l‘s's §¥ﬁ4’ﬂ@1ﬂ9?!ﬁ’(‘" der

G et gzusam‘rengeme"]ten qulrm ol

R R’ .
o 1 \/'-—-—'--—— 11 3
cH, = --c_ (o f H,) c- >-r-- >-o~(cz--c-0) ~C-C=cx,
' 8"

45
worin R! Methyl, Ethyl oder. Wasserstoff Ft2 ‘Wasserstoff, Methyl oder Ethyl, R® Wasserstoff, Methyl

oder Hydroxyl, R* Wasserstoff,. Methyl oder Ethyl, X Halogen, vorzugsweise Chior, Brom oder lod, oder
Wasserstoff und n eine ganze Zahl mlt emem Wert von 0 bis 8 darstellt

50 10. GieBzusammensetzung nach Anspruch 9 worm Komponente (B) ethoxyllertes Bisphenol-A-dimethacry-
Iatlst . s : B

1. GleBzusammensetZung nach Aﬁéﬁrﬁch 9"worih Komponente (B) halogeniert ist.
s5 12, GleBzusammensetzung nach emem der vorangegangenen Anspr(]che worin Komponente (B) in einer

Menge von ungsfihr 10 bis 60 Gew % vorllegt bezogén auf das Gesamtgewicht der GieBzusammen-
setzung. L
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13. G eBzusammenset zung nach_ei nem der vorangegangenen Anspriche, worin
Konponente (B) ferner ein sekundgEBsoltﬂsrl@lm m t “hohem Koeffi zi enten, das
kei n Bi sphenol nononmer mt hohem-Koeffizienten ist, zur Modifizierung des
Gesant brechﬁ@gskoefflm enten des daraus gebi l deten opti schen CGegenst ands
ent hal t Zugfremenaqizing BIch SRR SRfEOPRgESRNIENPA dnsprtichs yRémifqapenenteABprrenein n
ei ner I\/Enges%?f’a@s@f%‘m?’ mit h°h8md@? igigntep cdasskain Bisphegplmproger mﬁé‘?’l?gb'ﬁPegfﬁ‘P"tﬂ‘as
Gesant gew ¢t 2Wfodie eAnpoipgepoaigoniey dapgara gohl Fem

der vorange H RSP St -M° Fr{ f pefizigten jo :{Q%K%%?g@vgfs%pﬁs
Ur et haﬁm)no P@ﬁ %"P"’e V(’] PRHPORR9R" ) HW%PW%’? % Gigp=u %Fet‘VB% G uppen

get ei | t esy My gkl ar geui dn"0R 84 o 9 0nd, ivielh KorhShnd
o U AR b Sy el B8 el g
Funktion weeR é?éb%cﬁhmﬁb%re%ﬁ'v rPﬁ)o 860 IRGE U”d ren 'Vbnomi‘

Koef fi zi enten haben kann. | Qe zusammnsetzung nach eI nem der AnsprUche

1 bis 13, 1s/veidssusdiRmanediany ea&mG)ws@ﬁon 18,8k driA Kemddnbrii€ tu;s.elzﬁsmzncheldnm.aamm@ﬁw
I st, ausge%ﬁnbéTMeVeﬂ(bmaafw mﬁcnnd@ it ﬁkhemado fﬁwémah R&%Bn Faihh mel .

- p. I -GC \ =,
--, 16. GRBzusan@nensetzunﬁ nach einem der Anaprllche“r-btsﬁ‘s;-wdrln R{)mponente (C) #in tetraacrylisches
0 25 = Urethanmonomer ist, ausgew#hit aus Verbindungen mit der aligemeiren FQmisD - 35
1 _ , C? a Ve~~~ 0 C
P. C 1 "2 '3 ~~~~2R 40 0

0 R wori n1 fR/é R2 und di e glei ch oder

vg’rﬂschl eden sei g F(Gnnen rausgewAhl t Rf ndf aus-“ sserstof f§; Al ky/amt 1 bis 6
en® of f at omen ~qder el nem substitll-ert en A kyl ni L 1 é|_§ 6

Kohl enst of f at onen, #md-X"e+ nCor gant sgherC Rest < 1 (O

Kohl enst of f at onen, vor zuhswei se kgn b p_"nat I schet, aI i zyki I'sgher oder
45 aromat i scher Rest, no%h bevorEugt efne: G 0- Al kyl -, - Al koxy-,

- Al kyl gmi no-, -Al kyI car bonyl .- Al'kox- y aébonyl j -AI kyl am do- oder

- Al koxyam dgruppe 17. G eBzu_ n'mensetzupg nach “ei nern der vorangegangenen
AnsprUche, worin Korrponente (C) i n einer nge von ungefghr 2,5 bis'

ungef dhr 20 Gew.-% vorli egt;, bezogen auf das Gesarrtgevm cht der 50

G eBzusamenset zung. 18. G eBzusam‘renset ung nach einem der vorangegangenen
Anspr Ughe, die ferner ein pol yfunktlonel es ungesattigtes

Vernet zungsmitteil enth~lt in einer I\/bngg-nvon ungefahr 5 bis 20 Gew. - %
bezogen auf das Gesant gew cht der G eBzuganr nenset zung. 55 19.

G eBzusamenset zung nach ei nem:der vor.angegangenen Anspr Cche, die fener

ei nen Vernetzun95| n- itiator ‘enth~lt; jausgewdhlt aus \\groeiniti aLQren

U travPol ettinitiyatoren u_nd Kombi nat zénen voR“Wrne- und® /

UItraV|oIett|n|t|aQren R I -.o c ‘|: e
c-¢-0=-Cc-C=>

- = O - C =0 - Q-
- = : t [ | 1 \ 1
v R‘-/ g p_z Rj Rz aQ R

worin R, R' R? und R? die gleich oder verschieden sein k&nnen, ausgewihlt sind aus Wasserstoff, Alkyl
mit 1 bis 6 Kohlenstoffatomen oder einem substituierten Alkyl mit 1 bis 8 Kohlenstoffatomen, und X ein
organischer Rest mit 1 bis 20 Kohlenstoffatomen ist, vorzugsweise ein aliphatischer, alizyklischer oder

45 aromatischer Rest, noch bevorzugter sine Ci-Cz20-Alkyl-, -Alkoxy-, -Alkylamino-, -Alkylcarbonyl-, -Alkox-
ycarbonyl-, -Alkylamido- odér"-AIkoxyamidgiuppe.

17. GleBzusammensetzung nach emem der vorangegangenen AnsprUche, worin Komponente (C) in siner
Menge von ungefdhr 2,5 bis’ ungefahr 20 Gew.-% vorhegt bezogen auf das Gesamtgewicht der
50 GieBzusammensetzung. S

18. GleBzusammensetzung nach sinem der vorangegangenen AnsprUche, die ferner ein polyfunktionelies
ungesittigtes Vemetzungsmlttel ‘enthélt in einer Menge von ungefihr 5 bis 20 Gew.-%, bezogen auf
das Gesamtgewicht der GieBzusamimensetzung.

55

19. GieBzusammensetzung nach emem der vorangegangenen Anspriiche, die ferner einen Vernetzungsm-

itiator enthdit, ausgewdhit aus ‘Wirmeinitiatoren, Ultravioletiinitiatoren und Kombinationen von Wirme- °

und Ultraviolettinitiatoren. .
v AT O O
) * ¢ L W s *
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Bl 20. G eBzusammensetzung nach ei nem der vorangegangenen AnsprUche, die
ferner 1 bis 10 Gew. - % ei nes al |mat453¢493m d ykol di et hacryl at s oder
-diacrylats enthalt. 21. Aus einer G eflzusanmenset zung nach ei nem der
Ansprdche 1 bis 20 gebi | deter, polynerer optischer enstand m t
ei nem BrRBcHig W%FEW@?P’EW%WWQ’MQW"BP %Wﬂ%s%?@?’c%‘%g}]eméeﬁ'%ﬁr
1,51 bis 1aigm 'sm%'ﬁ‘t?ldf"@gﬁ%'ﬁ‘é odey -diagrylag pathdlh yhosi ti on de noul age a base

w .
gonrrepgl w%.; r6 uI abl e rac;?grj segfren@? §5‘? %%%B'%‘%'Slg%"gé&"'col%i'bne

izie m mnttrf{eren rec gsberelch

gl ycof ts%{'?ﬂ“ @fhu 913 & PreSent ant
noi ns un nﬁnonbre de bi sphenol. pol ynerisabl e par voie radical aire capable
de for My dhdidigsmpol ynbre ayant un-indice de 75 .- refraction superieur &

1,55; et conme corrposant (.Q)-un: mononbre d' ur 6t hanne conportant 2 & 6

gr oUpPgS 1t eGkY QRfdsitoR Qb Fodiagd Bise LGS pEIYABID AticuibloYtalabléiftBe 61 cd'Glioaedmpbosires .

2. Une congmphdnbon de noul age. sel on |a . revendication 1, dans |aquelle le
conposant ( AkofeBéhigoSanti@Ntn diddrylate ouSdinstEEryiaie @ituh olgexgalcdpibiel gycdibr i vant

d' oxyde d' et yhaaeonposaht @8)yuhercHamprioqpssemtare un 3notiUndrive diap awins | uprmatemére Weage
sel on | a riisphéred patynétisablb pakivély radieatre |cagpble | de doriner wohwposdymerg #ypntamtindiee dder i vd
d' et hgl enerétjdcjioodupéridlr 3 485; &ne conposi ti on de noul age selon | a revendi cation
1 ou 2, dans chramesbhrosint (@ovmwenamere(dyréthanass eompsrtant 262 6 gmgpesgeinguxeholsisant
d' oxyde d' pdmided wenpes Bryliquee ooeatsesliaupn de noul age sel on ia revendication
Q1 61k cHRS SpEdion d grogase 1o GommRdeaion 0 HBIeR CTRE, U G £

pQl y6t hyA eHee pyjon dgmog ‘? ﬁ%g % onque
dgs'yr@vendfqnég&ye&ﬂgesdmf é’é@‘ﬁf"é’s‘”‘yq?é’rﬁhyléﬁﬁ% 'Pdq o EWYB¥sant (A) conprend en

n# h d h b I
get ge Au Z% vi;%'nz':cr ? e ?aa? ﬁel%/rb r,Xvené}gaageLS}l %I’ gbga(l?lm?a éng gqt '1’@)0&9 (3 %Oe/onen

pol ds, bas€s sur %s t ot al 'dé I'a conposition do m)ul age. 35 7. Une

CONMPORZI t4, 0l nJERéﬁt;ﬁQQ nEELd&'l‘ell:m Hm&eﬁﬂt&iuo%qwléedéﬂgﬁqﬁeﬁéfﬁ'a%ﬁoaﬁdt ) Présente do
prec~dent egy 14dHafs UARAR db GraegyEResant (A) est present en une proportion
d' environ 5% en poids /oen ‘poi ds, basee sur._l.e poids total de la
conposi tg, 0Pndleompastionde .- moﬁ@ge SolonUln RoveraRRRA i1] 2 6 3,ansMaGUemI® coBbBEnt (A) wetaun
guel conque dig@mhadrBate dsipah@inyibrisgheslecedent es, dans | aquel l e | e conposant (B)
est us@ ester de polyacryl ate ou-de pol yrrﬁt hacryl ate d' un conpose de

bi sphdndi. . Ue cdoipesitivo mip owiitegeoselod dunemiuélemauesiss caveridigatiops pricidertasi dans Biqueliales

| aquel | e | eonerosgab $acomirB)d ensquire iwo diméthactyipte: de cpolyéthiriane 59819°| mpartaptunt nomig| e
g6n6ral e: mByep de 3 & 5 unités d'oxyde d'éthylene, en des proportions d'egvlron 5 & 30% en polds, basés sur |

A R4 0 le pojdg total de la oomposn;pn de moulage

¢ HC 35C-7 ( 319 |;nbposmon de moula selon l'une quelc e - é Lrg%st 2I [ E
' Eﬁt hyl ee, ) eatepr?se 72 éxﬁogortion oxenvﬁ'g% /o en E}PZ 0% en poids m ?e sur !
.'\/ y motal a compositi e ulage. .
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R2 est de I'hydrogéne, ou.un radical méthyle ou éthyle; ...
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