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The at least one polyoxyalkylene glycol diacrylate or dimethacrylate compound a cording to the
present invention may include ethylene oxide or propylene oxide repeating units in its backbone. An
. ethylene glycol derivative is prefetred.
\‘, .40 Preforably from approximately 6 to 11 alkylene oxide repeating units may be mcluded

A polyethylene glycol dimethacrylate is preferred. A polyethylene glycol dimethacrylate with an average
molecular weight of the order of 600 is preferred. One suitable material is that sold under the trade name
NKESTER 8G by SHIN NAKAMURA which has an average molecular weight of 536. The average number
of ethylene oxide polymerised units is 9. Alternatively, an NK Ester 6G having an average number of 6

45 othylone oxide polymerised units may be used.

Though the use of polysthylene glycol dimethacrylate on its own is exemplified below, it is also
possible to use mixtures of polysthylene glycol diacrylates and dimethacrylates. Mixed esters can also be
used.

The at least one polyoxy alkylene glycol diacrylate or dimethacrylate component may be present in an

50 amount suitable to provide a viscosity of not greater approximately 0,2 Pas (200 cps) at 25°C in the final
product. The diacrylate or dimethacrylate compound may be present in amounts of from approximately
40% by weight to 60% by weight based on the total weight of the casting composition. The diacrylate or
dimethacryiate component is- preferably present in amounts of at least approximately 45% by weight, more
preferably 50% by weight.

55 The dimethacrylates are more preferred than the diacrylates as the diacrylates need to be used with
care, as with their greater reactivity than the corresponding dimethacrylates, distortion may be introduced . -
into the lens blank as cast due to strain. Any particular diacrylate also tends to be more water absorbing - -~
than the corresponding dimethacrylate. It has also been found that as the number of polymerised alkylens
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:36 - 1:4 to 2:1; and (iii) the viscosity of the conposition at 25 is
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t hat as #he nunber of polynerised al kyl ene 2 EP 0 269 366 Bl oxide
groups is increased fromsix, in the case of both dinethacryl ates and

di acryl ates the water absorption increases and becones unacceptably high at
an average value of 12 al kyl ene oxi de groups per nolecule. Water absorption
¢an occur during tinting in boiling water and can result in cracking
subsequeft to tinting. 5 The poly functional unsat ur at ed cross- I|nk| ng
agent according to the present |nvent| on may be a tri- or
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tetra;,unctlonal vinyl, an acrylic or nethacrylic nononmer. The
cross-linking agent may be a short chain nononmer for exanple trinethyl oI
propane trimethacrylate, pentaerytgp g9k sgd@cryl ate or tetracrylate. O her.
pol yfunctional cross-Iinking agents which may be used include 10 ' '
NK ESTER TMPT [err] [err] 15 [err] 20 25 30 35 40 45 60 55 3 EP 0 269 .
366 1 NK ESTER A-TMPT 0O
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50 trimethylolpropane triacrylate, pentaerythritrol tetramethacrylate, dipentaerythritol monchydroxypenta
acrylate, pentaerythritol triacrylate, ethoxylated trimethylolpropane triacrylate, ethoxylated trimethylol-
propane trimethacrylate.

it has been found when operating at the lower end of the preierred range 40 to 80% for the dlacrylate
or dimethacrylate component that it is preferable to select as the polyfunctional unsaturated cross linking
s5 agent, material such as that sold under the trade name SR-454 which is an ethoxylated trimethylol propane
triacrylate.
The poly functional unsaturated cross-linking agent may be present in amounts of from approximately - =~
10 to 30% by weight preferably approximately 20% by weight based on the total weight of the castiﬁg
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I ncreased hardness. 15 The tetracrylicfurethane nonomer according to a
preferred aspect of the present invention NEy be a conpound of the formula
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wherein R, R', R? and R® which may be the same or different are selected from hydrogen, alkyl of 1 to
6 carbon atoms or a substituted atkyl of 1 to 6 carbon atoms; and X is an organic residue having 1 t0.20
S : carbon atoms. X may be an aliphatic, alicyclic or aromatic residue. X may be a Ci-Czo alkyl, alkoxy,
g,, 40 alkylamino, alkyl carbonyl alkoxy carbonyl, alkylamido or alkoxy amide group.
: X may be substitufed with one or more halogen, hydroxyl, nitro, amino, alkyl or alkoxy groups.

The tetracrylic- urethane monomer may be present in any suitable amount to provide a desired leve! of
hardness. The tetracrylic urethane monomer may be present in an amount of up to approximately 40% by
weight, preferably 10 to 30% by weight based on the total weight of the casting composition. '

" 45 Where X is an aromatic group, the article formed therefrom may exhibit a high refractive index and be
suitable for applications where this is desirable. A urethane monomer having the following structure -is
preferred: : :

- 50

65



X NH B‘Qf[err] 35 whereln [err] and [err] which may be the same or different
are selected fromhydrogen, alkyl of 1 to 6 carbon atoms or a substituted
al kyl- of 1 to 6 carbon atons; and XeEpD 269 388 @INi c residue having 1 to 20 -
carbon atons. X may be an aliphatic, alicyclic or aromatic residue. X may
be a: [err] al kyl, al koxy, 40 alkylanmino, alkyl carbonyl alkoxy carbonyl,
al kyl am do or al koxy am de gr oyp X may be substit t d with one or nore ﬂ
hal'ogen, hydroxyl, nitro, a& cal kyI or_al koxy. g%ou_ps The tetracrylic
€

ur et hane nonomer may be pr ztfﬁact'ﬂz ArothtCHp provi de a desired
| evel of hardness The tetracryllc ureth > nononer may be present in an
amount of® up to approximately 40% by wei , preferably 10 to 30% by wei ght
based on the total weight of the casting nposi tion. 45 Wiere X is an

aromatic group, the article forned therefNlbm may exhibit a high refractive
I ndex and be suitable for applications \M*;gre this is desirable. A urethane
monomner havi ng the followi ng structure.-iis preferredi 50 55 5 . EP 0 269
366 Bl [err] [err] 5 10 NH 15 wherein R i¥a hydrogen atomor a mnet hyl
group or a substituted nethyl group and )é(bs an organic 20 residue having
2- .20 carbon atons, preferably 6 carbon atons. In the above forml a, V\/nile
X may be any of organic residu havi ng. 2? 20 carb atons, it is

general lysan aliphatic or atg egcc-lct-en-km{ii-fmaf O-SH TN the backbone of
whi ch may be interrupted by O'Xygeb. Specific € arrrfbes tHereof are as

foI I OWs: Exarrpl es of al i phatic hydrocarbon resi dues [ ncI ude (i)

_ whertein R is a hydrogen atom or a methyl group or a substituted methyl group and X is an organic
20 residus having 2 - 20 carbon atoms, preferably 6 carbon atoms.

e . In the above formula, while X may be any of organic residues having 2 - 20 carbon atoms, it is
' generally an aliphatic or alicyclic hydrocarbon residue, 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 -GHaCHa-, -(CHz)s-, ~(CHz)s-, ~(CH2)s-, :
25
¢H3
—CHZ-(i'!-CHz-(;JH-CHZ-—CHz— )
CH CH
30 3 3
“(CHz)g-,.-(CHz)}18-, (CH2)11~, ~CHz-; (ii} alkyloxyalkylene groups such as ~C2H0CzHs -, -(CHz)s-0- {CH2)s~.
The urethane monomer may be produced by reacting 2 moles of a glycerin di(meth)acrylate
35
R O R
)
(CH2=C -&-ocn cacnzoé-c—cn )
. l
. : OH
xa.-z/' 40

.and 1 mole of an organic diisocyanate compound (OCN-X-NCQ). The glycerin di{meth)acrylates are known
compounds which can be obtained by reacting glycidyl {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
4 diisocyanate, trimethylene diisocyanate, teframethylene diisocyanate, hexamethylene diisocyanate, 2,2,4-
trimethyl-hexamethylene diisocyanate. The reaction of the glycerin di(meth)acrylate and the organic
diisocyanate may be conducted using a catalyst commonly used for reactions of alcohols and isocyanates
{e.g. dibutyltin dilaurats) 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 chioride, benzense, tolusne, etc. The reaction is
50 preferably carried out at a temperature of up to 100°C (generally 20 - 90°C), thereby free radical
polymerisation of the di{meth)acrylate monomer can be: prevented, and a reaction time of 1 - 2 hours
affords the monomer almost in a quantitive yield. After the reaction, the monomer may be obtained by
removing the reaction solvent.
The cross-linkable casting composition according to the present invention may further include a cross-
s6 linking initiator. The cross-linking initiator may be a heat and/or uitraviolet (U.V.) initiator.
The compositions are preferably cured by a combination of UV radiation and heat. The combination of .

UV radiation and heat may reduce the possibility of mcomplete curing for example due to the phenomenon_ .
known as “radical trapping".
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may A mixture of the above may also be used. Additionally, combination of photoiniator mixtures or
photoinitiator mixtures with a heat induced free radical initiator such as peromdes. peroxypercabonates or
an azo compound may also be employed.

As an alternative to photo curing a heat curing may be used, for example 1,1 di-tert butyl peroxy -3,3, 5-

30 trimethylcyclohexane or secondary isopropyl percarbonate.

Other additives may be present which are conventionally used in casting compositions -such as
inhibitors, dyes, UV stabilisers and materials capable of modifying refractive index. Mould release agents
can be added but they are in general not required with the compositions used in the method of the present
invention. Such additives may include:

35
UV Absorbers including

Ciba Geigy Tinuvin P - 2(2'-hydroxy-5'methy! phenyl) benzotriazole
Cyanamid Cyasorb UV 5§31 -2-hydroxy-4-n-octoxybenzophsnone
Cyanamid Cyasorb UV5411-2(2-hydroxy-5-t-octyiphenyl)benzotriazole
Cyanamid UV 2098 - 2 hydroxy-4-(2-acryloyloxyethoxy) benzophenone
National S + C Permasorb MA - 2 hydroxy-4-(2 hydroxy-3-methacryloxy)propoxybenzophenone
Cyanamid Uv24 - 2, 2’ -dihydroxy-4-methoxybenzophenone

BASF UVINUL 400 - 2,4 dihydroxy-benzophenone

BASF UVINUL D-49 - 2,2'-dihydroxy-4,4" dimethoxy-benzophenone
BASF UVINUL D-50 - 2,2', 4,4 tetrahydroxy benzophenone

BASF UVINUL D-35-ethyl-2-cyano-3,3-diphenyl acrylate

BASF UNINYL N-539-2-ethexyl-2-cyano-3,3-diphenyl acrylate

Ciba Geigy Tinnuin 213 _

Hindered amine light stabilizers (HALS), including

- Ciba Geigy Tinuvin 765/292 - bis (1,2,2,6,6-pentamethyl-4-piperidyl)sebacate
- Ciba Geigy 770 - bis (2,2,6,6-tetramethyl-4-piperidinyl) sebacate
55



be -exposed to UV radiation for between 0.5 and 10 seconds. Any comercially " .
vi ablee UV curing system may be used. We have used a Fusion Systemw th

m crowave ' driven |anps. A nunber @p dbéd gl bs with different output
Spectra may be considered. 5 Presently we prefer the "D' bulb and the V"
bul b. One source we have found satisfactory is a 10 inch, 300 watt/inch
nercury | dnfexiddtedngding d assenmbly is then heated to [err] for one hour. or
the Il ens may be renoved - fromthe assenbly and heated in air for about one.
hour at [ ert|Cardray Irangn45:-fiisihyipad giypolciis @ terehibi4hydenry-ranefi iphierabnrapiosats i f
desired, in- daer 3HAE r?cﬁﬁ's[[%%‘?'s(bUF'P\"K&V'E‘HW“‘A'I‘@@Wﬁe'ﬂg’éﬂth’%ﬂﬂ‘Pmﬂhy&me of
U.V. ratliati dianediyh35-bis (ivislirethy] ehyh-4-hygroxy-hen i 7086 DAPAIPAG he UV | anps pl us an -
hour of heat 'W’E’é??ﬁgnf’ c‘['ér(:’r déo'ﬁﬁfg 5 ¥Pé°x¥l‘,??°é'y'“ﬂ?8’°"§t8|table w

initiator HEEE' be useg ‘An initiator available under the trade designation"
unn

| rgacure to be satisfactory. Mre than one curing agent

may be presen,t" ‘i;}l pm,geen possible to operate with a relatively |low | evel

of initrator g a_%%s@,me,gng,é,gzy_om ght. is ¢ A range of
photoini tiators avallab e commercial ly can be used, depending on sanple

t hi ckness,(;u,tem.f.agmb%"&garrp used and the absorption wavel ength of the
nmonomer m x. Thé TolTow ng photoinitiators have been found to be suitable.
- Al colac Vi wdecyllercaptas Obut yl benzoin ether - Al colac Vicure 30 -

| sopropyl berButi meredptear 20 - Alcolac Vicure 55 - nethyl phenyl

gl yoxyl at e -~ Thiopimnélei gy | rgacure 184- 1 - hydroxy cycl ohexyl phenyl ketone
- G ba GCei gyOthergroemaic @dditives ¢xo e ipredentint anydunts aip 40 10% &Y WeiglEas dijusits. @ad incladeD07
- 2 .- et Iphomers]. such ap. matbedndie tah'F‘o' é?nef methyl. aliylp thydiexy i otley!, - benzyh fah henyLl 1
- Mer ci p&etagylat. glsens and N-viny tmopgmexic Fiditvas May e finquded,ie\i@Pigys,

al g be u?@ﬂess'%?\d{"f'ﬂgmsfgppegm "('S’ﬂ of phot0| niator mxtures or

phot oinitiatdp

ber oxi des, gﬂge?m?gg*qﬁﬁm §n, 'Q;'fgﬁﬂg et diod Shrepeflee oy i ae

an al tegnat | Ve r 1
di-tert bUtY'ir%‘Q Aqan ' ne ydl‘er(;'?)c exar?gégﬁc se%@ﬁe?éﬂmlﬁs-éo -

i sopropyl pe rlﬁ%ﬁﬂﬁ@'&&nong}ﬁ?@ %hﬁﬂﬁlahhMQﬁ’GWGQ@regﬁcﬁ ¥ Watol btisérBlioR bfthe material
convent i onal | e thdbmbdiets Séh &%ﬁ@ﬁértma?sm&%hna@es 1d &¥Ustihd rtive@ERR to thd/
stabilisers adesregwaigy.i al s capabl e ying refractive index. Muld
rel easespagerth a farmer &3pechoicidl prossht ifieRton alicte isprayiSe b pblymeic artielg tonnedirom & krosde
corrp05| t i dinkableiegling norbrositionedshasslcrioéd tiuwe. The y@Iymeticnartéed mey) be 3ol opticalCkaiiclel s
may [ nCI U chetical3ficle. may provide characteristics equal to or greater than those achievable with articles made from
diethylene glycol bis(allyl carbonate) but with a considerably reduced cure time and substantially increased
‘throughput.
35 The optical articles prepared by the method of thls invention include cambera lenses, ophthalmic lenses
and video discs.
The casting composition may be formed into a suitable article by mixing in a convenient vessel the
. components making up the material, and then adding the curing catalyst and/or photo-initiator. The mixed
: material is then degassed or filtered. As the curing time is substantially reduced the casting process may
;. 40 be undertaken on a continuous or semi-continuous basis.
S The present invention will now be more fully described with reference to the accompanying examples.
The following Examples 1 to 4 are provided for purposes of comparison. In all cases the casting
material was used to fill the space between a pair of glass moulds separated by a plastic gasket at their
periphery and held together by a clip.
45

50

55



'?UV Absor bers including - Cba Geigy Tinuvin P - 2(2'-hydroxy-5" nethyl
phelq.yl) benzotri azol e - Cyanami d Cyasorb UV 531 '

- 2~ -hydr oxy- 4- n- oct oxybenzophenone A% ggsggAnan d Cyasorb .
UV5411- 2( 2- hydr oxy-5-t-octyl phenyl) enzotrl azole - Cyanam d W 2098 -2

hydr oxy- 4- ( 2- acryl oyl oxyet hoxy) benzophenone - National S + C Permasorb MA G
'-_ 2 hydroxy-4-(2 hydroxy- 3-net hacryl oxy) pr opoxybenzophenone - Cyanani d W24 -

72, 2" -di hydr oxy- A met ybenzophenone - BASF WINUL 400 - 2,4 .

d| hydr oXy- benzop - BASFJUVINUL D-49 - 2,&-di hydroxy-4, 4"
di met hoxy- benzop BASF UV NUI... D50 - 2,,-2 4& t et y ahydr oxy
benzophehone - RUE D- 35- et h{l - 2- cyano=3, 3 diphenyl acrylate - BASF -

213 50 Hindered anmi_ng@d light stabilizers (HALS), including - G ba CGeigy

Ti nuvi n 765/ 292 - 2 6, 6- pent anet hyl - 4- pi peri dyl ) sebacate - C ba

Geigy 770 - bis ( a et r amet hyls 4- pi peridinyl) sebacate 55 7~ EP O
g NoE

UNI NYL N-539- 2- et hexgl - 2- cyano- 3, 3-di phenyl acrylate - Ciba Geigy Tinnuin

269 366 Bl Anti, o cluding - ,,.Q ba Geigf. | rgaf®dx 245,- triet hyI ene

gl ycol - bi s-3-(3-t - 4- hydr oxy* 5- net hyl ‘°pheny|‘7prop| onate - |rganox
1010 -2, 2- bIS[[3 [ 3, 4- |s(1 1 dlnethylethyl) - hydroxyphegyl ] -1

- oxopr opoxy] nmethyl]-1 ro- o panediyk 3, 5-bhs (]} - di net hyl

et hyl ) - 4ghydr oxy benz ropanoate.q | rganoxmL076 -goctgﬂ cyl 3-(3,5' -di
=tert =butyl (-4 hydro henyl ) pr op| onate Anticolouring agents i ncI udi ng
10 - Triphenyl phosphi&e - 9, 10

di hydr o- 9- oxa- 10- phosph ﬁenant hrene» 1- oxi de Cyre nmjl fi er‘%‘l ncl udi ng 15
- Dodecyl nercaptan - B @ nercapt agp
20
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Thi ophenol Ot her nononeric additives can be present in anpunts up to 10%

by wei ght as diluents, and include nmonomers such as methacrylic acid, vinyl

silanes, nethyl allyl, hydroxy et Bplo260@88®1 and phenyl 20 methacryl ate,

styrene and N-vinyl - pyrrol i done. Ot her nononeric additives may be incl uded

to inprove processing and/or material properties, these include: -
methacrylic acidgy mal e c anhydride, acrylic acid - adhesion o
pronot er s/ nmodi fi és S as Sartoner 9008, Sartoner 9013, Sartoner 9015. -

dye- enhanci-ng, plgk ng noRoners Hi ke Atol ac §I POVMBR 2M M 25 - a
char ge-reduci ng @a & #onon®r to r&nder the mat &ri al ™ nore antistatic,
‘exanpl € Si poner - 80 or @-75 - hydrophobi ¢ conpbnoners: Shin Nakanmura NPG, -
P9-G to reduce the ter adsorption of the material - refractive index
“nodi fiers such as zy,l or phenyl nethacrylates to adjust the refractive.

i ndex to the desi !l ug. 30 In a further aspect of the present
iriventjon. t here. r% fed acop0| ymesic artcle fer medmf roma oross

| i nkabl e casti ng won a® descrébed alkdve. The polyneric article may

be an opti cal artlcle The optical article may provide characteristics

equal to or eate n those achievgble with artigclesgmde freun
di et hyl ene gkycol gg( Iyl carbonate) but yth a gpnsiderably rgduced cure

time ansl subgfanti i ncreased throwghput &35 < TheZoptical Tarticles
prepared by e nmet hod,of this invention include canera | enses, ophthal mc
| enses and vHdeo dis % The casting conposition my be forned into a

sui tabl e art?l e by giing in & conve‘ﬂl ent Wssel f’he c81”rponents maki ng up
the material ¥ and thERaddi ng. 6he*cur&ng cat@l yst @d/ o& phot o- i hitiator.
The mi ¥ed magprial is then degassed or filtered. As the curing tinme is

subg,t antiall ¥ reanced %he casting process may 40 be undertaken on a

conti nuous of” se - conili nuous basis. The present invention will now,be nore
fully descri iged [ ference to the acconpanying exanpl es. The foEl ow ng
Examplgs 1 tq 4 mrowded f pur pses of@conpa@songIn all Kasts t he
casting mated al 315 to fidl theospace detweeg a palr of glassSnoul ds

separat ed by plastic gasket at their periphery and hel d tog)et her by a
clip. 45 50 8

[SN)] (S} Qu (]
E %' OQ. °° OQ O ggo 8—‘8
" 30 e .8 N T ¢ TR n_~ ‘ +:
5 55 S Sn Sn San o"3+m ogm
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13, EP 0 269 366 B1 5 10 20 25 30 35 40 50 55 14 EP 0 269 366 Bl 5 35
40 48 50 The above exanpl es denonstrate that |enses cast in accordance with .=

the method of the present 55 inventg® abrasion resistance of the ...
sane order as a |lens cast fromdi et'ﬁy%%%%m bis (allyl .carbonate) -

whi ch has been coated with an abrasion resistant coating. It can be seen

from Exanpl e 5, ‘tgat the|absence of the urethane acrylate gave a product
with a l'ow | evel hardpess neasured on the Barcol - scale. Such flexible
| enses may provi dg ul products in the safety field. The unacceptability
of a 15 EP 0 2B S48 B1' ! : ! ' : .
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d| fUﬁCtI onal acrylate in conbination with a polyet hyI ene glycol . - '
di néi—hacryl ate and TMPT is denpnstrated by conparison of Exanples 4 and 6
Al'l significant characteristics ofeptdﬁgaglmsamade in accordance with the

i nvention can be seen to be equivalent or superior to a |lens cast from

di et hyl ene glycol bis (allyl carbonate). 5 - The fol | owi ng exanpl es
illustrate how the rel gvant proportions of the pol yethylene glycol nononer

and the urethan& mpponmgr can affect the viscosity of the monomer mxture
used for casti ng:L Mononmer M xture % by wei-ght Vi scosity in Pas:
(CPS) gt 25 Degtggg% 01 | PEGM 1U-4HA ¢ TMPT 1.

0 2585420 0, 0524 (52.4) .2. 65
15 20 _ 0, 0637 (63.7) 3. 60 20
20". @ 0,0768 (76.8) 4. 55 25 _= 20
0. 0966 (96. 6) 5z PO, - 30 20 . 0, 1239
(123.9) 6 . ;flé: a . 40 w 20 ~ 0, 8‘079 (207.9) 7.
30 . 5(%5033; 28 o 8, 3777 (337.7) 8. & 20
60 <0S _Q 0,796 (796) 20 It can be seen that the
conposi ti ons V\?ﬁl tH Zr & out si de t he scope of the invention .have a viscosity

whi ch woul d render cas
pol ynef§ ¢ casting co
articles such as le
optically-clear; (i
one pol yoxyal kyl ene 4l

ing difficult. Cains 25 1. A cross-linkable

sition for. uselnthe rranufacture of optical _

, nchar act er-l sed in f’hat (1) “t he corrp‘&sl tion is

hé conposi & on conphi ses: .30 a(A) at |east
col diacrylate or dinethacrylate conpound; (B) at

| east gne unsaturated pol yfunctional cross-linking agent whichdis a tri -
or tetra-functional ylg acrylic or nethacrylic mpnoner other than (C);
(Ch.a urethane nonga h@.\n ng fromtwo to gix termgal acryl Is %c and/or -
met hacrylic groups; & wei ght raem o of the cross-| enki ng agent (B) to the
ur et hane nononer (C) bg¢ing in the range of 35 approximately 1:4 to
2:1; apd (iii) the vigosity of the conposition at [err] is 0,2 Pas (200
cps) or lower. & A cdtihg conpogjtion acgordi ng tog claimi1, wherein the
di acrylate or di Eng ylﬂate conpeund (A) mncl udes et hyl ene @xi de or

propyl ene oxi de F8RAF NP units imits backbone. o -
- ﬂ:
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40 3. A casting conposition accordi ng to claim2, wherein the diacrylate or.
di meyhacryl ate conmpound (A) includes 6 to 20 et hyI ene oxi de repeating units:
in the backbone thereof. 4. A castigg gfion according to claims,
wherein the diacrylate or dinethacrylate conpound (A) is a 45 '
pol yet hyl ene glycol dinethacrylate with an average nol ecul ar wei ght of the '
order of 600. 5. A casting conposition according to any one of the

precedi ng cl ai mg, whergin the diacrylate or dinmethacrylate conpound (A) is
‘present in anoufdt sgof from 40% by w&@ ght to 60% by wei ght, based on the -
total weight of t._-pg@ati ng conpogi i on. 50 6. A casting conposition
according to ang 8B of the preceflifgg clainms, wherein the pol yfunctional
unsaturated crogg 8ithld ng agent (B) Y s selected fromtr@methyl ol propane
trinethacrylate, pentaprythritol prifacryl ate or pen‘r:aergt hrig ol
tetracrylate. 55@7. A casting cofpSsition according golany gane of Ot he
precedin cI ai ng.5 vg@er ei n the polgf@ctional unsatugage crgps-1li rﬂm ng
agent ( ' gs N elnount s fom 10 to 30% by ®eight.s based<on t he
total wei ght z 5t #ng conposi B on. 16 EP 00-2 99366 Bl difancti onal
acryl ate in cqfrﬂlgl g with a pogyé& hyl ene gl yco[ gi ge;a ackylate gnd TMPT
i's denmonstrated by conparison of pxanmples 4 gnd; 8 Al ghiicanty
charactesi stics of thgllens nmade -]:n”accordanc:eﬁ/\nghotgem |W tion gan be
seen to be equival enf@pr superiorgtg a lens GF FrPpnpdifetghy] ene ggycol bis-

)

(allyl carbonate). F& JThe follgwighg exanplees, i3 | ys¥r &t g Pw t herel evant
proportions of the - e'E‘hyI ene gRycol nonon® Thrgl $hg @ & Ifhne m)gomer can
affect the viscosity? the mononir 8 xture @sedl Lastindg | enses;
0, i £
Mononmer 3 xture /oby' - i ght Vic@ity in Ig;,as,, (g:%)aag iﬁg)egreeg C 10
PEQY U-abA S TWPT 1. 5 7D S SE L2 2EED
0, 0524 (52.4) 2. - 5; 55% :';2(5 g i 29 %% 00, 0@37
(63.7) 3. 60 & 20 o & 20 uuoah&@?ﬁ768)4
55 25 20 - 0, 0966 (Q64y6F F5° -~ 53
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The above examples demonstrate that lenses cast in accordance with the method of the present
s5 invention have an abrasion resistance of the same order as a lens cast from disthylene-glycol bis (allyl
carbonate) which has been coated with an abrasion resistant coating. It can be seen from Example 5, that -~
the absence of the urethane acrylate gave a product with a low level of hardness measured on the Barcol-"
scale. Such flexible lenses may provide useful products in the safety field. The unacceptability-of a
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7. 30 50 20 ' 0,3777 (377.7) 8. 20
60~ 20 0,796 (796) 20 It can be seen that the
conpositions which are outside the scope of the invention have a viscosity
whi ch woul d render casting diffigppbegsheB¥® 25 1. A cross-linkable

pol ynmeric casting conposition for use in the manufacture of optical
argicles such as |l enses, characterised in that: (i) the conposition is

opt i cal Hifunclionad rerylatei i) cqmw:aﬁanmma polyethylerenglycolsdigeth@ylate and TMPT i )dembnstratéus t
one pol hwsareratiseh ohExagiplpe 8 landi@. o sighificapt dhpracipristiasteh e Jang made inrpscndadce iB)thent

| east olfeentions ganupaitseen [9obs PaMiNalentoerasuperon 4 2| lersk Fatt) fragediethyigniocgivdok bia (aiyl -
or tetr&®Maekional vinyl, acrylic or nethacrylic nmonomer other than (C);
(O & uret The fallowiesexsmpletilysire "‘P"f Brelexant peppertions obirappikethyiene glvrel mepemes and

met hacr Wl“ﬁeﬂ'@?"bﬂﬂ?mef??éaMB Yisqogityjoh thg mopemeer BPgE user ML cRRYNGIERRE (B) to the
ur et hane no r (O _being in the range of 35 approxinmately 1:4 to
2:1; and (il |) he MpmsMbqarecﬂBthequonpr(&cosnnlna{asKH’S)asascnearesm (200 cps)
or lgyer. 2.1 A rasggdly ¢onpQantjon m@gording to claim 1, vvhereln tthe

di acryl ate gr Fret-Raey or

propyl ene oxi #ejrep®ating uMts fin 295 backbone. 0415243(5 ﬂ casting "
conposition |acprdifg to- clim3q, whBreiph the di é’cﬂsqﬂ or di netHacryl ate
conmpound (A) Pnkl ud®s 6]to ethyl e oikide rep |ts in the
backhene t hgr gof . 452 A ¢astfhg dqonp{sitipn accor 1 Eg’sﬁl aim 3, vwherein
the diacryl gtg pr 0rne*tfacr atg cogpound (A) is Badowg7. ) pol yet hyl ene

gl ycol di netjhacyyl wift h gn aver agg no| ecul ar t he ordgr of 600.
5. A casting g_omosiotlor acg(prdl ng t2@ any one of 0f7lg§(7[gg)eced| ng cl gi ns,
wher ei n. t he 'eaer _yl art-e—or—ch IICLFClbI yl ate \.,uupuunu \r\; =St cocnt PN anount s
of frPdm 40% by wei ght to 60% by ht based on the total ht of the
casting cd'n%ﬂﬁﬁc 33 thaSS‘%“"‘F s&'&'?t“i’ THAPYY e SFPPSL"E Wdf“f?@“"t"d" o VBRSO

t he prel?’@'&'? PAfeRERIRG ML t he pol yfunctional unsat ur at ed cross | i nki ng
agent ( sel ected fromtrinethylol propane trinethacryl ate,

pent gg rltol triacrylate or pentaerythritol tetracrylate. 55 7. A

CaSt ' ng 1COA¢.'B§é linksbib SoRyfatidl 4 gt&nﬁwuoﬁ% ued it g nﬁﬁtﬁ&:ﬁﬁd Biophibah biiSies MILEST N
the pol yf upsbs, @hadctenbouan e@t ed cross-1inki ng agent is present I n
amounts of fg mmca,gpgsmoraig%dawymh,ght based on the -
(ii) the composition comprises: '
30 (A) at least one polyoxyalkylene glycol diacrylate or dimethacrylate compound; -
{(B) at least one unsaturated polyfunctional cross-linking agent which is a tri - or tetra-functional
vinyl, acrylic or methacrylic monomer other than (C);
(C) a urethane monomer having from two to six terminal acrylic and/or methacryllc groups; the
weight ratio of the cross-linking agent-(B) to the urethane monomer (C) bemg in the range of
35 approximately 1:4 fo 2:1; and
(iii) the viscosity of the composition at 25° is 0,2 Pas (200 cps) or lower.

Lat o oo~ sl /
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2. A casfing composition according to claim 1, wherein the diacrylate or dimethacrylate compound (A)
includes ethylene oxide or propylene oxide repeating units in its backbone.

3. A casting composition according to claim 2, wherein the diacrylate or dimethacrylate compound (A)
includes 6 to 20 ethylene oxide repeating units in the backbone thereof.

4, A casting composition according to claim 3, wherein the diacrylate or dimethacrylate compound (A) is a
45 polyethylene glycol dimethacrylate with an average molecular weight of the order of 600.

5. A casting composition according to any one of the preceding claims, whersin the diacrylate or
dimethacrylate compound (A) is present in amounts of from 40% by weight to 60% by weight, based
on the total weight of the casting composition.

50

6. A casting composition according to any one or the preceding claims, wherein the polyfunctional
unsaturated cross-linking agent (B) is selected from trimethylol propane trimethacrylate, pentaerythritol
triacrylate or pentaerythritol tetracrylate.

s§5 7. A casting composition according to any one of the preceding claims, wherein the polyfunctional

unsaturated cross-linking agent (B) is present in amounts of from 10 to 30% by weight, based on the - ~
total weight of the casting composition.

16




t-otal weight of the casting conposition. EP 0 269 366 Bl 8. - A-casting .
comosi tion according to any one of the preceding clains, wherein the '
ur et hane nononmer (C) is a tetracr)ébloczdérﬁg%ne nononer. 9. A casting -
conmposi tion according to claim8, wheréein e urethane nononer (C) is a
tetracrylic uret hane 5 mononmer of the forrmula 10 15 [err] [err] .[err]

25 wher ei @ifuhiosd a@iate [resobinddah Ghth BRMlydIGIche GlySoRaiMeBiicryits Bl TNIHT BluemsRkdl €d

f r om hydr bgemparisok ¥ Exainplds 4 and6s. AR sigHdant tirastensticsof Sneiaisiniadb @chcedrdeyide vith the t O
6 carbon iavedti®; cannbe XednSto e  equiyalerit ©r rsemiictue 4 us rgst FrotmodidBylenar ghaol Bis Gaml. 30
10. A castarmgate)onposi ti on according to.claim9, wherein X is selected from
[err] & kyl ,Thefoliaying, exargs! illusizate how, theprieleyant mrepotiionsydf the plolyetiyene glylad mphamer and.
al kyl ami dthe grethameaonpmerriae affegtten iiscosith pidie manpmeranidyrd ysadtiercestinglensesisubst i t ut ed
wi t h*one or nore hal ogen, hydroxyl, nitro, ami no, alkyl or al koxy groups.

11. A casting corrposma,,@memﬁggda ByOveight Cl dil m[;&s.ty}m?gsqcp;s)%}ggfg ,g%sh?me | 55
nmonomner 1s a gonppur tre mhia [err err err
wherei®® R is 4 hy(dr %&M a r‘H'ﬁ?A me 'K'%/ roup or a substifut Pd et hyl
group and X i g an|_organi c| resiodue ha\/20ng 2 to 20 c(msla@(szax ons. 171 C L
M S * g 2 15 20 "0,0637 (63.7) .
3 60 20 20 0,0768 (76.8)
5 4. 55 25 20 _ 0,0966 (96.6)
5. 50 30 20 0,1239 (123.9)
6 40 40 20 0,2079 (207.9)
7 30 50 20 ' 0,3777 (377.7)
8 20 ] 60 20 0,796 (796)
20 _ .
N It can be seen that the compositions which are outside the scope of the invention have a viscosity

which would render casting difficult.

Clalms
25 : . . :
1. A cross-linkable polymeric casting composition for use in the manufacture of optical articles such as
lenses, characterised in that:
(i) the composition is optically clear;
(ii) the composition comprises:
30 (A) at least one polyoxyalkylene glycol diacrylate or dimethacrylate compound;
(B) at least one unsaturated polyfunctional cross-linking agent which is a tri - or tetra-functlonal
vinyl, acrylic or methacrylic monomer other than (C);
~ (C) a urethane monomer having from two to six terminal acryllc and/or methacryllc groups; the
weight ratio of the cross-linking agent (B) to the urethane monomer (C) belng in the range of
35 approximately 1:4 to 2:1; and
(m) the viscosity of the composition at 25° is 0,2 Pas (200 cps) or lower.

2. A casting composition according to claim 1, wherein the diacrylate or dimethacrylate compound (A)
includes ethylene oxide. or propylene oxide repeating units in its backbone.

8. A casting composition according to claim 2, wherein the diacrylate or dimethacrylate compound (A)
includes 6 to 20 ethylene oxide repeating units in the backbone thereof.

4. A casting composition according to claim 3, wherein the diacrylate or dimethacrylate compound (A) is a
45 - polysthylene glycol dimethacrylate with an average molecular weight of the order of 600.

5. A casting composition according to any one of the preceding claims, whersin the diacrylate or
dimethacrylate compound (A) is present in amounts of from 40% by weight to 60% by weight, based
on the total weight of the casting composition.

6. A casting composition according to any one or the preceding claims, wherein the. polyfunctional
unsaturated cross-linking agent (B) is selected from trimethylol propane trimethacrylate, pentaerythritol
triacrylate or pentaerythritol tetracrylate.

55 7. A casting compbsition according to any one of the preceding claims, whersin the polyfunctional
unsaturated cross-linking agent (B) is present in amounts of from 10 to 30% by weight, based on the -
total weight of the casting composition. e

»
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‘EP.0.269 366 Bl 12. A casting conposition accor di ng to any one of the
preb.sdl ng clains, wherein the tetracrylic urethane nononer (C) is present
i-n:ampunts of from 10 to 40% by V\/ell.:q_.}16 %p elﬁon the total weight of the -
casting conposition. 5 13. A casting 3?) osTtion according to any one of -
the preceding clains, further including a heat and/or ultraviol et

cross- | i nkisngA ickbtitg &h@asitiomccominga@admefwsm(m’c&di@rum Rhcidin the luRdthahednbomar
wherein the ciopra-tdtiattidiciugptians merdinet i s sel ected from 1 - hydroxy cycl ohexyl
phenyl ketone; 1,1 - di-tert butyl peroxy-3,3,5-trinethylcycl ohexane or
secondary B0 A castingompasiligh aqoartiogolviing B.avhebi. the/urglizang menomer (§) is ia ddtrecrflio lurethene _
froma C# 0Ss- mpnokaif theffinylarer | ¢ casting conposi tion according to any one of .
the preceding claims. 15 16. A polyneric article according to claim 15,
which“is an ophthalmc lens. 17. Use of a pol yneric casting corrp05|t|on as
defined in any one of claingll toglg foh_ztlﬁ m&nuﬂaature an ophthal mc

| ens. 20 PatentansprUche®1." Ver e zEabeép _g_@_é Sse’ zur Ver wendung
bei der Merstellung von optigch n Gegenatyf nderg wi e Li nSept dadurch
gekennzei chnet, daB: (i) di B Masse opti &ch %l ist; 25, (ii) die

Masse unf agt (A) m ndest ens ei ne Pol yoxyal qu eng| ykoI di acryl at- oder

- di met hacryl at - Ver bi ndung; (B) m ndestens e& ungesatfigtes

pol yf unkgi onel I es Venet zungsnmittel, das ein drei- oder vierwerti- ges
Vinyl -, Acryl- odor Methacryl mononer ist, &l Ber (C; (C) ein

Ur et hannonomer mt zwei bis sechs term nal afg Acryl - .und/ oder

Met hacryl gruppen; wobel 30 : das Gew chtsverhaltnis des

Vernet zungsmttels (B) zu dem Uret hanrmnoma? (C© imBereich von etwa 1:4
bis 2:1 diegt; und (iii) di gViskggitat geroMagse bey 25RT 0,2 Pa. s (200
cpg), odor weniger betragt. 2.~ elmasse hac __A@;stp_r% / wobei die

Di acryl at- oder Dinethacryl at - (Q‘tﬁ'rﬁﬂﬂf@c,? W eder kehiende 35

Et hyl enoxi d- oder Propyl enox,jt - Ei nhey t enr¥ nr8er2 Hampt ket tR ent hal t. 3.

G el mals;?5 nach Anspruch 2, vvobel dle D|acryl at- oder,

D met hac®yl at - Ver bi ndu bi s eder hrende Et OXI - Ei nhei ten
in der Hauptk °f%" %rﬁ’ anpgé} hich ay t?(ﬁ g H’°'§ h'kéfr‘g:to
Di acryl at- od r’ L Pff"?ﬂ't" Py ﬁ fa "éPWs'IfB & Wy‘ir%aﬁ'& "° aving

I 'ykol - di et hatr ™8P ®RP ei nem mittleren Mol ekul argewi cht in der

G OBenorgn 439 cgginé5 Q&ndoﬁlon according to claim 9, wherein X is selected from C1-Czo alkyl, alkoxy, alkyl-
. amino, alkyl carbonyl, alkoxy carbonyl, alkylamido or alkoxy amide group; which may be substituted or
unsubstituted with one or more halogen, hydroxyl, nitro, amino, alkyl or alkoxy groups.

11. A casting composition according to claim 9, wherein the urethane monomer is a compound of the

35 formula
RO 0 ' 9 R
_ CHZ-C—C O--f.'t-I2 ?a CHZ-O-—C—C CHZ
CO
1
NH
t
N v
NH
1
?O
E 0 R
" ' CH. -C‘1H CH,-0 C—é-CH
CHZ—C—C":-O— Hz 2 '6 2
(o]

85 wherein R is a hydrogen atom or a methyl group or a substituted methyl group and X is an organic -
residue having 2 to 20 carbon atoms. -

I
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3 : . .
5. G.el masse nach ei nem der vorangehenden AnsprUche, wobei die Diacrylat-
odo&,D nmet hacryl at- Ver bi ndung (A) in einer Menge von 40 bis 60 Gew. -%
bezogen auf das Gesant gew cht der E‘i’} 69 s? gmasse, vorhanden ist. 6.

G eenasse nach ei nem der vorangehenden i r'Uche, wobel das o

‘pol yfunktionell e ungeslittigte Vernet- zungsmttel (B) ausgewAhlt ist aus-
Tri met hyl @2 0% ed3tiig- dofpbsition acdoding tto arlyeiné aEthy bidkdding lclainRCwhskeRti the Efracrylié irethane
taeryt hrlt - trednb@c(Cy Isapresefitln dmovntsedBiverm S16 16 a6 bQF waRht, Bebd Yo HRNGENRIHES the.
Anspr | che, weaiiah calgmsipml yf unktionel l e ungesltffgte Vernet- zungsmittel (B):
in el ner Menge von 10 bis 30 Gew. -% bezogen auf das Gesantgew cht der

G e~nass e 13 Vordstingdesmppsition ag®rding to @yedbaees the pregedingedlairasnfiaiber inaluding gctivet mbeior
AnsprUche ME&'P'GQP&!?S'U*@QMHmnoner (O ein Tetraacryl - urethannononer ist.
18 I 1111111 1I |IAI 11¥11 111181 1i- 111 © EP O
269 366 814 9‘\ 0@"@5??9@3%"%?6??'%95*3 whergjp e qiess linking initiafardmealested from 1ei n
Tet r aacr yl - JFEPHaHHSPRHERenYS fotoney 1.1y F"r?@'f buiyl perops3 3 xtimpthylgyciolexang orsecondary
[err] i'h der'sﬂp@f"f']pe’ﬁﬂa""f‘grr] di e gI ei ch oder verschi eden sel n kénnen,

ausgewAhl { aus er st of f | 1.bis, 6 Koh torren od r
ot nem sund? | BREBIE R BOEY o Bapficmin iy R eS8 S
or gani scher T"Ri s 20 Kohl enstoffatonen ist. 10. G eBmasse nach

ANSpruGh g, Wen&a&ié%mm fo daft 1524ichG an Sppffaiflchank- . Al koxy-,
Al kyl am no-, Alkylcar- bonyl-, Al koxycar bonyl -, Al Kyl am do- .oder
Al koXyan ¢grusBRes porgthdic EaiHg SdipbdtioR b daiRidIn KAVUAS BF HAE 1 BLIBTérithe shaofactii o
ei ner oder nrahprKticBas.ogen-, Hydroxyl-, Nitro-, Am no-, Al kyl- oder
Al koxygruppen.. 30 11. G eBnmasse nach Anspruch 9, wobei das Uret hanmenoner
ei ne Vev bPaeotagsprisgheder Fornel 35 :
k/ 1. Vernetzbare polymere GieBmasse zur Verwendung bei der Herstellung von optischen Gegenstiinden
wie Linsen, dadurch gekennzeichnet, da8:
(i) die Masse optisch klar ist;
25 . (if) die Masse umfaBt:
(A) mindestens eine Polyoxyalkylenglykol-diacrylat- oder -dlmethacrylat-Verbmdung.
(B) mindestens ein ungesittigtes polyfunktionelles Vernetzungsmittel, das ein drei- oder vierwerti-
ges Vinyl-, Acryl- oder Methacryimonomer ist, auBer (C); '
s (C) oin Urethanmonomer mit zwei bis sechs terminalen Acryl- und/oder Methacrylgruppen; wobel
30 das Gewichtsverhiiltnis des Vernetzungsmittels (B) zu dem Urethanmonomer (C) im Bereich von
etwa 1:4 bis 2:1 liegt; und
(m) die V‘skosuﬁt der Masse bei 25°C 0,2 Pa+s (200 cps) oder weniger betrﬁgt

2. GieBmasse nach Anspruch 1, wobe| die Diacrylat- oder D:methacrylat-Verbmdung (A) wuederkehrende
35 Ethylenoxid- oder Propylenoxid-Einheiten in der Hauptkette enthilt.

3. GueBmasse nach Anspruch 2, wobei die Diacrylat- oder Dlmethacrylat-Verbmdung (A) 6 bis 20
wiederkehrende Ethylenoxid-Einheiten in der Hauptkette enthélt.

V ‘40 4. GieBmasse nach Anspruch 3, wobei die Diacrylat- oder Dimethacrylat—Verbindung (A) ein Polyethyleng-
- “ lykol-dimethacrylat mit einem mittleren Molekulargewicht in der GroBenordnung von 600 ist.

5. GieBmasse nach einem der vorangshenden Anspriiche, wobei die Diacrylat- oder Dimethacrylat-
Verbindung (A) in einer Menge von 40 bis 60 Gew.-%, bezogen auf das Gesamtgewicht der
45 GieBmasse, vorhanden ist. -

6. GieBmasse nach einem der vorangehenden Anspriiche, wobel das polyfunktionelle ungesdttigte Vernet-
zungsmittel (B) ausgewihlit ist aus Trimethylolpropan-trimethacrylat, Pentaerythrit-triacrylat oder Pen-
taerythrit-tetraacrylat. ) '

50

7. GieBmasse nach einem der vorangehenden Anspriiche, wobei das polyfunktionelle ungeséttigte Vernet-
zungsmittel (B) in einer Menge von 10 bis 30 Gew.-%, bezogen auf das Gesamtgewicht der
GieBmasse, vorhanden ist.

55 8. GieBmasse nach einem der vorangehenden Anspriiche, wobsei das Urethanmonomer (C) ein Tetraacryl-
urethanmonomer ist.

’ (U



40 45 50 in der R ein Wasserstoffatom oder eine Mthyl gruppe oder eine
Subgtd tui erte Methyl gruppe ist und. X ein organischer Rest mt 2 bis 20
Kohl enst of f at omen. 12. G egmasse naefrh% gé%%{er vor angehenden Anspr Uche, .
wobel das Tetraacryl - uret hannononer ? I n ei ner Menge von 10 bis 40 -
Gew. - % bezogen auf das Gesant gew cht der G e~masse, vorhanden ist. 13. .

G eBmasse msacéieimassnatie Anspait!a 8,geibeids Urefiabmdrdmbe(C) aintrbtaiaérﬁmbtrﬁmbﬁérl ithier

ei nen Wi rnme-Fame/ oder - UV-Vernetzungsinitiator. 19 1
11111]' 12121'2171 121,1221 tarndnd EP 0 269 366 Bl 14. G e~mmsse nach
Anspruch 13, wobei der Ver netzun95| nitiator ausgewahlt 'st aus

1- Hydr ox§cycl ohexyl - phenyIRIcet onz g ,3- '
1,1-Di-tert.-butyl peroxy-3, 378, Jd r)tEt _y ¢.I oIne a(g _§

sac. i sopropyl percarbonat. 137 onrrer errge en§§ b.j\| et aus einer

veret zbaren pol yneren G eoffasse nach e|%e deR”5 vora-ngehenden B
AnsprUch,% 13. Pol ynerer Fornkorper nach Apspruch 15, der eine Augénlinse

ist; 17.7 Verwendung ei ner polyneren G e~ma\§§e nach ei nem der Ansprtche 1

bis 16 zur Herstellung einer 10 Augenl Thse. Revendications 1. Uno
conposition de coul ee a base de polynmeres x~ticul abl e destin6e A 8tre

utilisee pour la fabrication 15 d' artlé:tl_‘.es optiques tels quo des
lentilleg, caracteris6e en ce que: (i) la conposition est optiquenent
transparente; (ii) la conposition conprend:@(A) au noi.ns un conpos4 de

di acryl ate ou di mt hacryi agé de pol yoxyat lé/l bnegl ycol , (B) au noins un

agent de reticulation polyfeqcti onnel non satiirn qui egt un nonomere tri-

ou 20 tetrafoncti onnetCF g 'l-acry‘ﬂ"@'é-‘(ﬁu met hacryl i que autre
gue (C) 20(C) un nononere dqéll‘ et hané ayagﬁ Egae:‘cﬁe A si X Louperrents
acyy)Jique et/ou mthacrylique termnaux; |e. rapport en p0| ds de |'agent de
r~trculation (B) au m)norrere d' urdthane (C) dtant conpris _dans |a ganme

d' appr oxi mat i ¥ f'l‘e'ﬁ't"‘1 Zung '?/ '1'9 9@[‘3“ gi’?’ jvprsghioden seinsldinees, pusgqwihi-tdays V?qsw 25

* C est d e 0, g bfﬁﬁ) g einent: substituierten Alkyl mit 1_bis 6 Kohlenstoffatomen, und
ein organischer Re |t1 0 eﬁsto atomnen ist.

10. GieBmasse nach Anspruch 9, wobei X ausgewdhit ist aus G;-Cz0-Alkyl-, Alkoxy-, Alkylamino-, Alkylcar- '
bonyl-, Alkoxycarbonyl-, Alkylamido- oder Alkoxyamidgruppen, die unsubstituiert sein k8nnen oder
substituiert mit einer oder mehreren Halogen-, Hydroxyl-, Nitro-, Amino-, Alkyl- oder Alkoxygruppen.

30 _ ‘
11. GieBmasse nach Anspruch 9, wobei das Urethanmonomer eine Verbindung ist der Formel

2 9 2%
tt
. =C~-C-0~-CH,-CE-CE_-0~-C~-C=CE
0
1
Ca
t
o © b
)
NE
!
Ca
45 {
R Cl) R
!
=T =C D) z2-CE_—-Q- =
C.‘._IC?'.OC.ZC..CZOCCC‘-IZ
Q . Q
50 '
in der R ein Wasserstoffatom oder eine Methylgruppe oder sine substituierte Methylgruppe ist und X
ein organischer Rest mit 2 bis 20 Kohlenstoffatomen.
12. GieBmasse nach einem der vorangehenden Anspriiche, wobei das Tetraacryl-urethanmonomer (C) in
55 einer Menge von 10 bis 40 Gew.-%, bezogen auf das Gesamtgewicht der GieBmasse, vorhanden ist.

/

13. GieBmasse nach einem der vorangehenden Anspriiche, enthaltend zusitzlich einen Wirme- und/oder

UV-Vernetzungsinitiator.
* [ L ] H *




2. Uno conposition de coulde solon |a revendication 1. dans Iaquel le le

conpes4 de diacrylate ou de dinrthacrylate (A) conprend dans sa chat he ‘des

unit~s rdpetitives d' oxyde d' 6t hy rb?sgépg gxyde de propylene. 30 3. Une
~conposition de coul ee solon | a reven 8 2, dans laquelle | e conpose ‘
(A) de diacrylate ou de dinmethacrylate conprend de 6 a 20 unites

rdp~titi ves cibamysés fach Abgicha s Swdbaier %e&h.i@&mator%usguﬁm%@m%qswdk&ﬁysléhemu' te
solon | a reyréngikéed, i MDI-Brt-BlePSrokyER BLiMEthIGCIBRRIPQRIAE sedisopitipybraghbanatat € ou de

di met hacryl ate est un din6t hacryl ate de pol yet hyl enegl ycol ayant un poids
nmol ecul ai t5¢ Paipyerar diegedStand, gebildetdaws eier GOMetztaren UilymemnpBisimassen nate éinod! der

sol on Is' une veraglndapmspiéaher evendi cat i ons precedentes, dans laquellie le
conpose (A) de diacrylate ou de dinethacrylate est present on quantite.de
40% en potid PolmereofornkSmer tash Assriuety 1S dersing Augsnlisest isls t ot al de | a conposition
de coul 6e. 40 6. Uno conposition de coul ee solon |'une quel conque des
revendi cal® JAYepAuag BHR/RovEere fiRfmased (ash dnem dey Antprigee FQFl‘@Lﬂ”&f"P’éﬁ““{‘BP‘"ef

pol yf offct i oMHEA" BN satur4 est choisi dans |e groupe conpronant |e

trimet hac aél tide trimethyl ol propane, le triacrylate de penta~rythritol ou
le tetractyPal & 98 pentaerythri- tol. 45 7. Une conposition de coul ee sol on

I d
re?.”iuf';ﬁ c %nﬂ@p%ﬁmm%vc% fqﬁg%ﬁﬁ o.%{sers\,%mabeéﬁg{rﬂgggﬁwwsée Sl 1 ARG 1S

30% en poids, (,)q dnipo§iton B oplidtiedéHt §,s,;aggn | de Ia conposi tion de coul 6e. 50
8 Une corrposr.;.h%h,m.t.wh,g@n@ol on | " une quel conque des revendi cations
prdcedent es, daRpau ridhsahnlcempdRs B aRIREALoUHitEtRERRE @ PShoxMylzhsylyamNONT br e

d' ur 6t hane -t 6t r(8f &y bijsi@n afont Uk @stiCEEROpdlifdnEtidnkbe ndhOsatuee qub @5tauh thénomare tri- ou
revendecat i on Sétrathattivnhehguitilecadnydiquaan mémadyliquelautd fi@r@), (C) est un nononere
d yret hane t ~t r(@c my mogmere g'andthadecaybr rdedeex & 5% gifipements acrylique et/ou méthacrylique
111,11 11111 11terninaux;te rapportFen(poRig Ye TERNBIe rdtigulpn (B) aumgmq%raqheéthaee (GRétapy |

R2 et .R3, qui ?mwms Btgﬁrempdepmxcgwé vomgRl 1¢i%¥L-plent s, . sont choisis dans |e
gr oupe corrpr efiii) la viscosité de la composltlon 4 25+ C ost de 0,2 Pas (200 cps) ou moins.

2. Une composition de coulée selon la revendication 1, dans laquelle le composé de dlacrylate ou de
diméthacrylate (A) comprend dans sa chaine des unités répétitives d'oxyde d'éthyléne ou d'oxyde de
propyléne.

30 3. Une composition de coulée selon la revendication 2, dans laquelle lo composé (A) de diacrylate ou de
diméthacrylate comprend de 6 & 20 unités répétitives d'oxyde d'éthyldne dans sa chaine.

4. Une composition de coulée selon la revendication 3, dans laquelle le composé (A) de. diacrylate ou de
diméthacrylate est un diméthacrylate de polyéthyidneglycol ayant un poids moléculaire moyen de
35 I'ordre de 600. '

5. Une composition de coulée selon |'une quelconque des revendications pféoédentes. dans laquelle le
composé (A) de diacrylate ou de diméthacrylate est présent en quantité de 40% en poids & 60% en
- poids, calculée sur le poids total de la composition de coulée. :

N . 40 . .
~ 6. Une composition de couldée selon I'une quelconque des revendications précédentes, dans laquelle
l'agent de réticulation (B) polyfonctionnel non saturé est choisi dans le groupe comprenant leo
triméthacrylate de tnméthylolpropane. le triacrylate de pentaérythritol ou le tétracrylate de pentaérythri-
tol.
45

7. Une composition de coulée selon I'une quelconque des revendications précédentes, dans laquelle
I'agent de réticulation (B) polyfonctionnel non saturé est présent en quantité de 10 & 30% en poids,
calculée sur le poids total de la composition de coulée.

s0 8. Une composition de coulée selon l'une quelconque des revenﬂications précédentes, dans laquelle le
monomére d'uréthane (C) est un monomére d'uréthane tétracrylique.

9. Une composition de coulée selon la revendication 8, dans laquelle le monomére d'uréthane (C) est un
monomére d'uréthane tétracrylique ayant la formule:
56
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nant .|' hydrogene, un al kyl e ayant de 1 a 6 atones de carbone ou un al kyI e . ..

subsy tud ayant de 1 & 6 atones de carbone; et X est ‘un reste

organi que ayant de 1 a 20 atomes deggbbpsgs > 10. Une conposition de . .- .-
coul eo selon | a revendication.9, dans |laquolle X est choisi dans Ie gr oupe o
conprenant un groupenent C, & C20 al kyl e, al coxy, alkyl am no,

al kyl car bonyl €, al coxycarbonyl e, al kyl am do ou_al coxyam de; qui peut 8t re L

substitue ou non substitu6 ec uQ @u pi,_@sgéuag- goonpemamtls hal ogbne,

hydroxyle, nitro, -am no, al kjyke.g o&y_c;m 13,._ Uée.coffrrpo& tion de coul 6e
selon | a revendi cation 9, danz’?aquel elheinonenere d' ukgiihane est un

conmpos4 8e fornula: 35 40 45 50 dans Ia&ue Al eRR est at one
d' hydrogene ou un groupement nethyle ou unc:glroupement n6t hyl e substi tue et
X: est un‘residu organi que ayant de 2 & at ones  de carbone. 55 12.- Une -

conposition de coul 60 sel on I'une guel conqye des revendi cations :
précéedenjes, dans laquelle |le® nononbre (@ d' ur~thane tet racryli gue® est
pr~sent en quantltd de 10 A 40% en poi ds, culoe sur le ' poids total de
| a conposition de coulee. 21 = EP 0 269 346 Bl 13 ‘Une conposition de’

coul ~e selon |'une quel conque des revendi cﬁiq ons precddentes, conprenant en
outre un initiateur de retigdhl atign t her® que g /ouryltragﬂ-ol et. 14. Une
conposi tison de coul ~e sel on I~a\re\xend| catiadn 13 _fd,._g_rz%é a’quel le |"initiateur
de reticul ati on est choi si "Cd%rrﬁ"‘r:e'" #p' ,,

1- hydr oxy- cycl ohexyl ph6ényl c ﬂ.one RZ R3 R

1, 1-di -tertbutyl p~roxy-3, 3, b-trinet hyI cycl o- hexane ou percarbonate

i sopropylique secondaire. 15. Un article & base de polyneres r4alis6 & -

20,
partir .d®une B¥HBEEIR on de coul e Lde oléénbre reticul abl e selon |'une

| n Fll 7 eW ou différents,. sont choisis dans le groupe compre-
QLUO que des é\/’(ﬂ‘na % t %g drog ne, un akyle ayant de 1 & 6 atomes de carbone ou un alkyle

_ substltué ayant de 1 & 6 atomes de carbone; et
X est un reste organique ayant de 1 3 20 atomes de carbone.
25 '

10. Une composition de coulée selon la revendication 9, dans laquelle X est choisi dans le groupe
comprenant un groupement C; & Czo alkyle, alcoxy, alkylamino, alkylcarbonyle, alcoxycarbonyle,
alkylamido ou alcoxyamide; qui peut &ire substitué ou non substitué avec un ou plusieurs groupements

s halogéne, hydroxyle, nitro, amino, alkyle ou alcoxy.

30
11. Une composition de coulée selon la revendication 8, dans laquelle le monomére d'uréthane est un
composé de formule:
» 59 9%
CHd,=C~-C~-0~CH --CZH-—CH2—0—C—C—C$I2
2 2 _.
' 0
]
Cco
1
- NH
\— ‘
) X
(
NH
1
: ; :
i
-Q—-CHd,~CH~- -0—-C~C=CH
CH2=C~% 0—-Cdy ca CHZ 0 'b =CH,
o) _

50

dans laquelle:

R est un atome d'hydrogéne ou un groupement méthyle ou un groupement méthyle substitug, et
X st un résidu organique ayant de 2 & 20 atomes de carbone.
565 .
12. Une composition de coulée selon I'une quelconque des revendications précédentes, dans laquelle le -
monomére (C) d'uréthane tétracrylique est présent en quantité de 10 & 40% en poids, calculée sur le--~
poids total de la composition de coulée. e
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iO 16. Un article A base de polynbres selon |a revendication 15, qui est

'uhegLentiIIe ophtal mi que. 17. Uilisation d une conposition de coule a base: =

de polyneres telle que ddfinie dangpbqggaﬂygiconque des revendi cations 1
16,. pour
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| a fabrication d une lentil m que. 15 20 25 30 35 40 45 50_
13. Une composition de coulée selon I'une quelconque des revendications précédentes, comprenant en .
outre un initiateur de réticulation thermique et/ou ultraviolet.

14. Une composition de coulée selon la revendication 13, dans laquelle I'initiateur de réticulation est choisi
- dans le groupe formé de 1-hydroxy-cyclohexyiphénylcétone, 1,1-di-tertbutylpéroxy-3,3,5-triméthylicyclo-
hexane ou percarbonate isopropylique secondaire.

15. Un artlcle 4 base de polyméres réalisé & partir d'une composmon de coulée de polymére réttculable
selon I'une quelconque des revenducauons précédentes. : . _ v

: 16. Un article & base de polyméres selon la revendication 15, qui est une-lentille ophtalm|que

17. Utullsatuon d'une composition de ooulée 4 base de polyméres telle que déﬁme dans l'une quelconque
des revendications 1 & 16, pour la fabrication d'une lentille ophtalmique.
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