
EP 0 289 366 B1 Description The present invention relates to the
manufacture of plastic optical articles such as video discs and ophthalmic
lenses. The most widely used plastic ophthalmic lens material is
polymerised diethylene glycol 5  bis (allyl carbonate). This polymer has
proved a satisfactory material for the manufacture of ophthalmic lenses
because of a combination of features, including excellent transmission,
resistance to discolouration, high strength and high impact resistance. The
material has a reasonable abrasion resistance and can be coated to improve
that resistance. The manufacturing process involves the polymerisation of
diethylene glycol bis (allyl carbonate) by 10  curing the material within a
pair of glass moulds sealed by a gasket and held together by a clip. The
cure times are lengthy and can be as long as 16 hours or more. Such
extended cure times not only mean that a large stock of glass moulds is
required but that also, warehouse stocks of cast polymerised lenses are
high so as to meet order requirements as they arise. There has been a long
felt need for a material which could be cast using the existing
arrangements with 15  a considerably reduced cure time while still
producing a lens with all the desirable characteristics of those made with
diethylene glycol bis (allyl carbonate). Urethane acrylates and
methacrylates have been widely used in the formulation of coating composi-
tions, photosensitive compositions for making flexographic printing plates,
adhesives and dental filling materials. In such formulations the urethane
material is usually chosen so as to have a high viscosity and 20  low
shrinkage and forms the principal component of any formulation. In order to
cast a satisfactory lens by a commerically useful casting process from a
composition containing a urethane acrylate or methacrylate, it is necessary
to formulate the composition so as to have a viscosity not exceeding
approximately 0,2 Pas (200 cps) at 25 * C. Accordingly, it is an object of
the present invention to overcome, or at least alleviate, one or more of
the 25  difficulties related to the prior art. Accordingly, the present
invention provides 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-functional vinyl, acrylic or
methacrylic monomer; (C) a urethane monomer having from two to six terminal
acrylic and/or methacrylic groups; the weight ratio of the cross-linking
agent (B) to the urethane monomer (C) being in the range of approximately 



36      1:4 to 2:1; and (iii) the viscosity of the composition at 25  is
0,2 Pas (200 cps) or lower. The at least one polyoxyalkylene glycol
diacrylate or dimethacrylate compound according to the present invention
may include ethylene oxide or propylene oxide repeating units in its
backbone. An ethylene glycol derivative is preferred. 40     Preferably
from approximately 6 to 11 alkylene oxide repeating units may be included.
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
9G 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 ethylene oxide polymerised
units may be used. Though the use of polyethylene glycol dimethacrylate on
its own is exemplified below, it is also possible to use mixtures of
polyethylene 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 [err] 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 dimethacrylate
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 alkylene 2    EP 0 269 366 B1 oxide
groups is increased from six, in the case of both dimethacrylates and
diacrylates the water absorption increases and becomes unacceptably high at
an average value of 12 alkylene oxide groups per molecule. Water absorption
can occur during tinting in boiling water and can result in cracking
subsequent to tinting. 5     The poly functional unsaturated cross-linking
agent according to the present invention may be a tri- or 



tetra-functional vinyl, an acrylic or methacrylic monomer. The
cross-linking agent may be a short chain monomer for example trimethylol
propane trimethacrylate, pentaerythritol triacrylate or tetracrylate. Other
polyfunctional cross-linking 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 0 ' 5                                  [err] [err] 0
20 25 35 CH              CH [err] [err] [err] 



so     trimethylolpropane triacrylate, pentaerythritrol tetramethacrylate,
dipentaerythritol monohydroxypenta acrylate, pentaerythritol triacrylate,
ethoxylated trimethylolpropane triacrylate, ethoxylated trimethylol-
propane trimethacrylate. It has been found when operating at the lower end
of the preferred range 40 to 60% for the diacrylate or dimethacrylate
component that it is preferable to select as the polyfunctional unsaturated
cross linking 55  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 casting 4    EP 0 269 366 B1
composition. The weight ratio of cross-lining agent to tetracrylic urethane
monomer is preferably in the range of approximately 1:4 to 2:1. As stated
above, the cross-linkable polymeric coating composition also includes a
further component (C) which is a urethane monomer having terminal acrylic
and/or methacrylic groups. The number of such 5  groups can vary from 2 to
6, and we have found that satisfactory materials for use in this invention
are those in which the molecular weight of the compound divided by the
functionality or number of groups is 200  50. Suitable materials falling
within this definition include materials supplied under the trade names U-
4H, U-4HA and U-6HA by Shin Nakamura, NF-201 and NF-202 by Mitsubishi
Rayon. These monomers are included to improve physical toughness without
causing the lens material to become too brittle Impact 10  resistance is
improved without adversely affecting abrasion resistance. The structures
contained within any particular monomer can be selected from those
containing aliphatic, aromatic, and cyclic structures of other forms. We
have found that in the formulations of the present invention, the
tetracrylic urethane monomer gives particularly satisfactory results. The
inclusion of the tetracrylic urethane monomer may provide a product of
increased hardness. 15     The tetracrylic urethane monomer according to a
preferred aspect of the present invention may be a compound of the formula
[err] 20 20                           [err] 25 



X NH 30 [err] 35 wherein [err] and [err] which may be the same or different
are selected from hydrogen, alkyl 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 20
carbon atoms. X may be an aliphatic, alicyclic or aromatic residue. X may
be a [err] alkyl, alkoxy, 40  alkylamino, alkyl carbonyl alkoxy carbonyl,
alkylamido or alkoxy amide group. X may be substituted 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
level 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 55 5    EP 0 269
366 B1 [err] [err] 5 10 NH 15 wherein R is a hydrogen atom or a methyl
group or a substituted methyl group and X is an organic 20  residue having
2- 20 carbon atoms, preferably 6 carbon atoms. 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 [err] 25 [err] [err] [err] 30 [err]
alkyloxyalkylene groups such as [err], The urethane monomer may be produced
by reacting 2 moles of a glycerin di(meth)acrylate 35 [err] 40 and 1 mole
of an organic diisocyanate compound (OCN-X-NCO). 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 45 diisocyanate, trimethylene
diisocyanate, tetramethylene 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.
dibutyitin 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, etc. The reaction is so
preferably carried out at a temperature of up to [err] (generally [err]),
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- 55  linking
initiator. The cross-linking initiator may be a heat and/or ultraviolet
(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 incomplete curing for example due to the phenomenon . -
known as "radical trapping".    EP 0 269 366 B1 The composition, with the
addition of approximately 0.5 to 2.0% by weight of cross-linking Initiator
may 



be exposed to UV radiation for between 0.5 and 10 seconds. Any commercially
viable UV curing system may be used. We have used a Fusion System with
microwave driven lamps. A number of fusion bulbs with different output
Spectra may be considered. 5 Presently we prefer the "D" bulb and the V"
bulb. One source we have found satisfactory is a 10 inch, 300 watt/inch
mercury lamp. The mould assembly is then heated to [err] for one hour or
the lens may be removed from the assembly and heated in air for about one
hour at [err]. This means that fully cured lenses can be manufactured, if
desired, in about one hour. Heat curing can also be used without any use of
U.V. radiation. 10    Typically 2 - 4 passes under the UV lamps plus an
hour of heat treatment at [err] completes the cure. Any suitable UV
initiator may be used. An initiator available under the trade designation
Irgacure 184 has been found to be satisfactory. More than one curing agent
may be present. It has been possible to operate with a relatively low level
of initiator of between 0.05 and 0.2% by weight. is     A range of
photoinitiators available commercially can be used, depending on sample
thickness, type of UV lamp used and the absorption wavelength of the
monomer mix. The following photoinitiators have been found to be suitable.
- Alcolac Vicure 10 - isobutyl benzoin ether - Alcolac Vicure 30 -
isopropyl benzoin ether 20    - Alcolac Vicure 55 - methyl phenyl
glyoxylate - Ciba Geigy Irgacure 184- 1 - hydroxy cyclohexyl phenyl ketone
- Ciba Geigy Irgacure 651 - benzildimethyl ketal - Ciba Geigy Irgacure 907
- 2 - methyl - 1 - [4-(methylthio)phenyl] - 2 - morpholino - propanone - 1
- Merck Darocur 1664 25    - Rohm Catalyst 22 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
peroxides, 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' methyl
phenyl) benzotriazole - Cyanamid Cyasorb UV 531
-2-hydroxy-4-n-octoxybenzophenone 40    - Cyanamid Cyasorb
UV5411-2(2-hydroxy-5-t-octylphenyl)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 45    - 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 50 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 7    EP 0
269 366 B1 Antioxidants including - Ciba Geigy Irganox 245 - triethylene
glycol-bis-3-(3-tert butyl-4-hydroxy-5-methyl phenyl)propionate - Irganox
1010 -2,2-bis[[3-[3,4-bis(1,1 -dimethylethyl)-4-hydroxyphenyl]-1
-oxopropoxy]methyl]-1 ,3-pro- 5       panediyl 3,5-bis (1,1-dimethyl
ethyl)-4-hydroxy benzene propanoate - Irganox 1076 - octadecyl 3-(3 ,5'-di
=tert =butyl(-4'-hydroxy phenyl) propionate Anticolouring agents including
10    - Triphenyl phosphine - 9, 10
dihydro-9-oxa-10-phosphaphenanthrene-1-oxide Cure modifiers including 15
- Dodecyl mercaptan - Butyl mercaptan 



- Thiophenol Other monomeric additives can be present in amounts up to 10%
by weight as diluents, and include monomers such as methacrylic acid, vinyl
silanes, methyl allyl, hydroxy ethyl, benzyl and phenyl 20  methacrylate,
styrene and N-vinyl pyrrolidone. Other monomeric additives may be included
to improve processing and/or material properties, these include: -
methacrylic acid, maleic anhydride, acrylic acid - adhesion
promoters/modifiers such as Sartomer 9008, Sartomer 9013, Sartomer 9015. -
dye-enhancing, pH-adjusting monomers like Alcolac SIPOMER 2MIM 25    - a
charge-reducing cationic monomer to render the material more antistatic,
example Sipomer Q5-80 or Q9-75 - hydrophobic comonomers: Shin Nakamura NPG,
P9-G to reduce the water adsorption of the material - refractive index
modifiers such as benzyl or phenyl methacrylates to adjust the refractive
index to the desired value. 30    In a further aspect of the present
irivention there is provided a polymeric article formed from a cross
linkable casting composition as described above. The polymeric article may
be an optical article. The optical article 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 this invention include camera 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. 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 8   
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13    EP 0 269 366 B1 5 10 20 25 30 35 40 50 55 14    EP 0 269 366 B1 5 35
40 45 50 The above examples demonstrate that lenses cast in accordance with
the method of the present 55 invention have an abrasion resistance of the
same order as a lens cast from diethylene-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 15    EP 0 269 366 B1 



difunctional acrylate in combination with a polyethylene glycol
dimethacrylate and TMPT is demonstrated by comparison of Examples 4 and 6.
All significant characteristics of the lens made in accordance with the
invention can be seen to be equivalent or superior to a lens cast from
diethylene glycol bis (allyl carbonate). 5     The following examples
illustrate how the relevant proportions of the polyethylene glycol monomer
and the urethane monomer can affect the viscosity of the monomer mixture
used for casting lenses: Monomer Mixture % by weight     Viscosity in Pas
(CPS) at 25 Degrees C 10                 PEGM       U-4HA       TMPT 1.
70          10         20                 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) 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 It can be seen that the
compositions which are outside the scope of the invention have a viscosity
which would render casting difficult. Claims 25 1. A cross-linkable
polymeric casting composition for use in the manufacture of optical
articles such as lenses, characterised in that: (1) 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-functional vinyl, acrylic or methacrylic monomer other than (C);
(C) a urethane monomer having from two to six terminal acrylic and/or
methacrylic groups; the weight ratio of the cross-linking agent (B) to the
urethane monomer (C) being in the range of 35          approximately 1:4 to
2:1; and (iii) the viscosity of the composition at [err] 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. 



40 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, wherein 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. 55  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    EP 0 269 366 B1 difunctional
acrylate in combination with a polyethylene glycol dimethacrylate and TMPT
is demonstrated by comparison of Examples 4 and 6. All significant
characteristics of the lens made in accordance with the invention can be
seen to be equivalent or superior to a lens cast from diethylene glycol bis
(allyl carbonate). 5     The following examples illustrate how the relevant
proportions of the polyethylene glycol monomer and the urethane monomer can
affect the viscosity of the monomer mixture used for casting lenses:
Monomer Mixture % by weight    Viscosity in Pas (CPS) at 25 Degrees C 10
PEGM       U-4HA       TMPT 1.     70          10          20
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) 15        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 It can be seen that the
compositions which are outside the scope of the invention have a viscosity
which would render casting difficult. Claims 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-functional vinyl, acrylic or methacrylic monomer other than (C);
(C) a urethane monomer having from two to six terminal acrylic and/or
methacrylic groups; the weight ratio of the cross-linking agent (B) to the
urethane monomer (C) being in the range of 35          approximately 1:4 to
2:1; and (iii) 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. 40 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,
wherein 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. 55  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.    EP 0 269 366 B1 8.  A casting
composition according to any one of the preceding claims, wherein the
urethane monomer (C) is a tetracrylic urethane monomer. 9. A casting
composition according to claim 8, wherein the urethane monomer (C) is a
tetracrylic urethane 5      monomer of the formula 10 15 [err] [err] [err]
25 wherein [err] and [err] which may be the same or different are selected
from hydrogen, alkyl 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 20 carbon atoms. 30
10. A casting composition according to claim 9, wherein X is selected from
[err] 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 [err] [err] 40 45 50 [err] 55
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. 17 *  C   L
M   S   *  



EP 0 269 366 B1 12. A casting composition according to any one of the
preceding claims, wherein the tetracrylic urethane monomer (C) is present
in amounts of from 10 to 40% by weight, based on the total weight of the
casting composition. 5  13. A casting composition according to any one of
the preceding claims, further including a heat and/or ultraviolet
cross-linking initiator. 14. A casting composition according to claim 13,
wherein the cross-linking initiator is selected from 1 - hydroxy cyclohexyl
phenyl ketone; 1,1 - di-tert butyl peroxy-3,3,5-trimethylcyclohexane or
secondary 10     isopropyl percarbonate. 15. A polymeric article formed
from a cross-linkable polymeric casting composition according to any one of
the preceding claims. 15  16. A polymeric article according to claim 15,
which is an ophthalmic lens. 17. Use of a polymeric casting composition as
defined in any one of claims 1 to 16 for the manufacture of an ophthalmic
lens. 20 PatentansprUche 1. Vernetzbare polymere Gielmasse zur Verwendung
bei der Herstellung von optischen Gegenstfnden wie Linsen, dadurch
gekennzeichnet, daB: (i) die Masse optisch klar ist; 25       (ii) die
Masse umfagt (A) mindestens eine Polyoxyalkylenglykol-diacrylat- oder
-dimethacrylat-Verbindung; (B) mindestens ein ungesatfigtes
polyfunktionelles Vemetzungsmittel, das ein drei- oder vierwerti- ges
Vinyl-, Acryl- odor Methacrylmonomer ist, aulBer (C); (C) ein
Urethanmonomer mit zwei bis sechs terminalen Acryl- und/oder
Methacrylgruppen; wobel 30          das Gewichtsverhaltnis des
Vernetzungsmittels (B) zu dem Urethanmonomer (C) im Bereich von etwa 1:4
bis 2:1 liegt; und (iii) die Viskositat der Masse bei 25* C 0,2 Pa. s (200
cps) odor weniger betragt. 2. Gielmasse nach Anspruch 1, wobei die
Diacrylat- oder Dimethacrylat-Verbindung (A) wiederkehrende 35
Ethylenoxid- oder Propylenoxid-Einheiten in der Hauptkette enthalt. 3.
Gielmasse nach Anspruch 2, wobei die Diacrylat- oder
Dimethacrylat-Verbindung (A) 6 bis 20 wiederkehrende Ethylenoxid-Einheiten
in der Hauptkette enthalt. 40  4. GieBmasse nach Anspruch 3, wobei die
Diacrylat- oder Dimethacrylat-Verbindung (A) eln Polyethyleng- *
lykol-dimethacrylat mit einem mittleren Molekulargewicht in der
GroBenordnung von 600 Ist. 



5. Gielmasse nach einem der vorangehenden AnsprUche, wobei die Diacrylat-
odor Dimethacrylat- Verbindung (A) in einer Menge von 40 bis 60 Gew.-%,
bezogen auf das Gesamtgewicht der 45     Giegmasse, vorhanden ist. 6.
Gieemasse nach einem der vorangehenden AnsprUche, wobel das
polyfunktionelle ungesIttigte Vernet- zungsmittel (B) ausgewAhIt ist aus
Trimethylolpropan-trimethacrylat, Pentaerythrit-triacrylat oder Pen-
taerythrlt-tetraacrylat. 50 7. GieBmasse nach elnem der vorangehenden
Ansprlche, wobel das polyfunktionelle ungesltffgte Vernet- zungsmittel (B)
in elner Menge von 10 bis 30 Gew.-%, bezogen auf das Gesamtgewicht der
Gie~masse, vorhanden ist. 55  8. GieBmasse nach einem der vorangehenden
AnsprUche, wobei das Urethanmonomer (C) ein Tetraacryl- urethanmonomer ist.
18                         I 1111111 1lilAl 11111 111181 Ii I!1J    EP 0
269 366 81 9. GieBmasse nach Anspruch 8, wobei das Urethanmonomer (C) ein
Tetraacryl-urethanmonomer ist der Formel 5 10 15 [err] [err] 20
[err] in der [err] und [err] die gleich oder verschieden sein k6nnen,
ausgewAhlt sind aus Wasserstoff, Alkyl mit 1 bis 6 Kohlenstoffatomen oder
einem substituierten Alkyl mit 1 bis 6 Kohlenstoffatomen, und 25     X ein
organischer Rest mit 1 bis 20 Kohlenstoffatomen ist. 10. GieBmasse nach
Anspruch 9, wobei X ausgewahit ist aus C1 -C20-Alkyl-, Alkoxy-,
Alkylamino-, Alkylcar- bonyl-, Alkoxycarbonyl-, Alkylamido- oder
Alkoxyamidgruppen, die unsubstituiert sein k6nnen 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 35 



40 45 50 in der R ein Wasserstoffatom oder eine Methylgruppe oder eine
substituierte Methylgruppe ist und X ein organischer Rest mit 2 bis 20
Kohlenstoffatomen. 12. Giegmasse nach einem der vorangehenden AnsprUche,
wobel das Tetraacryl-urethanmonomer (C) in 55     einer Menge von 10 bis 40
Gew.-%, bezogen auf das Gesamtgewicht der Gie~masse, vorhanden ist. 13.
GieBmasse nach einem der vorangehenden AnsprUche, enthaltend zusatzlich
einen Wfirme- und/oder - UV-Vernetzungsinitiator. 19                    1
11111]! 11111!11 111,1111  !1IIII    EP 0 269 366 B1 14. Gie~masse nach
Anspruch 13, wobei der Vernetzungsinitiator ausgewahIt !st aus
1-Hydroxycyclohexyl- phenylketon,
1,1-Di-tert.-butylperoxy-3,3,3-trimethylcyclohexan oder
sac.isopropylpercarbonat. 15. Polymerer Gegenstand, gebildet aus einer
vemetzbaren polymeren Gieomasse nach einem der 5     vorangehenden
AnsprUche. 13. Polymerer Formkorper nach Anspruch 15, der eine Augenlinse
ist; 17. Verwendung einer polymeren Gie~masse nach einem der Ansprtche 1
bis 16 zur Herstellung einer 10     Augenlinse. Revendications 1. Uno
composition de coulee a base de polymeres r~ticulable destin6e A 8tre
utilisee pour la fabrication 15     d'articles optiques tels quo des
lentilles, caracteris6e en ce que: (i) la composition est optiquement
transparente; (ii) la composition comprend: (A) au moins un compos4 de
diacrylate ou dim~thacryiate de polyoxyalkylbneglycol, (B) au moins un
agent de reticulation polyfonctionnel non saturn qui est un monomere tri-
ou 20         tetrafonctionnel vinylique, acrylique ou methacrylique autre
que (C), (C) un monomere d'urethane ayant de deux A six groupements
acrylique et/ou m~thacrylique terminaux; le rapport en poids de l'agent de
r~ticulation (B) au monomere d'urdthane (C) dtant compris dans la gamme
d'approximativement 1/4 & 2/1; et (iii) la viscosit6 de la composition a 25
* C est de 0,2 Pas (200 cps) ou moins. 25 



2. Uno composition de coulde solon la revendication 1. dans laquelle le
compos4 de diacrylate ou de dimrthacrylate (A) comprend dans sa chathe des
unit~s rdpetitives d'oxyde d'6thylbne ou d'oxyde de propylene. 30  3. Une
composition de coulee solon la revendication 2, dans laquelle le compose
(A) de diacrylate ou de dimethacrylate comprend de 6 a 20 unites
rdp~titives d'oxyde d'ethylene dans sa chathe. 4. Uno composition de coulte
solon la revendication 3. dans laquelle le compose (A) de diacrylate ou de
dimethacrylate est un dim6thacrylate de polyethyleneglycol ayant un poids
moleculaire moyon de 35    l'ordre de 600. 5. Uno composition de coul6e
solon l'une quelconque des revendications precedentes, dans laquelle le
compose (A) de diacrylate ou de dimethacrylate est present on quantite de
40% en poids a 60% en poids, calculte sur le poids total de la composition
de coul6e. 40 6. Uno composition de coulee solon l'une quelconque des
revendications prec6dentes, dans laquelle l'agent de reticulation (B)
polyfonctionnel non satur4 est choisi dans le groupe compronant le
trimethacrylate de trimethylolpropane, le triacrylate de penta~rythritol ou
le tetracrylate de pentaerythri- tol. 45 7. Une composition de coulee solon
l'une quelconque des revendications precedentes, dans laquelle l'agent de
reticulation (B) polyfonctionnel non sature est present on quantite de 10 a
30% en poids, calculee sur le poids total de la composition de coul6e. 50
8  Une composition de coulde solon l'une quelconque des revendications
prdcedentes, dans laquelle le monomere d'urethane (C) est un monomrbre
d'ur6thane t6tracrylique. 9. Uno composition de coulee solon la
revendication 8, dans laquelle le monomere d'urethane (C) est un monomere
d'urethane t~tracrylique ayant la formule: 55 20                      1
111,11 11111 11111 c *    EP 0 269 366 B1 10 20     dans laquelle: R, RI,
R2 et R3,  qui peuvent 8tre identiques ou diff~rents,. sont choisis dans le
groupe compre- 



nant I'hydrogene, un alkyle ayant de 1 a 6 atomes de carbone ou un alkyle
substitud ayant de 1 & 6 atomes de carbone; et X               est un reste
organique ayant de 1 a 20 atomes de carbone. 25 10. Une composition de
couleo selon la revendication 9, dans laquolle X est choisi dans le groupe
comprenant un groupement C, & C20 alkyle, alcoxy, alkylamino,
alkylcarbonyle, alcoxycarbonyle, alkylamido ou alcoxyamide; qui peut 8tre
substitue ou non substitu6 avec un ou plusieurs groupements halogbne,
hydroxyle, nitro, amino, alkyle ou alcoxy. 30 11. Une composition de coul6e
selon la revendication 9, dans laquelle le monomere d'urethane est un
compos4 de formula: 35 40 45 50 dans laquelle: R    est un atome
d'hydrogene ou un groupement methyle ou un groupement m6thyle substitue, et
X    est un residu organique ayant de 2 & 20 atomes de carbone. 55 12. Une
composition de coul6o selon l'une quelconque des revendications
pr6c6dentes, dans laquelle le - monombre (C) d'ur~thane tetracrylique est
pr~sent en quantitd de 10 A 40% en poids, calculoe sur le ' poids total de
la composition de coulee. 21    EP 0 269 366 B1 13 Une composition de
coul~e selon l'une quelconque des revendications precddentes, comprenant en
outre un initiateur de reticulation thermique et/ou ultraviolet. 14. Une
composition de coul~e selon la revendication 13, dans laquelle l'initiateur
de reticulation est choisi 5      dans le groupe form4 de
1-hydroxy-cyclohexylph6nylc6tone,
1,1-di-tertbutyIp~roxy-3,3,5-trimethylcyclo- hexane ou percarbonate
isopropylique secondaire. 15. Un article & base de polymeres r4alis6 &
partir d'une composition de coulee de polymbre reticulable selon l'une
quelconque des revqndications prec~dentes. 



10 16. Un article A base de polymbres selon la revendication 15, qui est
une lentille ophtalmique. 17. Utilisation d'une composition de coule a base
de polymeres telle que ddfinie dans lune quelconque des revendications 1
16, pour la fabrication d'une lentille ophtalmique. 15 20 25 30 35 40 45 50
55    


