
EP 0 294 515 B1 Description The present invention relates to a contact lens
material. More particularly, it relates to a highly oxygen permeable
contact lens material having excellent hydrophilic properties and scratch
hardness. Contact lens materials are generally classified into two types,
i.e. a soft contact lens material wherein a hydrophilic polymer composed
essentially of 2-hydroxyethyl methacrylate or a soft hydrophobic polymer
such as silicone rubber is used, and a hard contact lens material wherein a
hard material such as polymethyl methacrylate is used. The hard contact
lens material is inferior to the soft contact lens in the wearing comfort
when the contact lens is put on the eye. Yet, it is superior in the
dimensional stability and 10  the durability and easy to handle. Thus, the
hard contact lens has its own merits and is still widely used. The most
serious drawback of the hard contact lens made of polymethyl methacrylate
is that it has poor oxygen permeability and is incapable of supplying
oxygen required for the metabolism of the corneal tissues from the
atmosphere to the cornea through the lens material. Therefore, when put on
the cornea for a long period of time, it is likely to lead to a metabolic
trouble of the corneal tissues. 15    In recent years, various studies have
been made to improve the oxygen permeability. For example, a contact lens
material wherein a siloxanylalkyl methacrylate is used (Japanese Examined
Patent Publication No. 33502/1977) and a hard contact lens material
composed of a copolymer made of a monomer mixture comprising, as essential
monomer components, tris(trimethylsiloxy)silylpropyl methacrylate and
2,2,2- trifluoroethyl methacrylate (Japanese Examined Patent Publication
No. 8769/1987) have been developed. 20  However, these materials have poor
hydrophilic properties, and it was necessary to increase the hydrophilic
properties by copolymerising a hydrophilic monomer such as 2-hydroxyethyl
methacrylate or N- vinyl-2-pyrrolidone (Japanese Unexamined Patent
Publication No. 130714/1985). However, if such a hydro- philic monomer is
used in a substantial amount, water tends to be impregnated into the lens
material, whereby a difficulty such as a decrease in the surface hardness
of the lens or a change in the prescription 25  of the contact lens such as
a change in the base curve will be brought about. For such reasons, the
amount of its use has been limited, and it has been impossible to
substantially increase the hydrophilic properties of the lens.
US-A-4,661,573 discloses lens composition articles comprising in weight-%
from 3 to 35 % poly- fluoroalkyl acrylate, from 45 to 65 %
acryloxyalkylpolysiloxane, 1 to 15 % acryloxyalkylsilanol; 2 to 20 % 30
polyacryloxyalkylpolysiloxane, 2 to 15 % polyol polyacrylate and 2 to 15 %
polymerizable ethylenically unsaturated monomeric wetting agent such as
acrylic acid. US-A-4,242,483 and US-A-4,507,452 describe compositions
comprising a silicone-containing (meth)- acrylate and a hydrophilic
monomer. However, said compositions do not contain any fluoroalkyl
compound. Under these circumstances, the present inventors have conducted
extensive research to overcome such 35  problems inherent to the
conventional technique and to obtain a contact lens material having high
oxygen permeability as well as excellent hydrophilic properties and surface
hardness and as a result, have found a 



contact lens material which is capable of solving such problems. The
present invention has been accomplished on the basis of the discovery. The
present invention provides a high oxygen permeable hard contact lens
composed of a copolymer 40  of a monomer mixture comprising, as essential
monomers (a) at least 30 parts by weight, based on 100 parts by weight of
the total monomer mixture, of at least one of a silicon-containing acrylate
and a silicon-containing methacrylate, (b) from 5 to 20 parts by weight,
based on 100 parts by weight of the total monomer mixture, of a hydrophilic
monomer consisting of from 40 to 53.7 mol% of N-vinyl-2-pyrrolidone and
from 46.3 to 60 45    mol% of methacrylic acid, (c) up to 50 parts by
weight, based on 100 parts by weight of the total monomer mixture, of at
least one of a fluoroalkyl acrylate and a fluoroalkyl methacrylate, and
further comprising (d) from 0 to 60 parts by weight of at least one of an
alkyl acrylate and an alkyl methacrylate and (e) from 0 to 20 parts by
weight of a crosslinkable monomer, based on 100 parts by weight of the
total 50    monomer mixture, the total of (a), (b), (c), (d) and (e) adding
up to 100 parts by weight. Now, the present invention will be described in
detail with reference to the preferred embodiments. In the following
description, "parts" means "parts by weight". The contact lens material of
the present invention is composed of a copolymer of a monomer mixture which
comprises, as essential monomer components, from 5 to 20 parts, based on
100 parts of the total 55 monomer mixture, of a hydrophilic monomer
consisting of from 40 to 53.7 mol% of N-vinyl-2-pyrrolidone and from 46.3
to 60 mol% of methacrylic acid and from 30 to 95 parts of at least one of a
silicon-containing acrylate and a silicon-containing methacrylate. 2    EP
0 294 515 B1 As mentioned above, the hydrophilic monomer consists of
N-vinyl-2-pyrrolidone and methacrylic acid. In the contact lens material of
the present invention, the hardness of the material, the scratch hardness
and the impact hardness have been improved by using such a hydrophilic
monomer for the contact lens material of the present invention. 5      With
respect to the proportions of the N-vinyl-2-pyrrolidone and the methacrylic
acid, it is preferred to adjust the molar ratio of
N-vinyl-2-pyrrolidone/methacrylic acid to a range of from 40/60 to
53.7/46.3. If the molar ratio is smaller than 40/60 or larger than
53.7/46.3, the water absorptivity of the material increases, the hardness
of the material decreases, and the optical properties tend to be Inferior,
such being undesirable. 10     The hydrophilic monomer is used usually
within a range of from 5 to 20 parts, preferably from 5 to 15 



parts, based on 100 parts of the total monomer mixture. If the amount of
the hydrophilic monomer exceeds 20 parts, the oxygen permeability
decreases. If the amount is less than 5 parts, no adequate improvement In
the hydrophilic properties and in the hardness tends to be obtained, such
being undesirable. The above-mentioned at least one of a silicon-containing
acrylate and a silicon-containing methacrylate 15 (hereinafter referred to
as a silicon-containing (meth)acrylate) is Incorporated for the purpose of
imparting high oxygen permeability to the contact lens material. Specific
examples of such a silicon-containing (meth)acrylate include, for example,
pentamethyldisiloxanylmethyl methacrylate, pentamethyldisiloxanyl- methyl
acrylate, pentamethyldisiloxanylpropyl methacrylate,
pentamethyldisiloxanylpropyl acrylate,
methylbis(trimethylsiloxy)silylpropyl  methacrylate,
methylbis(trimethylsiloxy)silylpropyl  acrylate,  tris- 20
(trimethylsiloxy)silylpropyl   methacrylate,
tris(trimethylsiloxy)silylpropyl   acrylate,   mono[methylbis-
(trimethylsiloxy)siloxy]bis-(trimethylsiloxy)silylpropyl methacrylate,
mono[methylbis(trimethylsiloxy)siloxy]bis- (trimethylsiloxy)silylpropyl
acrylate, tris[methylbis(trimethylsiloxy)siloxy]silylpropyl methacrylate,
tris- [methylbis(trimethylsiloxy)siloxy-silylpropyl  acrylate,
methylbis(trimethylsiloxy)silylpropylglycerol methacrylate,
methylbis(trimethylsiloxy)silylpropylglycerol acrylate,
tris(trimethylsiloxy)silylpropylglycerol 25 methacrylate,
tris(trimethylsiloxy)silylpropylglycerol acrylate,
mono[methylbis(trimethylsiloxy)siloxy]bis-
(trimethylsiloxy)silylpropylglycerol methacrylate,
mono[methylbis(trimethylsiloxy)siloxy]bis-(trimethylsiloxy)-
silylpropylglycerol acrylate,
trimethylsilylethyltetramethyldisiloxanylpropylglycerol methacrylate,
trimethyl- silylethyltetramethyldisiloxanylpropylglycerol acrylate,
trimethylsilylmethyl methacrylate, trimethylsilylmethyl acrylate,
trimethylsilylpropyl methacrylate, trimethylsilylpropyl acrylate,
trimethylsilylpropylglycerol acrylate, 30
pentamethyidisiloxanylpropylglycerol acrylate, trimethylsilylpropylglycerol
methacrylate, pentamethyidisilox- anylpropylglycerol     methacrylate,
methylbis(trimethylsiloxy)silylethyltetramethyl-disiloxanylmethyl
methacrylate,
methylbis(trimethylsiloxy)silylethyltetramethyl-disiloxanylmethyl
acrylate,  tetramethyl- triisopropylcyclotetrasiloxanylpropyl methacrylate,
tetramethyltriisopropylcyclotetrasiloxanylpropyl acrylate,
tetramethyltriisopropylcyclotetrasiloxybis(trimethylsiloxy)silylpropyl
methacrylate            and 35
tetramethylisopropylcyclotetrasiloxybis(trimethylsiloxy)-silylpropyl
acrylate. It is preferred to select one or more (meth)acrylates among these
for use. Among these silicon-containing (meth)acrylates, a monomer
represented by the formula: 40 [err]                 (I) OH
A 45 wherein A is [ERR] or CH 50
[ERR] [ERR] 55  and n is 0 or 1, is preferred, since It can readily be
prepared. 



The silicon-containing (meth)acrylate is used usually in an amount within a
range of from 30 to 95 parts, preferably from 50 to 85 parts, based on 100
parts of the total monomer mixture to be copolymerized. If the amount of
the silicon-containing (meth)acrylate exceeds 95 parts, the resulting
contact lens material tends 3    EP 0 294 515 B1 to be too soft, and If the
amount is less than 30 parts, the resulting contact lens material tends to
have low oxygen permeability, such being undesirable. In the present
invention, in addition to the above-mentioned essential monomers, a
fluoroalkyl (meth)- acrylate or an alkyl (meth)acrylate is copolymerized. 5
The fluoroalkyl (meth)acrylate is preferably used for the purpose of
improving the strength of the material while maintaining the oxygen
permeability and thus improving the durability of the contact lens.
Specific examples of such a fluoroalkyl (meth)acrylate include, for
example, 2,2,2-trifluoroethyl methacrylate, 2,2,2-trifluoroethyl acrylate,
2,2,3,3,-tetrafluoropropyl methacrylate, 2,2,3,3-tetrafluoropropyl
acrylate, 2,2,3,3,3-pentafluoropropyl methacrylate,
2,2,3,3,3-pentafluoropropyl acrylate, hexafluoroisopropyl 10  methacrylate,
2,2,2-trifluoro-1-trifluoromethylethyl acrylate,
2,2,3,3-tetrafluoro-tert-amyl methacrylate, 2,2,3,3- tetrafluoro-tert-amyl
acrylate, 2,2,3,4,4,4-hexafluorobutyl methacrylate,
2,2,3,4,4,4-hexafluorobutyl acrylate, 2,2,3,4,4,4-hexafluoro-tert-hexyl
methacrylate, 2,2,3,4,4,4-hexafluoro-tert-hexyl acrylate,
2,2,3,3,4,4,5,5-oc- tafluoropentyl  methacrylate,
2,2,3,3,4,4,5,5-octafluoropentyl  acrylate,
2,3,4,5,5,5-hexafluoro-2,4-bis- (trifluoromethyl)pentyl   methacrylate,
2,3,4,5,5,5-hexafluoro-2,4-bis(trifluoromethyl)pentyl   acrylate, 15
2,2,3,3,4,4,5,5,6,6,7,7-dodecafluoroheptyl methacrylate,
2,2,3,3,4,4,5,5,6,6,7,7-dodecafluoroheptyl acrylate, 2-
hydroxy-4,4,5,5,6,7,7,7-octafluoro-6-trifluoromethylheptyl methacrylate,
2-hydroxy-4,4,5,5,6,7,7-octafluoro-6- trifluoromethylheptyl    acrylate,
2-hydroxy-4,4,5,5,6,6,7,7,8,9,9,9-dodecafluoro-8-trifluoromethyinonyl
methacrylate,
2-hydroxy-4,4,5,5,6,6,7,7,8,9,9,9-dodecafluoro-8-trifluoromethylnonyl
acrylate, 2-hydroxy- 4,4,5,5,6,6,7,7,8,8,9,9,10,11,11,11
-hexadecafluoro-10-trifluoromethylundecyl methacrylate and 2-hydroxy- 20
4,4,5,5,6,6,7,7,8,8,9,9,10,11,11,1
1-hexadecafluoro-10-trifluoromethylundecyl acrylate. It is preferred to
select one or more (meth)acrylates among these for use. Among these
fluoroalkyl (meth)acrylates, 2,2,2-trifluoroethyl methacrylate or
hexafluoroisopropyl methacrylate Is particularly preferred since it can
readily be prepared and the hardness of the resulting copolymer will be
high. 25     The fluoroalkyl (meth)acrylate is used usually in an amount
within a range of not exceeding 50 parts, based on 100 parts of the total
monomer mixture to be copoymerized. If the amount of the fluoroalkyl
(meth)acrylate exceeds 50 parts, the oxygen permeability tends to
deteriorate. The alkyl (meth)acrylate is preferably used for the purpose of
increasing the strength of the copolymer 



and improving the durability of the contact lens. Specific examples of such
an alkyl (meth)acrylate include, 30  for example, methyl methacrylate,
methyl acrylate, ethyl methacrylate, ethyl acrylate, isopropyl
methacrylate, isopropyl acrylate, tert-butyl methacrylate, tert-butyl
acrylate, isobutyl methacrylate, isobutyl acrylate, tert-amyl methacrylate,
tert-amyl acrylate, 2-ethylhexyl methacrylate, 2-ethylhexyl acrylate,
lauryl methacrylate, lauryl acrylate, cyclohexyl methacrylate and
cyclohexyl acrylate. It is preferred to select one or more (meth)acrylates
among these for use. 35     The alkyl (meth)acrylate is used usually in an
amount within a range of from about 0 to about 60 parts, preferably from 0
to 30 parts, based on 100 parts of the total monomer mixture to be
copolymerized. Further, a cross-linkable monomer is effective for the
purpose of stabilizing the prescribed shape of the contact lens and
improving the chemical resistance. Specific examples of such a
cross-linkable monomer include, for example, ethylene glycol
dimethacrylate, ethylene glycol diacrylate, diethylene glycol 40
dimethacrylate, diethylene  glycol diacrylate, allyl methacrylate, allyl
acrylate, trimethylolpropane trimethacrylate and trimethylolpropane
triacrylate. It is preferred to select one or more cross-linkable monomers
among these for use. The cross-linkable monomer is used usually in an
amount within a range of from about 0 to about 20 parts, preferably from
about 1 to about 10 parts, based on 100 parts of the total monomer mixture
to be 45  copolymerized. Now, the contact lens material of the present
invention will be described in further detail with reference to Reference
Examples, Working Examples and Comparative Examples. However, it should be
understood that the present invention is by no means restricted by such
specific Examples. so  REFERENCE EXAMPLES 1 to 8 N-vinyl-2-pyrrolidone and
methacrylic acid were copolymerized in the proportions as identified in
Table 1 to obtain a copolymer. The rubber hardness and the water
absorptivity of the copolymer thus obtained were measured. The results are
shown in Table 1. 55     The rubber hardness and the water absorptivity
were measured in accordance with the following methods. 4    EP 0 294 515
B1 Rubber hardness: A cylindrical sample having a diameter of 12.7 mm and a
thickness of 12 mm with both end surfaces finished flat and smooth, was
immersed in a 0.9% sodium chloride aqueous solution at room temperature 5
for about 2 weeks. Then, the rubber hardness was measured in accordance
with the spring hardness test (A-type) of JIS (Japanese Industrial
Standard) K 6301 (Method for the Physical Test of Vulcanized Rubber). 



Water absorptivity: 10     A cylindrical sample having a diameter of 12.7
mm and a thickness of 5 mm with both end surfaces finished flat and smooth,
was immersed in a 0.9% sodium chloride aqueous solution at room temperature
(about [err]) for about 2 weeks, whereupon the weight ([err]) was measured.
Then, the sample was dried in an air-circulating dryer at [err] for about 1
week, whereupon the weight [err] was measured. The water absorptivity was
calculated in accordance with the following equation. 15 Water
absorptivity   = [err] [err] 20 25 30 35 40 45 50 55 5    EP 0 294 515 B1 0
10 0 40    EP 0294 515 B1 EXAMPLE 1 71 Parts of
tris(trimethylsiloxy)silylpropyl methacrylate, 29 parts of
hexafluoroisopropyl methacrylate, 6 parts of ethylene glycol
dimethacrylate, 4.8 parts of methacrylic acid, 6.2 parts of
N-vinyl-2-pyrrolidone and 5  0.20 part of azobisdimethylvaleronitrile
(hereinafter referred to simply as V-65) as a polymerization initiator,
were thoroughly mixed and introduced into a glass test tube, and the test
tube was sealed. The sealed test tube was immersed in a constant
temperature water tank, and polymerization was conducted at [err] for 40 



hours. Then, heat polymerization was stepwise conducted in an
air-circulating dryer at [err] for 6 hours, at [err] for 1 hour, at [err]
for 1 hour, at [err] for 1` hour, at 90 C. for 1 hour, at [err] for 1 hour
and at 10 [err] for 1 hour. The colorless transparent copolymer thus
obtained was cut and subjected to machining by grinding and polishing to
obtain a contact lens and a sample for the measurement of the physical
properties. The physical properties were measured in accordance with the
following methods. (1) The Rockwell hardness was measured with respect to a
cylindrical sample having a diameter of 12.7 15    mm and a thickness of 5
mm with both end surfaces finished flat and smooth by Rockwell Superficial
Hardness Meter manufactured by Akashi Seisakusho K.K. under a load of 15
kg. (2) The water absorptivity was measured in the same manner as in
Reference Examples 1 to 8. (3) The oxygen permeability coefficient was
measured with respect to a test sample having a diameter of 12.7 mm and a
thickness of 0.2 mm In a 0.9% sodium chloride aqueous solution at [err] by
Seikaken- 20   type film oxygen permeability tester manufactured by Rika
Selki Kogyo K.K. (4) The contact angle was measured with respect to a
cylindrial sample having diameter of 12.7 mm and a thickness of 4 mm with
both end surfaces finished flat and smooth with distilled water by
Goniometer- type contact angle tester manufactured by Elma Kogaku K.K. (5)
The scratch hardness was determined by measuring the width of a scratching
mark made by a 25    needle under a load of 50 g on a cylindrical sample
having a diameter of 12.7 mm and a thickness of 5 mm with the both end
surfaces finished flat and smooth, by U-F Scratch Hardness Meter
manufactured by Kamishima Seisakusho K.K. The results are shown in Table 2.
30  EXAMPLES 2 to 8 and COMPARATIVE EXAMPLES 1 to 11 Contact lenses and
samples for measuring the physical properties were prepared in the same
manner as in Example 1 except that the monomer and the polymerization
initiator (0.20 part of V-65) were adjusted as shown in Table 2. Various
physical properties were measured in the same manner as in Example 1. The
35  results are shown in Table 2. 40 45 60 66 7    EP 0 294 515 B1 [err] 



[err]    EP 0 294 515 B1 [err] 15    EP 0 294 515 B1 Notes: AA: Hydrophilic
monomer (parts) 5         BB: Silicon-containing methacrylate-(parts) CC:
Fluoroalkyl (meth)acrylate (parts) DD: Alkyl (meth)acrylate (parts) 10
EE: Cross-linkable monomer (parts) FF: Oxygen permeability coefficient
[err] N-VP: N-vinyl-2-pyrrolidone [err] MAA: Methacrylic acid 15 SK-5001:
Tris(trimethylsiloxy)silylpropyl methacrylate S154T:
Tris(trimethylsiloxy)silylpropylglycerol methacrylate 20    3FE:
2,2,2-trifluoroethyl methacrylate 6FP: Hexafluoroisopropyl methacrylate
MMA: Methyl methacrylate 25    EDMA: Ethylene glycol dimethacrylate * The
product of Comparative Example 11 had white turbidity. 30 It is evident
from the results of Table 2 that when the hydrophilic monomer is used, the
hardness can be improved while the oxygen permeability is substantially
equal and the contact angle can be reduced without increasing the water
absorptivity, whereby the surface hydrophilic properties can be increased,
as compared with the case where the respective components are used alone,
35      The contact lens material of the present invention exhibits
excellent hydrophilic properties and high 



oxygen permeability while maintaining the desirable hardness of the contact
lens, and it is suitable for use as contact lenses. Claims 40 1. A high
oxygen permeable hard contact lens composed of a copolymer of a monomer
mixture comprising, as essential monomers (a) at least 30 parts by weight,
based on 100 parts by weight of the total monomer mixture, of at least one
of a silicon-containing acrylate and a silicon-containing methacrylate, 45
(b) from 5 to 20 parts by weight, based on 100 parts by weight of the total
monomer mixture, of a hydrophilic monomer consisting of from 40 to 53.7
mol% of N-vinyl-2-pyrrolidone and from 46.3 to 60 mol% of methacrylic acid,
(c) up to 50 parts by weight, based on 100 parts by weight of the total
monomer mixture, of at least one of a fluoroalkyl acrylate and a
fluoroalkyl methacrylate, and further comprising 50        (d) from 0 to 60
parts by weight of at least one of an alkyl acrylate and an alkyl
methacrylate and (e) from 0 to 20 parts by weight of a crosslinkable
monomer, based on 100 parts by weight of the total monomer mixture, the
total of (a), (b), (c), (d) and (e) adding up to 100 parts by weight. 2.
The high oxygen permeable hard contact lens according to claim 1, wherein
said silicon-containing 55      acrylate or methacrylate is a monomer
represented by the formula: 10    EP 0 294 515 B1 *   C   L   M   S   *
Notes: AA:  Hydrophilic  monomer  (parts) BB: Silicon-containing
methacrylate (parts) CC: Fluoroalkyl (meth)acrylate (parts) DD: Alkyl
(meth)acrylate (parts) 10        EE: Cross-linkable monomer (parts) FF:
Oxygen permeability coefficient x [err] N-VP: N-vinyl-2-pyrrolidone
[err] MAA: Methacrylic acid 15 SK-5001: Tris(trimethylsiloxy)silylpropyl
methacrylate S154T: Tris(trimethylsiloxy)silylpropylglycerol 



methacrylate 20    3FE: 2,2,2-trifluoroethyl methacrylate 6FP:
Hexafluoroisopropyl methacrylate MMA: Methyl methacrylate 26    EDMA:
Ethylene glycol dimethacrylate * The product of Comparative Example 11 had
white turbidity. 30 It is evident from the results of Table 2 that when the
hydrophilic monomer is used, the hardness can be improved while the oxygen
permeability is substantially equal and the contact angle can be reduced
without increasing the water absorptivity, whereby the surface hydrophilic
properties can be increased, as compared with the case where the respective
components are used alone, 35     The contact lens material of the present
invention exhibits excellent hydrophilic properties and high oxygen
permeability while maintaining the desirable hardness of the contact lens,
and it is suitable for use as contact lenses. Claims 40 1. A high oxygen
permeable hard contact lens composed of a copolymer of a monomer mixture
comprising, as essential monomers (a) at least 30 parts by weight, based on
100 parts by weight of the total monomer mixture, of at least one of a
silicon-containing acrylate and a silicon-containing methacrylate, 45
(b) from 5 to 20 parts by weight, based on 100 parts by weight of the total
monomer mixture, of a hydrophilic monomer consisting of from 40 to 53.7
mol% of N-vinyl-2-pyrrolidone and from 46.3 to 60 mol% of methacrylic acid,
(c) up to 50 parts by weight, based on 100 parts by weight of the total
monomer mixture, of at least one of a fluoroalkyl acrylate and a
fluoroalkyl methacrylate, and further comprising so        (d) from 0 to 60
parts by weight of at least one of an alkyl acrylate and an alkyl
methacrylate and (e) from 0 to 20 parts by weight of a crosslinkable
monomer, based on 100 parts by weight of the total monomer mixture, the
total of (a), (b), (c), (d) and (e) adding up to 100 parts by weight. 2.
The high oxygen permeable hard contact lens according to claim 1, wherein
said silicon-containing 55      acrylate or methacrylate is a monomer
represented by the formula: 10    *   C  L  M  S    * 



CH                                   A [err] 5
OH                      A wherein A is -CHa or 10 [err] [err] [err] and n
is 0 or 1. 20 30 The high oxygen permeable hard contact lens according to
Claim 1 or 2, wherein the at least one of a fluoroalkyl acrylate and a
fluoroalkyl methacrylate is 2,2,2-trifluoroethyl methacrylate or hex-
afluoroisopropyl methacrylate. 4. The high oxygen permeable hard contact
lens according to Claim 1, wherein the molar ratio of N-vinyl- 25
2-pyrrolidone to methacrylic acid is in the range of from 43.6:56.4 to
53.7:46.3. PatentansprUche 1. Stark sauerstoffdurchlissige harte
Kontaktlinse, zusammengesetzt aus einem Copolymer einer Mono- 30
mermischung, umfassend als wesentliche Monomere (a) mindestens 30
Gewichtsteile, bezogen auf 100 Gewichtsteile der gesamten Monomermischung,
von mindestens elnem elnes siliciumhaltigen Acrylats und eines
siliciumhaltigen Methacrylats, (b) von 5 bis 20 Gewichtsteile, bezogen auf
100 Gewichtsteile der gesamten Monomermischung, -*  -a---eines hydrophilen
Monomers, bestehend aus 40 bis 53,7: Mol-% von N-Vinyl-2-pyrrolidon und von
- 35      46.3 bis 60 Mol-% von Methacrylsaure, (c) bis zu 50
Gewichtsteile, bezogen auf 100 Gewichtsteile der gesamten Monomermischung,
von mindestens einem eines Fluoralkylacrylats und eines
Fluoralkylmethacrylats und weiter umfassend (d) von 0 bis 60 Gewichtsteile
von mindestens einem eines Alkylacrylats und eines Alkylmethacry- lats und
40       (e) von 0 bis 20 Gewichtsteile sines vernetzbaren Monomers,
bezogen auf 100 Gewichtsteile der gesamten Monomermischung, wobei die
Gesamtheit von (a), (b), (c), (d) und (e) sich zu 100 Gewichtsteilen
summiert. 2. Stark sauerstoffdurchlissige harte Kontaktlinse nach Anspruch
1, worin das siliciumhaltige Acrylat oder 45     Methacrylat ein Monomer
der Formel ist: 50 [err] 55   



EP 0 294 515 B1                 *   C   L  M   S    * [err] 5 und n 0 oder
1 ist. 10 3 Stark sauerstoffdurchlissige harte Kontaktlinse nach Anspruch 1
oder 2, worin das mindestens eine aus einem Fluoralkylacrylat und einem
Fluoralkylmethacrylat 2,2,2-Trifluorethylmethacrylat oder Hexafluori-
sopropylmethacrylat ist. 16 4. Stark sauerstoffdurchilssige harte
Kontaktllnse nach Anspruch 1, worin das molare Verhfltnis von N-
Vinyl-2-pyrrolidon zu Methacryisaure im Bereich von 43,6:56,4 bis 53,7:46,3
liegt. Revendlcatlons --o  1. Lentille de contact dure, A haute
perm~abilit4 6  I'oxygbne, constituee d'un copolymbre d'un m~lange de
monombres comprenant comme monombres essentiels: (a) au moins 30 parties en
poids, pour 100 parties en poids du mdlange total de monombres, d'au moins
un monombre choisi parmi un acrylate contenant du silicium et un
m~thacrylate contenant du silicium, 26       (b) de 5 & 20 parties en
poids, pour 100 parties en poids du m~lange total de monombres, d'un
monomere hydrophile constitu6 de 40 a 53,7 % en moles de
N-vinyl-2-pyrrolidone et de 46,3 a 60 % en moles d'acide m~thacrylique, (c)
jusqu'A 50 parties en poids, pour 100 parties en poids du mdlange total de
monombres, d'au moins un monombre choisi parmi un acrylate de fluoroalkyle
et un m6thacrylate de fluoroalkyle, et 30       comprenant en outre (d) de
0 & 60 parties en poids d'au moins un monombre choisi parmi un acrylate
d'alkyle et un mdthacrylate d'alkyle, et (e) de 0 a 20 parties en poids
d'un monombre reticulable, pour 100 parties en poids du mdlange total de
monombres, la somme des constituants (a), (b), (c), (d) et (e) etant de 100
parties en poids. -35 2. Lentille de contact dure & haute perm~ablit6 &
l'oxygbne selon la revendication 1, dans laquelle I'acrylate ou le
m~thacrylate, contenant du silicium, est un monomere represente par la
formule 40 [err] 45 dans laquelle A est [err] ou [err] 55 



[err] et n vaut 0 ou 1. 12    EP 0 294 515 B1 3. Lentille de contact dure a
haute pormeabilit6 a l'oxygbne selon la revendication 1 ou 2, dans laquelle
le ou les monomeres choisi(s) parmi un acrylate de fluoroalkyle et un
m~thacrylate de fluoroalkyle est le m~thacrylate de 2,2,2-trifluorodthyle
ou le m~thacrylate d'hexafluoroisopropyle. 5  4. Lentille de contact dure a
haute perm6abilite a l'oxygene selon ia revendication 1, dans laquelle le
rapport molaire de la N-vinyl-2-pyrrolidone a l'acide m~thacrylique est
situ6 dans la plage de 43,6:56,4 a 53,7:46,3. 10 15 20 25 30 35 40 46 50 55
13    


