
EP 0 330 616 B1 Description This invention relates to ophthalmic devices,
such as contact lenses and Intraocular Implants, and particu- larly contact
lenses of a block copolymer containing polysiloxane and polyoxyakylene
oxide units possessing 5   an advantageous blend of desirable properties
including a) high oxygen permeability, b) good wettability, c)
flexibilityand d)optical clarity, intheocuar environmentof useasdamed  in
Claim 1, to a polymer asclaimed in Claim 39 and to the use of this polymer
for the manufacture of an ophthalmic device as claimed In Claim 50. The use
of siloxane containing materials of various types in the fabrication of
ophthalmic devices is well known. 10     Thus, in U.S. 3,996,187 ;
3,996,189 ; 3,341,490 and 3,228,741 there are described contact lenses
fabri cated from poly (organosiloxanes) containing filers. While such
lenses are generally soft and of high oxygen permeability, the use of
fillers such as silica, Is Indicated in order to Increase the otherwise
generally poor tear strength and tensile strength. Also, such silicone
rubber lenses are characteristicaily both hydrophobic and lipophilic. 15
U.S. 3,808,178 discloses hard contact lenses fabricated from copolymers of
a polysiloxanylalkyl acrylate or methacrylate ester and an alkyl acrylate
or methacrylate ester. The monomers and polymers of the patent are
hydrophobic and are incompatible with hydrophilic materials such as
hydroxyethyl methacrylate. While the disclosed lenses have increased oxygen
permeability, they are rigid. U.S. 4,136,250 discloses hydrogels of a
copolymer of about 20 to about 90% of a hydrophilic (or mixture 20 of
hydrophilic and hydrophobic) monomer and about 10 to about 80% of a
polyolefinic siloxane macromerwhich can be used to fabricate a contact
lens. Typically, such hydrogels are recited to possess a degree of swelling
of about 10 to about 12%. It has been found, however, that the presence of
substantial amounts of water in such hydrogels limits the oxygen
permeability of such materials. U.S.4,153,641 relates, In
relevantpart,tocontact lnsestabricated from a polymerofa polyorganosiloxane
25   terminated with vinylic groups, or copolymers thereof with other
monomers. The exemplified products therein are hydrophobic in nature. U.S.
4,486,577 relates to copolymers of about 8 to 70% of a polysiloxane
macromer containing at least two vinyl groups and 30-92% on a monomer which
is at least predominantly water insoluble to make polymers useful, for
example, as contact lenses. 30      Generaily, such prior art contact lens
compositions are either insufficiently hydrophilic in terms of surface
wettability to be acceptable to the contact lens profession, even though
they may possess high oxygen per- meability, or such contact lenses are of
acceptable wettablity but the hydrophility Is coupled with water swel-
lability, which tends to limit optimum oxygen permeability. It Is an object
of the present invention to overcome these and other disadvantages of the
art by providing 35  ophthalmic devices, such as contact lenses and corneal
Implants, possessing a high degree of surface wet- tability and possessing
a high degree of oxygen permeability In the aqueous environment of use by
employing a crosslinked block polymer containing polysiloxane and
polyalkylene oxide units. A further object of the Invention Is to provide a
method of correcting visual defects in the form of refractive errors by
fitting to the patients eye In need of the same a corrective contact lens
of such polymer. These and 40  other objects of the Invention are apparent
from the following detailed description of the Invention. One embodiment of
the present, Invention relates to an optically clear, hydrolytically
stable, biologically inert, wettable, flexible, oxygen permeable
ophthalmically acceptable polymer and a device, such as a contact lens,
having at least 10% water content when swollen in its environment of use,
which is fabricated from a crosslinked polymer of a reactive monomer having
a segment S" of the formula la, 45 [err]          (Ia). 50 



wherein a Is 1 to 10; each D is independently oxygen or [err] each W Is a
single bond, oxygen or[err] each S' is independently a segment of formula
11, 55 2    EP 0 330 616 B1 [err]              (II) 5 each h and I Is an
integer from I to 6, v is an Integer from 2-300, preferably 2 to 75, more
preferably 2 to 50, even more preferably 10 to 50, most preferably 15 to
50; [err] are independently alkyl of up to 18 carbon atoms, or aryl of up
to 12 carbon atoms, preferably lower alkyl or phenyl, most preferably
methyl each L is independently -BRB'-, -BR-, -RB'- or -R-; each of B and B'
is selected from 15                                     [err] with the
carbonyl group being bound to A, S', D or P; each R is independently a
divalent linking group selected from 20     a) a divalent aliphatic group,
preferably alkyl, alkenyl or alkynyl, of up to 25 carbon atoms which may be
interrupted by oxy, carbonyloxy, amino, aninocarbonyl, oxycarbonyl, ureido,
oxycarbonylamino, or car- bonylamino; b) a dlvalent 5-7 membered
cycloaliphatic group having 5 to 25 carbon atoms and a divalent 5-7
membered cycloaliphatic [err] allphatic group; 25     c) a divalent arylene
group having 6-25, preferably 7-15 carbon atoms ; and d) a divalent aralkyl
or alkaryl group having 7 to 25, preferably 8-16 carbon atoms; e) a
divalent alkylene-aryl-alkylene having 8 to 30 carbon atoms, preferably 8
to 18 carbon atoms, wherein groups b), d) and e) can be optionally
interrupted in the non-cyclic portions thereof by the same groups as in
group a) and wherein the aryl rings in groups c), d) and e) may be further
substituted with one 30     or more substituents selected from halogen,
preferablyfluorine or chlorine, [err] alkyl, preferably methyl, and [err]
perhalo alkyl, especially [err] perfluoro alkyl; and each A is
independently a polymeric block of poly[err]oxyalkylene of the foemula IIl,
40 of which preferably at least 30%, more preferably at least 50%, still
more preferably at least 75%, most pref- erably 100% of the A blocks within
any one polymer are a) homopolymers of oxyalkylene having no more than 15
oxyalkylene units, preferably no more than 10 units, more preferably no
more than 7 units, most preferably no more than 4 units or 45      b) block
copolymers of oxyalkylenes having homopolymeric subblocks of no more than
15 oxyalkylene units, preferably no more than 10 units, more preferably no
more than 7 units, most preferably no more than 4 units per subblock; each
A group having a total of from 1-1000 oxyalkylene units, in which formula b
is independently zero to 4, preferably zero or one, the terminal oxygen
within each unit of formula IIII being replaceable by [err], 50      each
[err] Is independently selected from the group consisting of hydrogen,
halogen (prefer- ably fluorine or chlorine, more preferably fluorine), an
aliphatic, aromatic or heterocyclic radical selected from : unsubstituted
[err] alkyl ; substituted [err] alkyl ; unsubstituted [err] alkenyl ; and
substituted 



[err] alkenyl; wherein the alkyl and alkenyl substituents are Independently
selected from [err]. alkoxycarbonyl, [err] alkenyloxycarbonyl, fluoro, aryl
of up to 10 carbon atoms, [err] preferably [err], 55      alkoxy, [err],
alkanoyloxy, aryloxy of up to 10 carbon atoms, [err] alkenoyloxy, aroyl of
up to 10 carbon atoms, aroyloxy of up to 11 carbon atoms, [err] cycloalkyl,
[err] cycloalkoxy, [err] cycloalkyl-car- bonyloxy, [err]
cycoalkoxy-carbonyl, oxacycloalkyl of up to 7 carbon atoms, oxacycloalkoxy
of up to 7 carbon atoms, oxacycloalkoxy (up to 7 carbon atoms)-carbonyl,
oxacycloalkyl (up to 7 carbon 3    EP 0 330 616 B1 atoms)-carbonyloxy, and
aryl (of up to 10 carbon atoms)oxycarbonyl, each of said alkyl and alkenyl
sub- stituents being, in turn, optionallysubstituted by[err]alkyl, fluoro
or a  [err]alkoxy provided said latmen- tioned alkoxy is not bound to a
carbon atom already singly bound to anotheroxygen atom; [err] and [err]
being further independently selected from aryl of up to 10 carbon atoms,
[err] cycloalkyl, and oxacyc- 5      loalkyl of up to 7 carbon atoms, each
of which may be unsubstituted or further substituted with a substituent.
selected from the group of substituents for said alkyl set forth above;
each [err] are selected from the same group set forth above for [err] ; and
[err] and [err] are further inde- pendently
selectedfrom[err]alkoxycarbonyl,[err]alkanoyloxy, [er]ralkenyloxycarbonyl,
and [err] alkenoyloxy, each of which Is unsubstituted orsubstituted by
fluoro, aryl of up to 10 carbon atoms, or[err] 10     alkoxy, and [err] and
[err] are still further independently selected from aryloxy of up to 10
carbon atoms, cyc- loalkoxy of up to 8 carbon atoms, cydoalkyl (of up to 8
carbon atoms)-carbonyloxy, cycloalkoxy (of up to 8 carbon atoms)-carbonyl,
aroyloxy of up to 11 carbon atoms, oxacycloalkoxy of up to 7 carbon atoms,
oxacycloalkenyloxy of up to 7 carbon atoms, oxacycloalkoxy (of up to 7
carbon atoms)-carbonyl, oxacyc- loalkyl (of up to 7 carbon
atoms)-carbonyloxy, and aryloxy (of up to 10 carbon atoms)-carbonyl, each
of - 15     which may be further substituted byfluoro, [err]alkyl
or[err]alkoxy, provided thatany substituent having an oxygen atom as its
link to the rest of the molecule may not be a substituent on the same
carbon atom which Is singly bonded to another oxygen atom; in addition, 2
adJacent groups, selected from [err], together with the atoms to which they
are attached may form a 5-8 membered cycloalkyl, 5-8 membered oxacycloalkyl
or bicycloalkyl ring ; and each [err] is independently selected from
hydrogen, [err] alkyl and 20      phenyl, and is preferably hydrogen. The
monomer preferably has segments of formula lb, (Ib) 25 orofformula Ic,
[err] 30 even more preferably said monomer Is of formula 1, 35
[err] and more preferably said monomer being divinylic wherein D, A, L,S',
S" are as defined hereinbefore; and especially the terminal L group within
S" Is -BR- when e is one; and wherein a is 1 to 10; e is zero or one; 4o
a times c is 1 to 10; La is selected from -BRB'- and -BR-; L is hydrogen,
P'-R-, P'-RB,-, P'-BR- or P'- BRB'- ; and L" is hydrogen, or -P', or, in
case that a is zero, also -D-S'-La-P; and P' is hydrogen, amino, hydroxy,
NCO, NCS, vinyl or a moiety containing a crosslinkable group which may be
crosslinked when coreacted with a suitable crosslinking agent or when
irradiated by actinic radiation. Each A group can have from 1 to 1000
oxyalkylene units, preferably 1-200, more preferably 1-150 units, 45  still
more preferably 1-100 units, yet more preferably 1-75 units, most
preferably 1-50 units. 



Two most preferable embodiments are when at least 30% of the A groups in
the polymer consist of 32% and 35% polyethylene glycol and 68% and 65%,
respectively of polypropylene glycol, the polyethylene glycol blocks being
of no more than three repeating units each and the polypropylene glycol
blocks being of no more than seven repeating units each. 50     ln the
foregoing, all alkyl groups whether mentioned alone or as part of anothr
group are preferably [err] alkyl, such as methyl, ethyl, propyl and butyl,
especially t-butyl, with the exception that adjacentgroups on aryl rings
cannot each be t-butyl. These alkyl groups may be straight chain or
branched chain. When the alkyl Is a substituent on a phenyl ring, it is
preferably attached at the para position. Preferably alkenyl groups,
whether alone or as part of another group, are [err] alkenyl, such as
ethenyl, propenyl and butenyl. Preferred aryl 55    groups (whetheralone
oras partof anothergroup) are phenyl and naphthyl, more preferablyphenyl.
Preferably the aryl groups are still further substituted by [err] alkyl,
more preferably t-butyl most preferably In the para position Halogen may be
chloro, bromo, lodo or fluoro. Preferably each b is independently 0-3, more
preferably 0-2, most preferably 0 or 1. While the group iden- 4    EP 0 330
616 81 tified by formula I may be highly halogenated, it is preferably at
least 25% halogen free, more preferably 30%, still more preferably 40%, and
most preferably substantially halogen free. Wherever cyclo groups are
indicated, whether carbocyclic or heterocyclic they preferably have 5-6
ring members and the heterocyclics preferably have only carbon atoms and an
oxygen atom as ring members. Bicycloalkyl Is understood to cover those
groups when two adjacent R groups in a segment of formula lIl together form
a ring and one of them already Is a cycloalkyl group. In other words a
fused ring system made up of two geminal R groups and the carbon atom to
which they are attached results. For example if [err] Is cyc- lopropyl and
[err] is methyl then [err] together with the carbon to which It Is attached
could be (2. 1,0 ) cyC- lopent-2,2-diyl. 10     In formula I, when b is
greaterthan one, each ofthe multiple [err] groups may be the same of
different; however preferably all of the [err] groups are the same and all
of the [err] groups are the same. In one aspect of the invention, each of
[err] In a single oxyalkylene unit are the same. Preferably in a por- tion
of the oxyalkylene units [err] are all hydrogen. Preferably the substituent
[err] is alkyl of up to 16 carbon atoms; alkyl of up to 16 carbon atoms
substituted by alkoxy of up to 8 carbon atoms, or fluoro; phenyl which 15
Is unsubstituted or substituted by fluoro, alkoxy of up to 6 carbon atoms
or alkyl of up to 6 carbon atoms ; benzyl wherein the phenyl ring thereof
is unsubstituted or substituted by fluoro, alkoxy of up to 6 carbon atoms
or alkyl of up to 6 carbon atoms ; cyclohexyl ; or oxacycloalkyl of 4 or 5
ring carbon atoms. A highly advantageous subembodiment relates to wettable,
ophthalmic devices, preferably contact lenses, fabricated from a polymer of
formula I or having segments of formula la, wherein A is of the formula IV,
20 [err] IV 30  wherein b and f are each Independently 0-4, preferably 0 or
1, but not the same, (x + z) times q within any one A is 1-1000, preferably
1-200, more preferably 1-150, still more preferably 1-100, yet more
preferably 1-75, and most preferably 1-50; each of x and z being 1-15,
preferably 1-10, more preferably 1-7, most preferably 1-4; and [err] being
selected from the same group as is [err]. There are two very highly
advantageous embo- diments having formula IV which are represented by
eitherformula V 35 [err] 



wherein n Is b + 1; p is f 1 ; n and p each independently being preferably
1-3, more preferably 1 or 2, most preferably 1; and x, z and q are as
defined above; [err] Is an aliphatic, aromatic, or heterocyclic radical,
pref- 46  erablyalkyl of up to 6 carbon atoms, alkyl of up to 6 carbon
atoms substituted by alkoxy of up to 6 carbon atoms or fluoro ; phenyl
which Is unsubstituted or substituted by fluoro, alkoxy of up to 6 carbon
atoms or alkyl of up to 6 carbon atoms; benzyl wherein the phenyl ring
thereof Is unsubstituted or substituted by fluoro, alkoxy of up to 6 carbon
atoms oralkyl of up to 6 carbon atoms ; cyclohexyl or oxacycloalkyl of 4 or
5 ring carbon atoms; orwhich are represented by formula VI 50 wherein n, p,
x, z and q are as defined above for formula V and [err] is preferably
selected from the same group 5    EP O     330 616 B1 as [err] in formula
V. In the foregoing it Is to be understood that the units of x and z may be
positioned randomly, In block seg- ments, or alternately. Free hydroxy
groups on the outer surfaces of the formed polymer are aceptable as they
increase wettability 5   without drawing water into the polymer matrix.
However, It is preferable to have as few free hydroxy groups in the
finished polymeras practical if a contact lens having high oxygen
permeablity Is to be prepared. A suitable means of tying up the free
hydroxy groups present would be to interact them with a color group.
Typical color groups useful in these embodiments include, but are not
limited to, the hydroxy-reactive dyes known In the art underthetradename
Remazol, manufactured byAmerican Hoechst. Examples of the Remazol dyes
which are 10  especially useful are: Dye
Color Index Code Remazol Brill Blue RW                  Reactive Blue 19 15
Remazol Yellow GR                       Reactive Yellow 15 Remazol Black B
Reactive Black 5 Remazol Golden Orange 3GA               Reactive Orange 78
20      Remazol Turquoise P                     Reactive Blue 21 all of
which have at least one group of the formula 26 [err] which reacts with the
polymer or monomer hydroxy group to yield a 30
[err] or 36 [err] group, preferably the former. In such a manner, both
excess free hydroxy groups are disposed of and colored 40  contact lenses
can be realized simultaneously. The colorgroup orformer can be reacted with
monomer before the monomer Is Incorporated Into the structure of formula I
orafterwards. Another means of disposing of these excessive hydroxy groups
is to utilize their presence to form various degrees and types of
crosslinking. When polymers resulting from monomers having segments of
formula la or of formula I polymerized or copolymerized In the absence of
hydrophilic monomer, as defined below, have a water content greater than at
45  least 10% they can be utilized as is. However, such non-hydrophilic
modifying monomer containing polymers having a fully swollen water content
of less than 10% are not suitable and must be modified by a hydrophilic 



modifier. Such compounds of formula I or compounds having segments of
formula la are modified by reacting them with or polymerizing them  with a
coreactive or copolymerizable hydrophilic  modifier. The hydrophlic
modifier 50  may be Introduced by being coreactive with a functional group
present In one or more of[err] and/or with a functional group within L'
and/or L". When the hydrophilic modifier is monofunctionally reactive
(other than a vinylic unsaturation), it merely modifies the polymer
properties and terminates a chain or side chain at that point When the
hydrophilic modifier Is di- or polyfunctionally reactive, i.e. contains
more than one coreactive func- tional group or at least one coreactive
vinylic group, the modifier can also act as a copolymerizable monomer 55
and/or crosslinking agent However, the hydrophilic modifier need not be the
only crosslinking agent, nor need it be the only copolymerizable
monomerpresent. When othersuch agents are employed anyof the conventional
crosslinking agents and coreactive monomers may be used in minor amounts.
In any event, the polymer resulting from the polymerization of the monomer
of formula 1 should not be 6    EP O 330 616 B1 crosslinked In excess of
25%, preferably not In excess of 20%, more preferably not In excess of 15%,
still more preferably not in excess of 10%, even still more preferably not
In excess of 5%, and most preferably In the range of 2-3%. The purpose of
the hydrophilic modifier Is to maintain the water content of the resulting
polymer to at least 5   10% when swollen In its normal environment of use.
For those polymers which absent the hydrophilic modifier already meet this
limit, Its purpose Is to Increase the water content of the polymer material
over that when the hydrophilic modifier Is absent However, if the polymer,
without the hydrophilic modifier, is suffciently hydrophilic, Le. the water
content Is at least 10%. It need not be present, but preferably is. Whether
the hydrophilic modifier is needed or not, and the amount which Is needed,
Is dependent upon the polymer water 10  content and other hydrophilic
properties desired. Usually, when present, a vinylic hydrophilic comonomer
is used In an amount of about 2% to about 10% by weight of the resultant
polymer. Advantageously, no more than 5% of vinylic hydrophilic comonomer
Is used when the compound of formula I has a molecular weight In excess of
8000. Generally, when the compound of formula I has a molecularweightof
underabout 4000, up to 10% byweight of vinylic comonomer can be used. 15
When the compound of formula I has a molecular weight between 4,000 and
8,000, the maximum amount of vinylic comonomer is between 5% and 10% by
weight. In addition to the hydrophilic modifier, other comonomers which may
be present In the polymer are mono- mars coreactive with the monomer of
formula I exclusive of monomers which are hydrophilic modifiers. Such
additional monomers may be present In a minor amount of up to about 20% by
weight of the resultant polymer. 20  When such comonomers are excessively
hydrophobic, additional hydrophilic modifier may be incorporated so as to
achieve the appropriate water content. The hydrophllic modifier Is a
monomer which Is coreactive with a monomer of formula I or having units of
formula la and is typically selected from aa) polyethylene glycols of the
formula 25 [err]                  (A) 30 or ab) pyrrolidones of the formula
[err] wherein [err] is hydrogen or [err] alkyl, preferably [err] alkyl, g
Is an integer of from 1-25, 



40      or ac) a compound of the formula [err] wherein [err] is a
polymerizable or reactive moiety selected from i) ethylenically unsaturated
radicals, pref- 45      erably vinyl, 1-methylvinyl, 2-methylvinyl, or
ally, ii) anhydrides, ll) amines, iv) acids, v) esters, vi) amides, viiv)
ethers, viii) acid halides, R24 is selected from the meanings given for R23
and lx) epoxy groups, especially glycidyl, x) isocyanates and
isothiocyanates and xi) hydroxy; div Is selected from ba) a divalent
aliphatic group of up to 25 carbon atoms, preferably alkyl, alkenyl or
alkynyl, which may also 50      be Interrupted, or terminated, or
Interrupted and terminated by oxy, carbonyloxy, amino, aminocarbonyl,
oxycarbonyl, ureido, oxycarbonylamino, or carbonylamino; bb) a divalent 5-7
membered cycloaliphatic and 5-7 membered cycloaliphatlc[err]alphatic group
which may also be Interrupted, terminated, or interrupted and terminated as
In group ba) above except that said Interruptions cannot occur within said
cycloaliphatic portions; 55      bc) a divalent arylene group having 6-25
carbon atoms which is unsubstituted or substituted by at least one
substituent selected from halogen, [err] alkyl, and [err] perhaloalkyl; bd)
a divalent aralkyl or alkaryl or alkylene-aryl-alkylene having 7-25 carbon
atoms which Is uninterrupted or Interrupted In the alkyl portion, or
terminated, or interrupted In the alkyl portion and terminated with an 7
EP 0 330 616 B1 interrupting or terminating group as mentioned in ba)
above, and each of said uninterrupted, interrupted, and terminated aralkyl
and alkaryl groups is further unsubstituted or substituted by a substituent
selected from halogen, [err] alkyl and [err] perhaloalkyl; be) 5 a  b [err]
(D)         .    . 10 wherein na is an integer of 8-100; and bea) [err] Is
hydrogen, Rb is methyl, and nb is zero; or beb) [err] is methyl, [err] is
hydrogen, and nb is zero; or bec) [err] and Rb are hydrogen and nb is one;
15      nz is an integer of 1 up to the valence of Hy and where nz is less
than the valence of Hy, the remaining valences of Hy are taken up with
hydrogens; and Hy is a hydrophilic group selected from ca) morpholino ;
cyclic amide radicals of 5-7 ring members ;saturated and unsaturated cyclic
N,N-diamide radicals of 5-6 ring members; groups of the formula 20 25
[err] nd having 6-7 ring members wherein nc and nd are selected from 0-2
and cyclic amines of 5-6 ring members; each unsubstituted orsubstituted by
hydroxy-[err] alkyl, carboxy, or lower alkyl; 30      cb)
tetrahydrofurfuryl; cc) mono-, di-, and polysaccharide radicals, whether
straight chain or cyclic, their corresponding sugar alcohol radicals,
pentaerythritol radicals, and polyvinyl alcohol radicals; 



cd) polyhydroxy [err] alkyl radicals. Other suitable hydrophilic modifiers
which may be used are disclosed in copending application 35  HYDROPHILIC
MODIFIER MONOMERS by Frank Molock, Richard Robertson and Kal 8u. When P' is
40 with [err] and [err] as defined below or contains such a group 45
[err] then the monomer of formula I can be crosslinked In the presence or
absence of up to less than about 50%, preferably up to about30%, most
preferably up to about 10% by weightof other vinylic comonomers, provided
5o  that such comonomers are substantially free of hydroxy groups In the
final product [err] and [err] are each Inde- pendently hydrogen, methyl or
cyano. When P' does not have a vinylic group, but takes part in
crosslinking, P' contains e.g. an active hydrogen. In such cases, P'
preferably terminates in an OH, [err] being hydrogen or lower alkyl), a
leaving group bound directly to the B or B' carbonyl, a conventional acyl
leaving group when not so bound, SCN- or OCN-. 55   Crosslinking is then
typically carried out by condensation or addition with a dl- or
polyfunctioned coreactive monomer. For example, when P' Is OH, then the
coreactive monomerfunctional group can be-[err]COOH, OCN-, SCN-, etc. ;
when P' Is [err], the reactive comonomerfunctional group can be a
conventional acyl, or acyl bound to a conventional leaving group and when
P' has OCN- or SCN-, then the reactive comonomer 8    EP 0 330 616 B1
functional group can be OH. Similarly, the other coreactive functional
groups mentioned in terms of either P' or the coreactive monomer can be
interchanged (those mentioned as part of P' being on the coreactive mono-
mer and those mentioned as part of the coreactive monomer being part of
P'). Suitable vinylic comonomers and coreactive monomers for condensation
are set forth below. However, the 5   list is not exhaustive and those of
ordinary skil will appreciate the modifications, additions, and
alternatives which may also be employed. When eitherorboth L' and L" are
hydrogen, orterminate in P' with P' being hydrogen, at least one additional
crosslinkable moiety must be present as one of, or as substituent on one
of, the groups[err] . Such crosslink- able groups may also be present as a
substituent on or in place of one or more of [err] even when both of L' 10
and L" have crosslinkable groups therein. However, the degree of
crosslinking in the finished crosslinked polymer should not exceed 10%,
preferably not more than 5%, more preferably be In the range of 1-4%, most
preferably In the range of 2-3%. Within the polymerfabricated from monomers
of formula 1. not more than 20-70%, preferably not more than 50% of the A
groups are polyethylene glycol. 15     The number of A units and the chain
length and nature of the substituents on the polyoxyethylene segment is
determined by the degree of wettability desired In the polymer of the
compound of formula 1. In general, the polymershould be sufficienty
hydrophilic in its surface properties such that the polymer exhibits a
contact angle with distilled water at [err] of less than [err], preferably
less than [err], more preferably less than 25, still more preferably less
than [err], most preferably less than 100. 20      The greater the number
of siloxane units, the greater the number of oxyalkylene units is generally
required to reduce the contact angle to within the above limits. Further, a
large excess of unsubstituted oxyethylene units is to be avoided, as such
excess units tend to *    cause the polymer to be more swellable. As water
Is taken up, the oxygen permeability of the polymers tends to be
drastically reduced. 



25      Preferred crosslinked polymers are those consisting essentially of
a polymerofadivinylicmonomeraccord- ing to formula I wherein [err] are
methyl, h and I are 2 to 4, v Is 2-20 ; A is of formula IV wherein b Is
zero; each [err] Is independently alkyl of up to 8 carbon atoms, (x + z)
multiplied by q is 4-40; and P' is: 30 [err] with [err] being hydrogen or
methyl. 35      Very highly advantageous are those polymers of reactive
vinylic monomers of the formula VII, [err] where Q Is 50 XCH2 55   and L Is
B-R-B' or B-R, one of a and k Is one and the other zero; [err] Is hydrogen
or methyl; each R is adivalent arylene group of 6 to 15 carbon atoms, a
divalent [err]-arylene-amino carbonyloxy[err] alkylene; 9    EP 0 330 616
B1 or divalent [err] cycloaliphatic; B and B' are each or. 10 15  each
[err]is alkyl of Ito 6 carbon atoms, or mixtures thereof with units wherein
e[rr]is hydrogen, preferably with the proviso that [err] can be hydrogen In
no more than about 75%, more preferably 50%, still more preferably no more
than 30%, of any one unit; each x is 4200, preferably 4-75, preferably
6-70, more preferably 8-66; v Is 2-66 preferably 2-25, more pref- erably
2-20 ; i and h are independently 2, 3 or 4; and a is an integer of 1-10,
preferably 1-8, more preferably 20  1-6, still more preferably 1-4, most
preferably 1-2. Within this very highly advantageous embodiment [err] Is
most preferably methyl ; L Is most preferably BRB', R is most preferably
-phenylene-, -phenylene-substituted by methyl. -[err]phenylene- or -
[err]tolylene-; [err] is methyl, x is most preferably 60 to 66 ; v is most
preferably 15 to 20; a Is most preferably 1 to 3 ; k is most preferably
zero ; and e is most preferably one. Alternatively within this embo- 25
diment, k is one and e is zero. A very highly preferred embodiment are
those polymers from monomers of formula VII wherein each [err] 30 Is of the
formula 35 where [err]is alkyl of 1 to 4 carbon atoms, most preferably
methyl, ands is from about 6 to about 200, preferably 40  from about 25 to
about 100, and most preferably from about 50 to about 75. Also highly
preferred are those polymers of monomers of formula VII wherein each 45
[err] group is of the formula VIII [err] wherein one of x andy is zero and
the other and y' and x' are independently 1-20, and z is a numbersuch that 



10    EP O 330 616 B1 x+y + zy+ zx =4 to 1000. The reactive vinylic
monomers offormula I can characteristically be polymerized to form
crosslinked polym- ers under conventional polymerization conditions. If
desired, the monomer reaction mixture may contain a catalytic amount of a
conventional polymerization 5   catalyst, preferably a free radical
catalyst. Of particular interest are conventional peroxide and azo
catalysts, such as hydrogen peroxide, benzoyl peroxide, tert-butyl
peroctoate, benzoyl peroxide or azobils(isobutyronit- rile). The
polymerzation can generally be carded out attemperatures between about[err]
and about [err]for a period between about 1 and about 24 hours. It is
understood that the time and temperature In such a reaction 10  are
Inversely related. Thus, temperatures employed in the upper end of the
temperature range will generally provide reaction times near the lower end
of the time range. Preferably, the polymerization is conducted In the
presence of actinic radiation, such as UV light. Depending upon the nature
of the polymer mixture, it may be desirable for the polymers obtained from
such polymerizations to be post cured, e.g. at a somewhat elevated
temperature such as between about [err] and 15  about 150C. For the
preparation of contact lenses, the polymer mixture may be cast directly in
the shape of the lens, or the polymerization may be carried out in a mold
having a shape convenient for further processing, such as In the shape of
small cyclinders or "buttons", which can then be machined. Minor amounts
I.e. less than 50%, preferably up to 30%, and most preferably up to no more
than about 2o  10% by weight, of conventional copolymerizable vinyl
monomers other than hydrophilic modifiers, can be employed as extenders or
the like, In the preparation of the instant polymer, as copolymer
constituents. How- ever, If the total hydrophilic modifier content ist
within the foregoing limits, the hydrophilic modifiers can also be used as
such extenders. Suitable vinyl monomers Include: acrylates and
methacrylates of the general formula 26 [err] 30  where [err] is hydrogen
or methyl and [err]is a straight chain or branched aliphatic,
cycloaliphatic or aromatic group having up to 20 carbon atoms which Is
unsubstituted or substituted by one or more alkoxy, alkanoyloxy or alkyl of
up to 12 carbon atoms, or by halo, especially chloro or preferably fluoro,
or [err] polyalkyleneoxy of 2 to about 100 units; acrylamides and
methacrylamides of the general formula 35 [err] where [err] are as defined
above; 40  vinyl ethers of the formula [err] where [err] Is as defined
above; 45  vinyl esters of the formula [err] where [err] i as defined
above; 50   maleates and fumarates of the formula [err] where [err] Is as
defined above; 



55  and vinylic substituted hydrocarbons of the formula [err]    EP O 330
616 B1 where [err] are as defined above. Useful monomers include, for
example: methyl- ethyl- propyl,, isopropyl-, butyl-, ethoxyethyl-,
methoxyetyl-  ethoxypropyl-, phenyl-, benzyl-, cyc- lohexyl-,
hexafluorolsopropyl-, or n-octyl-acrylates and -methacrylates as well as
the corresponding 5   acrylamides and methacrylamides; dimethylfurnarate,
dinethyimaleate, dlethylfumarate, methyl vinyl ether, ethoxyethyl vinyl
ether, vinyl acetate, vinyl propionate, vinyl benzoate, acrylonitrile,
styrene, alphamethyl styrene, 1-hexene, vinyl chloride, vinyl meyl ketone,
vinyl stearate, 2-hexene and 2-ethylhexyl methacrylate. Most preferably,
the instant polymers are free from copolymer units of such conventional
vinyl monomers 10  which are not hydrophilic modifiers. The vinylic
monomers of formula I can be prepared by methods known, per se. For
example, the silaxane/polyalkylene oxide containing divinylic monomers of
formula I may be prepared by reacting a siloxane diol of the formula
HO-(S')-H, wherein -S'- is a group of the formula 11 as defined herein-
before with a sufficient amount of a difunctional reactive group containing
compound havng the group -X- or 15  -X-Y-, wherein the difunctional
reactive groups are isocyanate ; activated carboxy, such as an anhydride,
an acid halide or a carboxy ester; or Is a leaving group, such as a halide,
sulfato or the like, to form the corre- sponding reactive group containing
endcapped derivative. The resulting endcapped siloxane derivative can then
be reacted with a polyoxyalkylene diol of the formula HO-(A)-H, wherein -A-
is a group of the formula III above to form the corresponding
polyoxyalkylene-siloxane- 20  polyoxyalkylene diol. This diol can then be
reacted with a reactive group containing vinylic monomer having the
terminal [err]moiety, wherein the reactive group Is an Isocyanate ;
activated carboxy, such as an anhydride, an acid halide or carboxy ester,
or is a leaving group such as halo, sulfato or the like to form the
corresponding divinyl derivative where a is 1. Alternatively, the
aforementioned polyoxyalkylene - sloxane - polyoxyalkylene diols can be
further sequentiaily reacted with a further difunctional reactive group
containing 25  compound having the group -BR- or -BRB'-D- to form the
corresponding di-functional reactive endcapped derivative which is then
reacted with a siloxane dial of the formula HO-(S')-H. One may continue
building up alternative polyoxyalkylene/siloxane unit containing diols in
this manner, corresponding to the value of c being either(a plus e) or (a
plus k). Then this diol may be endcapped with a reactive group containing
vinylic monomer having a terinal   [err] moiety or the diol reacted with a
sufficient amount of difunctional reactive group 30  containing compound to
endcap the diol with a reactive group, such as eg. an Isocyanate, etc.
group which Is then reacted with the appropriate vinylic containing
compound, such as a vinylic amine or alcohol, or other copolymerizable
monomer having a crosslinkable group to obtain the corresponding product of
formula 1. Of course, instead of starting with a siloxane diol of the
formula HO-(S')-H and building up the alternating sequence to the desired
value of "a, one may instead begin with a polyoxyalkylene diol of the
formula HO-(A)-H 35  and, after endcapping the sme with difunctional
reactive groups, condense the same with the siloxane diol until the desired
value of e is attained, and terminate the dial with vinylic groups as
described above. The above reactive vinylc monomers are characteristically
polymerized underconventional polymerization conditions with or without a
hydrophilic modifier of formula C or a mixture of a hydrophlic modifier of
formula C and a copolymerizable monomer. In those vinylic monomers
containing but one vinyl group, a minor amount 40  e g. from about 0.01 to
about 5 weight percent, based on the monomer offormula 1, of a conventional
crosslink- ing agent, may be employed. Suitable crosslinking agents include
diolefinic monomers such as: 



Ailyl acrylate and methacrylate, alkylene glycol and polyalkylene glycol
diacrylyates and dimethacrylates, such as ethyleneglycol dimethacrylate,
diethylene glycol dimethacrylate, and propylene glycol dimethacrylate;
trimethylol propane triacrylate ; pentaerythritol tetraacylate,
divinylbenzene ; divinyl ether; divinyl sulFone ; bis- 45  phenol A
diacrylate or dimethacrylate; methylene bisacrylamide; dialyl phthalate;
triallyl melamine and hexamethylene diacrylate and dimethacrylate. Also,
such minor amounts of a crosslinking agent may be employed, if desired, in
the polymerization of the di-vinyl monomer of formula I and Vll. When the
monomers of formula I have free hydroxy, isocyanato, carboxylic or amine
groups, suitable crosslinking agents contain di- or polyfunctional
co-reactive groups to form addition or condensation reactions 50  linking 2
or more chains. If desired, the monomer reaction mixture may contain a
catalytic amount of a conventional catalyst pref- erably a free radical
catalyst Of particular interest are conventional peroxide and azo
catalysts, such as hyd. rogen peroxide, benzoyl peroxide, tert-butyl
peroctoate, benzoyl peroxide or azobis (isobutyronitrile). The
aforementioned reactions are generally straightforward additions or
condensations and are typically 55  conducted at a reaction temperature
between about-1 0C and about [err], depending upon the relative reac.
tivity of the species Involved, In the presence or absence of an inert
diluent and In the optional presence of an addition or condensation
catalyst If desired or appropriate. Forreactions involving an isocyanat or
acid halide, with a diol, for example, suitable optional catalysts Include
pyridine and triethylamine. 12    EP 0 330 616 B1 In a further
subembodiment, the ophthalmic device, preferably contact lens, is
fabricated from a polymer consisting essentially of an addition productof a
monomer of formula I in which L' and L' are other than ethyleni- cally
unsaturated and al) a monomer of fonnula F [err] wherein t  an integer of2
to 4; GI Is an aliphatic, aromatic, araliphatic carbocyclic or heterocyclic
residue having a valency corresponding 10     to the value of t and
containing up to about 24 carbon atoms, or, where t Is 2, may also
represent a divalent group of the formula 15
[err] wherein A, L and D are as defined above, w is a number from 0 to 8,
[err] Is a divalent aliphatic group of up to 14 carbon atoms which may be
interrupted by oxy, carbonyloxy, amino, aminocarbonyl, oxycarbonyl, 20
ureido, oxycarbonylamino or carbonyl ; a divalent aliphatic
hydrocarbylcarbonyl or -aminocarbonyl group of up to 14 carbon atoms and
wherein the carbonyl group thereof is covalently bonded to the adjacent
oxygen or-[err] moiety ; a divalent 5 to 7-membered cycloaliphatic group of
from 5 to 14 carbon atoms; a divalentarylene group of 6to 14 carbon atoms ;
a divalentaralkyl or alkaryl groupof7 to 14 carbon atoms; a divalent 5 to
7-membered cycloaliphatic-carbonyl or -aminocarbonyl group of from 6 to 15
carbon atoms, 25     wherein the carbonyl group thereof Is covalently
bonded to the adjacent oxygen or [err] moiety; or a divalent arylene-,
aralkyl- or alkaryl-carbonyl or -aminocarbonyl group wherein the arylene
group is of 5 to 14 carbon atoms, the aralkyl oralkaryl group is of 7 to 14
carbon atoms, and the carbonyl group is covalently bonded to the adjacent
oxygen or [err]moiety; or [err] Is a direct bond where [err] Is hydrogen;
[err] is hydrogen, hydroxy or amino, isocyansto or isothiocyanato ; and
[err] is coreactive with L' or L" ; or 30     a2) a hydrophilic modifier of
formula C having a residue [err] which is selected from hydrogen, hydroxy,
amino, Isocyanato and Isothiocyanato and which is coreactive with L' or L",
or a3) a mixture of a compound of formula F and formula C. 



Advantageously, in orderto insure adequate crosslinking, in one
subembodimentthere is employed atleast a minoramountofthose
compoundswherein t is 3,for example at about 0.2% byweight based upon the
amount as  of compound of formula I employed. Generally, a
stoiochiormetrically equivalent amount of the compounds of formula I and F
Is combined; however a slight excess of di- or polyisocyanate or
-Isothiocyanate may be employed to Insure sufficient crossinking to
maintain dimensional stability In the product. As a further alterna- tive,
additional conventional crosslinking agents may be employed to Insure
sufficient crossinking such that the product maintains dimensional
stability. Thus, In addition to the compounds of formula I and F and C,
there 40 may also be added to the reaction mixture a minor amount, e.g. up
to about 5 weight percent, of a conventional dWsocyanate ortri-isocyanate
such as toluene diisocyanate, isophorone diisocyanate,
4,4-methylenebis(phe- nyl isocyante), methylenebis(cyclohexyl isocyanate),
melamine tri-isocyanate, and the like. Altematively, where a
stolchiometricexcess of isocyanate is employed in the reaction of C, I and
F, a minor amount, e.g. up to about 5 weight percent, of a di- or a
polyfunctional amine or hydroxylated crosslinking agent may be employed.
Suit- 45  ably such cross-linking agents include, for example ethylene
glycol, glycerin, diethylene glycol, ethylene diamine, ethanolamine,
triethanolamine, diethanolamine and the like. The addition reaction between
the compounds of formula C, I and formula F and any additional crosslinker
: can be conducted under conditions known, per se. Thus, the compounds may
be simply admixed, in the pre- sence of an inert diluent if necessary or
desired, at a reaction temperature between about 0C and about [err] 50
preferably between about [err] optionally in the presence of a condensation
catalyst, such as triethyl amine or di-n-butyltin diacetate. In the
preparation of ophthalmic devices, such as contact lenses, the reaction
mixture may be cast directly in the shape of the lens, or the
polymerization may be carried out in a mold having a shape convenient for
further processing, such as the shape of a small cylinder or "button",
which can then be machined. 55 The compounds of the formula C and F are
either known or can be prepared by methods which are known, per as. The
compounds of formula C are more fully described in a concurrently fled U.S.
patent application entitled HYDROPHIUC MODIFIER MONOMERS, Invented by Frank
Molock, Richard Robertson and Kal Su. 13    EP 0 330 616 S1 The slioxane
diols of the formula HO-(S')-H are known In the art and many are
commercially readily avail- able. Also, the polyoyalkylene diols of the
formula HO-A-H are known or can be prepared by known methods. Thus, the
polyds of the formula HO-A-H are generally prepared by the addition
reaction of an epoxide of 5   the formula IX. 10 [err] 15  where [err] and
b are as defined above, with another epoxide of the fonnula X, [ERR]
(X) 20 where [err] and f are as defined above, optionally in the presence
of a conventional alkylation catalyst, at 25 atmospheric to elevated
pressures of up to about 3000 kPa gauge, at temperatures between [err] and
about [err], optionally in the presence of an inert diluent. If desired,
one may add to the reaction mixture, prior to the reaction of the epoxides,
an aliphatic, aromatic or cycloaliphatic alcohol, acid or amine having up
to 14 car- bon atoms to prepare the corresponding mono-ols terminating In
the group D. The reaction between the epoxiddes, when mixtures of different
epoxides are employed to obtain the polyol 



3o  of the formula HO-A-H, can be conducted by admixing the epoxides to
obtain random copolymers or terpolym- er, etc., or the addition can be
conducted sequentially to form block copolymers having terminal hydroxy
groups. Suitable catalysts Include alkaline earth oxides, alkaline earth
carbonates, alkyl zinc compounds, alumi- num alkoxides, hydrates of ferric
chloride, bromide and acetate, and gamma radiation. The reaction may also
be initiated by the presence of a glycol, such as ethylene glycol or
propylene glycol or by a polyo of higher 35  functionality such as sucrose,
or by an amine, such as ethylene diamine, toluenediamine, and so forth Gen-
erally the length of time of the reaction will depend in part on the
alkylene oxide employed, but can generally be from less than one to several
score hours. Thus, ethylene oxide generally Is about three times as active
as propylene oxide, which In turn reacts more rapidly than 1,2-butylene
oxide. The preparation of polyoxetanes and polytetrahydrofurans is
generally Initiated via ring opening oxonium formation using
trialkyloxonium salts, 40 carboxonium salts, acylium salts and the like.
Suitable dials of the formula HO-A-H Include those prepared from epoxides
such as: 1,2-propylene oxide; 1,2-butylene oxide; 1,2-epoxydecane;
1,2-epoxydodecane; 1,2-epoxyoctane; 2,3- epoxynorbomane;
1,2-epoxy-3ethoxypropane; 1,2-epoxy-3-phenoxypropane; 2,3-epoxypropyl
4-methoxy- phenyl ether; tetrahydrofuran; 1,2-epoxy-3-cyclohexyloxypropane;
oxetane; 1,2-epoxy-5-hexene; 45  1,2-epoxyethylbenzene;
1,2-epoxy-1-methoxy-2-methylpropane;perfluorohexylethoxypropyleneoxide;ben-
zyloxypropylene oxide, and the like. Also, the aforementioned epoxides
maybe employed as mixtures thereof. Further, certain cyclicethers of
formula IX or X where b orf, respectively is 3 and the carbocylic portion
of the ring Is substituted are resistant to polymerization alone, but
copolymerize quite readily with more reactive cyc- licethers. Suitable
co-monomers Include, for example, 2-methyl-tetrahydrofuran and
3-methyl-tetrahydrofuran. 50 Also, while ethylene oxide may be employed as
a co-monomer, ethylene oxide polymers, In the absence of more hydrophobic
units, Is characteristically too hydrophilic and absorbs too much aqueous
fluid to be of use in accordance with the instant invention. However,
ethylene oxidelpropylene oxide copolymeric diols wherein there is 30-80%,
preferablygreater than 50%, more preferably greater than 66% propylene
oxide, on a mole basis, Is sufficiently hydrophobic so as to be
substantially non-swellable In aqueous media, and yet sufficiently 55
hydrophilic so as to exhibit a contact angle with water of less than [err]
; preferably less than [err], more preferably less than 25, more preferably
less then [err], most preferably less than [err]. Many polymer diols of the
formula HO-A-H are commercially available. Thus, suitable diol products
Include poloxamers having the general formula 14    EP 0 330 616 B1 [err]
wherein b has a value between about 16 and 100 and the sum of and c is
between about4 and about 100. Examples of such poloxamers, and their
average values of a, b and c, Include poloxamer 101 (a is 2, b is 16,C'IS
2);poloxamer 122(a'is 5,bis 2l, c' is5);poloxamer 181 (a' is 3, b' is 30,
c' is3);poloxamer 2l2 (a is 8, b is 35, c' Is 8); poloxamer 231 (a' is 6,
b' is 39, c is 6); poloxamer 282 (a' Is 10, b is 47, c is 10); poloxamer
333 (a' is 7, b'  54,' c is 7); and poloxamer 401 (a Is 6, b' is 67,c' is 6
). Such poloxamers are available, e.g. from BASF Wyandotte under their
Pluronic[err] brand name. Also suit- 10  able are the "reverse poloxamers",
having polyethylene glycol bounded on each side by polypropylene glycol-
Polypropylene ether glycols include commercially available products having
a molecular weight range bet- ween about 400 and about 4,000. As stated
above, the polymers for use in the instant invention are those which
exhibit a receding contact angle at [err] of less than [err], preferably
less than 40, more preferably less than [err]. more preferably less 15
than [err] and most preferably less than [err]. The measurement of such
contact angle Is conveniently performed 



using a modified "Wilhelmy Plate technique, as described, for example, for
J.D. Androde, et al. Surface and interfacial Aspects of Biomedical
Polymers, Vol. 1, Surface Chemistry and Physics, Plenum Press 1985, whe-
rein a specimen sample in the form of a plate of known dimensions Is
immersed Into the wetting solution, pure water, at a slow controlled rate,
e.g. at 2-20 mm per minute. 20      As mentioned above, the Instant
polymers for use in the present Invention possess a high degree of oxygen
permeability. The oxygen permeability, Dk[err]is measured using a
modification of ASTM standard D3985- 81 in that (a) there is used 21%
oxygen, i.e. air, Instead of 99-100% oxygen, (b) the surface area of sample
employed is 0.50 square meters versus 100 square meters and the humidity is
controlled to be at 95-100% relative humidity Instead of 0% relative
humidity. The unit of Dk is [err]. 25      Typically, conventional fully
swollen polyhydroxyethyl methacrylate lenses which are sparingly
crosslinked possess a Dk[err], value of about 5-7. The instant polymers for
use as an ophthalmic device, such as a contact lens, possess a [err] value
generally greater than 7, preferably greater than about 15, more preferably
greater than about 20 and most preferably greater than about 40. 30
The following examples are for illustrative purposes and are not to be
construed as limiting the invention. All parts are by weight unless
otherwise specified. Example : 35       1 .0 moleoofpropylene glycol
(previously dried using 4A molecular sieves) and 3% byweightKOH are added
to a stainless steel reactor, purged with nitrogen 5-7 times and then
evacuated to 0 psig (1 psig = 0.0689476 bar) for at least 20-30 minutes.
During this time period, the reaction mixture is gradually heated to [err].
The reaction mixture vacuum is broken with a nitrogen sparge to
approximately 1-2 psig. Then 4 mole of ethylene oxide is added in a
mannerso as not to exceed a temperature of [err] and a pressure of 80 psig.
The ethylene 40  oxide is reacted down to 3-4 psig. 11.5 mole of propylene
oxide is then added to the reaction mixture in such a manner as not to
exceed a temperature of [err] and a pressure of 80 psig, which is then
reacted down to 3-4 psig. The additions of ethylene oxide and propylene
oxide, in the same molar ratios, are repeated until the desired molecular
weight is achieved. The mixture Is then stripped at [err] to 0 psig to
remove any residual oxides, after which the mixture Is neutralized and
dried. Diol 1 has a molecular weight of 1480 and Diol 2 has 45  a molecular
weight of 4740. In each of Diol 1 and Diol 2, the blocks of polyethylene
glycol are no longer than 3 ethylene oxide units, while the blocks of
polypropylene glycol are no longer than 7 propylene oxide units. Example 2:
so      To a dry, 0.25-liter, three-neck flask equipped with a thermometer,
constant pressure dropping funnel, nit- rogen inletandcondenserundera dry,
nitrogen atmosphere is added 1.74 g (0.010moles) toluene diisocyanate
(TDI), 10 ml dry methylene chloride and 0.05 g tin octoate. 0.005 moles of
a diol in example I In 40 ml of dry methylene chloride are added to the
flask dropwise over a 40 minute period, maintaining a temperature less than
[err]. The reaction is continued for 2 hours. After 2 hours, 14.65 g (0.010
moles) hydroxybutyl terminated 65   polydimethylsiloxane in 30 ml of dry
methylene chloride are added rapidly to the system and the reaction allowed
to continue 17 hours. Then 1.74 g (0.010 moles) toluene diisocyanate are
added; and after 3 hours, 1.30 g (0.010 moles) 2-hydroxyethylmethacrylate
(HEMA) are added and the reaction stirred for 18 hours. After 18 hours, the
isocyanate band Is not apparent in the Infrared spectrum. The volatiles are
then removed from 15    EP 0 330 616 B1 the reaction system via vacuum
rotary evaporation. The clear, viscous, reactive fluid Is stored protected
from light and thermal polymerization. To the clear, viscous fluid is added
one percent Darocur 1173 (UV Initiator) and the mixture degassed and 



mixed via vacuum rotary evaporation. The material is then UV cured in the
appropriate molds under UV light 5   with an Intensity of two to three
milliwatts. Example 3: Similar reactions are conducted as described in
example 2 but with reactive components of different 10  molecularweights
and other variations as outlined In Table 1. The solvents are adjusted
proportionally based on the weight of the materials used. Table 1* 15 Ex.
Diol    Silicone  TDI          HEMA      Tin Octoate       Darocur 3
40.03      6.96    2.60        0.06             1% (0.01)  (0.02)    (0.04)
(0.02) 20 * Weight is in grams. Number in parentheses is molar quantity.
Initiator expressed in terms of percent of prepolymer in grams. 25 Example
4: To a dry, 100-milliliter, three-neck flask equipped with a thermometer,
constant pressure dropping funnel, 30 nitrogen Inlet and condenser undera
dry, nitrogen atmosphere Is added 3.48 g (0.020 moles) toluenediisocyan-
ate, 150 ml dry methylene chloride and dibutyl tin dilaurate and the
mixture Is heated to reflux. 14.65 g 4-Hyd- roxybutyl polydimethylsiloxane
(0.010 moles) In 30 ml of dry methylene chloride are added dropwise to the
flask. After 3 hours 0.005 moles of a diol of example 1 are added to the
flask dropwise. The reaction is stirred at reflux forfourhours and 1.30 g
(0.010 moles) of 2-hydroxyethylmethacrylate are charged to theflask. After
17 hours, 35  the Isocyanate band Is no longer observed In the infrared
spectrum. The volatiles are removed via vacuum rot- ary evaporation. The
clear, viscous, reactive fluid is protected from light and thermal
polymerization until it is ready for use. One percent Darocur 1173 is added
to the prepolymer and the mixture degassed and mixed via vacuum rotary
evaporation. The prepolymer is transferred to the appropriate molds and
cured under UV light of three 4o  to five milliwatt Intensity. Example 5:
To a dry, 100-millilter, three-neck flask equipped with a thermometer,
constant pressure dropping funnel, 45  nitrogen inlet and condenserundera
dry, nitrogen atmosphere is added 3.48 g(0.020 moles) toluene diisocyan-
ate, 150 ml dry methylene chloride and dibutyl tin dilaurate and the
mixture is heated to reflux. 14.65 g 4-Hyd- roxybutyl
polydnethylsiloxane(0.010 moles) In 30ml of dry methylene chloride are
added dmpwbeto the flask. After 3 hours 0.005 moles of a diol of example 1
are added to the flask dropwise. The reaction is stirred at relux forfour
hours and 1.30 9 (0.010 moles) of 2-hydroxyethylmethacrylate are charged to
the flask After 17 hours, 50  the isocyanate band Is no longer observed in
the infrared spectrum. The volatiles are removed via vacuum rot- ary
evaporation. The clear, viscous, reactive fluid Is protected from light and
thermal polymerization until It is ready for use. 20 Percent by weight of
PPGMM (Alcolac) and one percent Darocur 1173 Is added to the prepolymerand
the mixture degassed and mixed via vacuum rotary evaporation. The
prepolymer is transferred to the approp- 55  riate molds and cured under UV
light of three to five milliwatts per square centimeter Intensity.    EP 0
330 616 B1                      *  C  L  M  S Claims Claims for all
designated Contracting States AT, BE, CH, DE, FR, GB, GR, IT, LI, LU, NL,
SE 



5      1. An optically clear wettable, flexible, oxygen permeable
ophthalmic device fabricated from a polymer of a crosslinkable monomer
having a segment S" of the formula [err] wherein a is I to 10; 15  each D
is independently oxygen or [err] each W Is a single bond, oxygen or-[err]
each S' Is independently a segment of formula 11, [err] 25  each h and i is
an integerfrom 1 to 6, v is an integerfrom 2-300, e[rr] are Independently
alkyl of up to 18 carbon atoms, or aryl of up to 12 carbon atoms, each L is
independently -BRB'-, -BR-, -RB'- or -R-; each of B and B is selected from
[err] with the carbonyl group being bound to A, S' or D; 35  each R is
independently a divalent linking group selected from a) a divalent
aliphatic group of up to 25 carbon atoms which may be interrupted by oxy,
carbonyloxy, amino, aminocarbonyl, oxycarbonyl, ureldo, oxycarbonylamino,
or carbonylamino; b) a divalent 5-7 membered cycloaliphatic group having 5
to 25 carbon atoms and a divalent 5-7 membered cycloaliphatic [err]
aliphatic group; 40     c) a divalent arylene group having 6-25 carbon
atoms ; and d) a divalent aralkyl or alkaryl group having 7 to 25 carbon
atoms; e) a divalent alkylene-aryl-alkylene having 8 to 30 carbon atoms,
wherein groups b), d) and e) can be optionally Interrupted In the
non-cyclic portions thereof by the same groups as in group a) and wherein
the aryl rings In groups c), d) and e) may be further substituted with one
45      or more substituents selected from halogen, [err] alkyl, and [err]
perhalo alkyl; and each A is independently a polymeric block of
poly-[err]oxyalkylene of the formula III, ( III) 55  of which at least 30%
of the A blocks within any one polymer are a) homopolymers of oxyalkylene
having no more than 15 oxyalkylene units, or b) block copolymers of
oxyalkylenes having homopolymeric subblocks of no more than 15 oxyalkylene
units, 17    I I111111111111 11111 EP O 330 616 B1 each A group having a
total of from 1-1000 oxyalkylene units, In which formula b is independently
zero to 4, the terminal oxygen within each unit of fonnula III being
replaceable by [err] each of [err] and [err] is independently selected from
the group consisting of hydrogen, halogen, an aliphatic, aromatic or
heterocyclic radical selected from: unsubstituted [err], alkyl ;
substituted [err] alkyl; unsubstituted [err] 5      [err] alkenyl ; and
substituted [err] alkenyl ; wherein the alkyl and alkenyl substitutents are
independently selected from [err] alkoxycarbonyl, [err] alkenyloxycarbonyl,
fluoro, aryl of up to 10 carbon atoms, [er] [err] alkoxy. [err]
alkanoyloxy, aryloxy of up to 10 carbon atoms, [err] alkenoyloxy, aroyl of
up to 10 car- bon atoms, aroyloxy of up to 11 carbon atoms,[err]
cycloalkyl, [err] cycloalkoxy, [err] cycloalkyl-carbonyloxy, [err]
cycloalkoxy-carbonyl, oxacycloalkyl of up to 7 carbon atoms, oxacycloalkoxy
10      of up to 7 carbon atoms, oxacycloalkoxy (up to 7 carbon
atoms)-carbonyl, oxacycloalkyl (up to 7 carbon 



atoms)-carbonyloxy, and aryl (of up to 10 carbon atoms)-oxycarbonyl, each
of said alkyl and alkenyl sub- stituents being, in turn,
optionallysubstituted by[err]alkyl,fluoro or a [err]alkoxy provided said
last men- tioned alkoxy is not bound to a carbon atoms already singly bound
to another oxygen atom; [err] and R8 being further independently selected
from aryl of up to 10 carbon atoms, [err] cycloalky, and 15
oxacycloalkyl of up to 7 carbon atoms, each of which may be unsubstituted
or further substituted with a substituent selected from the group of
substituents for said alkyl set forth above; each [err] and [err] are
selected from the same group setforth above for [err] are further inde-
pendently selected from [err]alkoxycarbonyl, [err]alkanoyloxy,
[err]alkenyloxycarbonyl, and [err] alkenoyloxy, each of which
unsubstituted orsubstituted by fluoro, aryl ofup to 10carbonatoms or[err]
20      alkoxy, and [err] and [err] are still further independently
selected from aryloxy of up to 10 carbon atoms, cyc- loalkoxy of up to 8
carbon atoms, cycloalkyl (of up to 8 carbon atoms)-carbonyloxy, cycloalkoxy
(of up to 8 carbon atoms)-carbonyl, aroyloxy of up to 11 carbon atoms,
oxacycloalkoxy of up to 7 carbon atoms, oxacycloalkenyloxy of up to 7
carbon atoms, oxacycloalkoxy (of up to 7 carbon atoms)-carbonyl, oxacyc-
loalkyl (of up to 7 carbon atoms)-carbonyloxy, and aryloxy (of up to 10
carbon atoms)-carbonyl, each of 25      which may befurthersubstituted
byfluoro, [err]alkyl or[err] alkoxy, provided thatany substituent having an
oxygen atom as its link to the rest of the molecule may not be a
substituent on the same carbon atom which is singly bonded to another
oxygen atom; in addition, 2 adjacent groups, selected from [err] together
with the atoms to which they are attached may form a 5-8 membered
cycloalkyl, 5-8 membered oxacycloalkyl or bicyloalkyl ring ; and each [err]
is independently selected from hydrogen, [err]alkyl and so      phenyl,
said device having a receding contact angle of less than [err] and having a
Dk [err] [err] of at least about 7, and a water content of at least 10% in
the swollen state in its aqueous environment of use. 2.The device of claim
1 wherein said polymer isa copolymerof said monomerhaving a
segmentofformula la and a hydrophilic modifying monomer In a amount
sufficient to maintain the water content of said polymer 35  in its swollen
state hints aqueous environment of use at atleast 10%, said hydrophilic
modifying monomer being selected from aa) polyethylene glycols of the
formula 40                        [err]             (A) or ab) pyrrolidones
of the formula 45 [err] 50 wherein [err] is hydrogen or [err] alkyl, g is
an Integer of from 1-25, or ac) a compound of the formula [err] 55 wherein
[err] Is a polymerizable or reactive moiety selected from i) ethylenically
unsaturated radicals, ii) anhydrides, iii) amines, iv) acids, v) esters, vl
amides, vii) ethers, viii) acid halides, [err]is selected from the meanings
given for [err] and ix) epoxy groups, x) isocyanates and isothiocyanates 18
EP  0 330 616 B1                     11111111111111111111111111111 and xi)
hydroxy; div is selected from ba) a divalent aliphatic group of up to 25
carbon atoms, which may also be Interrupted, or terminated, or 



interrupted and terminated by oxy, carbonyloxy, amino,
aminocarbonyl,oxycarbonyl, ureido, oxycar- 5      bonylamino, or
carbonylamino; bb) a divalent 5-7 membered cycloaliphatic and 5-7 membered
cycloaliphatic[err]aliphatic group which may also be interrupted,
terminated, or interrupted and terminated as In group ba) above except that
said interruptions cannot occur within said cycioaliphatic portions; bc) a
divalent arylene group having 6-25 carbon atoms which is unsubstituted or
substituted by at least 10      one substituent selected from halogen,
[err] alkyl, and [err] perhaloalkyl; bd) a divalent aralkyl or alkaryl or
alkylene-aryl-alkylene having 7-25 carbon atoms which is uninterrupted or
interrupted in the alkyl portion, or terminated, or interrupted in the
alkyl portion and terminated with an interrupting or terminating group as
mentioned in ba) above, and each of said uninterrupted, interrupted, and
terminated aralkyl and alkaryl groups is further unsubstituted or
substituted by a substituent selected 15     from halogen, [err] alkyl, and
[err] perhaloalkyl be) [err] wherein na Is an integer of 8-100; and boa) R
is hydrogen, [err] is methyl, and nb is zero; or 25      beb) [err] is
methyl, [err] is hydrogen, and nb is zero; or bec) [err] and Rb are
hydrogen and nb is one; nz Is an integer of 1 up to the valence of Hy and
where nz is less than the valence of Hy, the remaining. valences of Hy are
taken up with hydrogens; and Hy Is a hydrophilic group selected from SO
Ca) morpholino ; cyclic amide radicals of 5-7 ring members; saturated and
unsaturated cyclic N,N-diamide radicals of 5-6 ring members; groups of the
formula 35                                      (E') nd
[err] 40       having 6-7 ring members wherein nc and nd are selected from
0-2; and cyclic amines of 5-6 ring members; each unsubstituted or
substituted by hydroxy-[err] alkyl, carboxy, or lower alkyl; cb)
tetrahydrofurfuryl; cc) mono-, di, and polysoccharide radicals, whether
straight chain or cyclic, their corresponding sugar alcohol radicals,
pentaerythritol radicals, and polyvinyl alcohol radicals; 45      cd)
polyhydroxy [err]alkyl radicals. 3. The device of claim 1 wherein a is one.
4. The device of claim 1 wherein each D and W is oxygen. 5. The device of
claim 1 wherein each L Is -BRB'-, each B is -C(O)NH- wherein the nitrogen
atom is bound to R. and R is [err] 55 6. The device of claim 5 wherein R Is
19    EP 0 330 616 B1                     11111111111111111111111111 13 5
7. The device of claim 1 wherein each [err] and [err] is methyl. 8. The
device of dalm 1 wherein h and I are each 4. 



9. The device of claim 1 wherein v is from about 15 to about 50. 10.The
device ofclaim 7wherein his 4; i is 4; and v is from about 15to about 50.
10      11. The device of claim 1 wherein a) each b is 1 and [err] are all
hydrogen or b) each b is zero, each [err] is hydrogen, and each R7 is
methyl. 12. The wettable, flexible, oxygen permeable, ophthalmic device of
claim 1, the crosslinkable monomer having 15     a) a partial formula (Ib)
20 wherein each S" is independently a segment of formula la of claim 1;
each D, A and L Is Independently as defined in claim 1; is 1-10; and a
times c is 1-10; or b) a partial formula 25
[err] wherein each S" is independently a segment offormula la of claim 1; D
and 8' are as defined in claim 1; c Is. 1-10, and La is selected from
-BRB'- and -BR-. 13. The device of claim 12 wherein a is one. 30      14.
The device of claim 12 wherein each D and W is oxygen. 15. The device of
claim 12 wherein each L is -BRB'-. each B is -C(O)NH- wherein the nitrogen
atom is bound to R, and R is 40 16. The device of claim 12 wherein R Is
[err] 17. The device of claim 12 wherein each [err] is methyl. 18. The
device of claim 12 wherein h and I are each 4. so      19. The device of
claim 12 wherein v is from about 15 to about 50. 20. The device of claim 17
wherein h is 4; is 4; and v is from about 15 to about 50. 21. The device of
claim 12 wherein a) each b is  1 and [err]  are all hydrogen or b) each b
is zero, each [err]is hydrogen, and each [err]is methyl. 55      22. The
device of claim 14 wherein c is 1. 23. The device of claim 12 wherein La Is
-BRB'-. 24. The wettable, flexible, oxygen permeable ophthalmic device of
claim 13, the monomer having the for mula 20    EP 0 330 616 B1
C     L    M     S [err] 5   wherein e is zero or one; each D, A, L, S" and
c is Independently as defined In claim 1; L' is hydrogen, P'-BRB'-, P-RB'-,
P'-BR-, or P'-R-; L" Is hydrogen, P', or, in case that e is zero also
-D-S'-La-P'; La being as defined in claim 12; 10  and P' is hydrogen,
amino, hydroxy, NCO, NCS, vinyl or a moiety containing a crosslinkable
group which may be crosslinked when coreacted with a suitable crosslinking
agent or when irradiated by actinic radiation. 



25. The device of claim 24 wherein a Is one. 26. The device of claim 24
wherein each D and W Is oxygen. 27. The device of claim 24 wherein each L
is -BRB-, each B is -C(O)NH- wherein the nitrogen atom is 15  bound to R,
and R Is 20 28. The device of claim 24 wherein R Is 26 [err] 30 29. The
device of claim 24 wherein each [err] is methyl. 30. The device of claim 24
wherein h and I are each 4. 31. The device of claim 24 wherein v is from
about 15 to about 50. 32. The device of claim 29 wherein h is 4; ism 4; and
v Is from about 15 to about 50. 35      33. The device of claim 24 wherein
a) each b Is 1 and [err] are all hydrogen or b) each b Is zero, each [err]
and [err] Is hydrogen, and each [err] is` methyl. 34. The device of claim
24 wherein c is 1. 35. The device of claim 24 wherein L' Is P'-BRB'-. 40
36. The device of claim 24 wherein La Is -BRB'-. 37. The device of claim 24
wherein each P' Is [err] 45 [err] 50 38. The device of claim 1 which Is a
contact lens. 39. An optically clear wettable, flexible, oxygen permeable
polymer of a crosslinkable monomer having a 55  segment S" of the formula
21    [err] a 5   wherein all the variables have the meaning as specified
In claim 1, said polymerhaving a receding contactangle of less than [err]
and having a [err]of at least about 7, and a water content of at least 10%
In the swollen state In Its aqueous environment of use. 40. The polymer of
claim 39 whereIn said polymer is a copolymer of said monomer having a
segment of formula la and a hydrophilic modifying monomer in an amount
sufficient to maintain the water content of said 10 polymer in its swollen
state in its aqueous environment of use at at least 10%, said hydrophilic
modifying mono- mer being selected from the monomers as specified in claim
2. 41. The device of claim 2 wherein said hydrophilic modifying monomer Is
selected from the group of the formula 15
[err] 42. The polymerof claim 40 wherein said hydrophilic modifying monomer
is selected form thegroupofthe formula 20
[err] 43. The device of claim 1 wherein atleast50% of said
polymericAblockshave nomorthan 15 oxyalkylene 



units per homopolymeric sub block. 44. The device of claim 43 wherein at
least 75% of said polymeric A blocks have no more than 15 oxyal- 25  kylene
units per homopolymeric sub block. 45. The device of claim 44 wherein 100%
of the polymeric A blocks have no more than 15 oxyalkylene units per
homopolymeric sub block. 46. The device of claim 1 wherein within said A
blocks having no more than 15 oxyalkylene units per homopolymeric sub
block, said homopolymeric sub block has no more than 10 oyyalkylene units
per 30  homopolymeric sub block. 47. The device of claim 1 wherein within
said A blocks having no more than 15 oxyalkylene units per homopolymeric
sub block, said homopolymeric sub block has no more than 7 oxyalkylene
units per homopolymeric sub block. 48. The device of claim 1 wherein within
said A blocks having no more than 15 oxyalkylene units per 35
homopolymeric sub block, said homopolymeric sub block has no more than 4
oxyalkylene units per homopolymeric sub block. 49. The device of claim 1
wherein said A groups which are limited to having no more than 15
oxyalkylene units per homopolymeric subblock are of the formula 40
[err] wherein each polyoxyalkylene, and polyoxyalkylene[err] is
independently a homopolymer of [err] oxyalkylene, each homopolymer having
no more than 15 oxyalkylene units and no two adjacent polyoxyalkylene sub
blocks are the same and xx Is an integer of one to 500. 45      50. Use of
a polymer of claim 39 or 40 for the manufacture of an ophthalmic device.
51. The device of claim 24 wherein the monomer of formula I Is of the
fonnula VII, 50 3 55     [err] 22    EP 0 330 616 B1
111111111111111111111111111 where Q is 5
[err] and L Is B-R-B' or B-R, one of e and k is one and the other zero;
[err] Is hydrogen or methyl; each R is a divalent arylene group of 6 to 15
carbon atoms, a divalent [err]arylene-amino carbonyloxy[err] 10 alkylene;
or divalent [err] cycloaliphatic; B and  B' are each or 20 25  each [err]
is alkyl of 1 to 6 carbon atoms, or mixtures thereof with units wherein
[err]is hydrogen, preferably with the proviso that [err] can be hydrogen in
no more than about 75%, of any one unit; each x is 4-200, v Is 2-66, 1 and
h are independently 2, 3 or 4; and a is an integer of 1-10. Claims for the
Contracting State: ES 30 1. An optically clear wettable, flexible, oxygen
permeable ophthalmic device fabricated from a polymer of a crosslinkable
monomer having a segment S" of the formula 



35                                       [err] wherein a Is 1 to 10 40
each D Is Independently oxygen or [err] each W Is a single bond, oxygen or
[err] each S' Is Independently a segment of formula 11, 45 [err] 50  each h
and I Is an Integer from 1 to 6, v Is an integer from 2-300, [err] are
independently alkyl of up to 18 carbon atoms, or aryl of up to 12 carbon
atoms. each L is independently -BRB'-, -BR-, -RB'- or-R-; each of B and B'
Is selected from [err] 23    EP 0 330 616 B1 with the carbonyl group being
bound to A, S' or D; each R Is Independently a divalent linking group
selected from a) a divalent aliphatic group of up to 25 carbon atoms which
may be interrupted by oxy, carbonyloxy, amino, aminocarbonyl, oxycarbonyl,
ureido, oxycarbonylamino, or carbonylamino; 5      b) a divalent5-7
membered cycloaliphatic group having 5 to25 carbon atomsand a divalent 5-7
membered cycloaliphatic [err] aliphatic group; c) a divalent arylene group
having 6-25 carbon atoms ; and d) a divalent aralkyl or alkaryl group
having 7 to 25 carbon atoms; e) a divalent alkylene-aryl-alkylene having 8
to 30 carbon atoms, 10     wherein groups b), d) and e) can be optionally
interupted In the non-cyclic portions thereof by the same groups as in
group a) and wherein the aryl rings in groups c), d) and e) may be
furthersubstituted with one or more substituents selected from halogen,
[err] alkyl, and [err] perhalo alkyl; and each A is independently a
polymeric block of poly[err]oxyalkylene of the formula III, 15 [err] of
which at least 30% of the A blocks within any one polymer are a)
homopolymers of oxyalkylene having no more than 15 oxyalkylene units, or b)
block copolymers of oxyalkylenes having homopolymeric subblocks of no more
than 15 oxyalkylene 25      units, each A group having a total of from
1-1000 oxyalkylene units, in which formula b Is Independently zero to 4,
the terminal oxygen within each unit of formula III being replaceable by
[err] each of [err] [err] and [err] Is Independently selected from the
group consisting of hydrogen, halogen, an aliphatic aromatic or
heterocyclic radical selected from : unsubstituted [err]alkyl; substituted
[err]alkyl ; unsubstituted [err] alkenyl ; and substituted [err] alkenyl ;
wherein the alkyl and alkenyl substituents are Indepen- so      dently
selected from [err] alkoxycarbonyl, [err] alkenyloxycarbonyl, fluoro, aryl
of up to 10 carbon atoms,[err] alkoxy, [err] alkanoyloxy, aryloxy of up to
10 carbon atoms, [err] alkenoyloxy, aroyl of up to 10 carbon atoms,
aroyloxy of up to 11 carbon atoms, [err] cycloalkyl, [err] cycloalkoxy,
[err] cyc- loalkyl-carbonyloxy, [err] cycloalkoxy-carbonyl, oxacycloalkyl
of up to 7 carbon atoms, oxacycloalkoxy of up to 7 carbon atoms,
oxacycloalkoxy (up to 7 carbon atoms)-carbonyl, oxacycloalkyl (up to 7
carbon 35      atoms)-carbonyloxy, and aryl (of up to 10 carbon
atoms)-oxycarbonyl, each of said alkyl and alkenyl sub- stituents being, in
turn, optionally substituted by[err]alkyl, fluoro ora [err] alkoxy provided
said last men- 



tioned alkoxy Is not bound to a carbon atoms already singly bound to
another oxygen atom; [err] and [err] being further independently selected
from aryl of up to 10 carbon atoms, [err] cycloalkyl, and oxacycloalkyl of
up to 7 carbon atoms, each of which may be unsubstituted or further
substituted with a 40     substituent selected from the group of
substituents for said alkyl set forth above; each [err] are selected from
the same group set forth above for [err] are further inde-
pendentlyselected from [err]alkoxycarbonyl, [err]alkanoyloxy, [err]
alkenylaxycarbonyl, and [err] alkenoyloxy, each ofwhich is unsubstituted
orsubstituted byfluoro, aryl of upto 10 carbon atoms, or[err] alkoxy, and
[err] are still further independently selected from aryloxy of up to 10
carbon atoms, cyc- 45     loalkoxy of up to 8 carbon atoms, cycloalkyl (of
up to 8 carbon atoms)-carbonyloxy, cycloalkoxy (of up to 8 carbon
atoms)-carbonyl, aroyloxy of up to 11 carbon atoms, oxacycloalkoxy of up to
7 carbon atoms, oxacycloalkenyloxy of up to 7 carbon atoms, oxacycloalkoxy
(of up to 7 carbon atoms)-carbonyl, oxacyc- loalkyl (of up to 7 carbon
atoms)-carbonyloxy, and aryloxy (of up to 10 carbon atoms)-carbonyl, each
of which may be further substituted byfluoro, [err] alkyl or[err]alkoxy,
provided that any substituent having 50      an oxygen atom as its link to
the rest of the molecule may not be a substituent on the same carbon atom
which is singly bonded to another oxygen atom; in addition, 2 adjacent
groups, selected from [err] together with the atoms to which they are
attached may form a 5-8 membered cycloalkyl, 5-8 membered oxacycloalkyl or
bicycloalkyl ring; and each [err] Is independently selected from hydrogen,
[err] alkyl and phenyl, said device having a receding contact angle of less
than [err] and having a Dk [err] 55     [err] of at least about 7, and a
water content of at least 10% In the swollen state in its aqueous
environment of use. 2. The device of claim 1 wherein said polymer isa
copolymerofsaid monomer having a segment fformula la and a hydrophilic
modifying monomer In a amount sufficient to maintain the water content of
said polymer 24    11111111111111111111111111 EP 0 330 616 B
* C   L M       S In Itsswollenstate in its aqueous environmentof use at
atleast 10%, said hydrophlicmodifying monomer being selected from aa)
polyethylene glycols of the formula 6 (A) 10      or ab) pyrrolidones of
the formula [err] wherein [err] Is hydrogen or [err] alkyl, g is an Integer
of from 1-25, or ac) a compound of the formula 20 [err] wherein [err] is a
polymerizable or reactive moiety selected from 1) ethylenically unsaturated
radicals, ii) anhydrides, III) amines, iv) acids, v) esters, vi) amides,
vii) ethers, viii) acid halides, 25      [err] is selected from the
meanings given for [err] and ix) epoxy groups, x) isocyanates and
isothiocyanates and xi hydroxy; div Is selected from ba) a divalent
aliphatic group of up to 25 carbon atoms, which may also be Interrupted, or
terminated, or interrupted and terminated by oxy, carbonyloxy, amino,
aminocarbonyl,oxycarbonyl, ureido, oxycar- 30      bonylamino, or
carbonylamino; 



bb) a divalent 5-7 membered cycloallphatic and 5-7 membered
cycloallphatic[err]aliphatic group which may also be Interrupted,
terminated, or Interrupted and terminated as in group be) above except that
said interruptions cannot occur within said cycloaliphatic portions; bc) a
divalent arylene group having 6-25 carbon. atoms which is unsubstituted or
substituted by at least. 35      one substituent selected from halogen,
[err] alkyl, and [err] perhaloalkyl; bd) a divalent aralkyl or alkaryl or
alkylene-aryl-alkylene having 7-25 carbon atoms which Is uninterrupted or
interrupted in the alkyl portion, or terrninated, or Interrupted In the
alkyl portion and terminated with an Interrupting or terminating group as
mentioned in ba) above, and each of said uninterrupted, interrupted, and
terminated aralkyl and alkaryl groups is further unsubstituted or
substituted by a substituent selected 40     from halogen, [err] alkyl, and
[err] perhaloalkyl; be) 45 [err] na                            D wherein na
is an Integer of 8-100; and so      bea) [err] is hydrogen, [err] is
methyl, and nb Is zero; or beb) [err] Is methyl, Rb Is hydrogen, and nb is
zero; or bec) [err] are hydrogen and nb is one; nz Is an Integer of 1 up to
the valence of Hy and where nz is less than the valence of Hy, the
remaining valences of Hy are taken up with hydrogens; 55      and Hy is a
hydrophilic group selected from ca) morpholino ; cyclic amide radicals of
5-7 ring members; saturated and unsaturated cyclic N,N-dianride radicals of
5-6 ring members; groups of the formula 25    EP 0 330 616 B1
*   C   L  M   S (') 5           [err]                             [err]
having 6-7 ring members wherein nc and nd are selected from 0-2; and cyclic
amines of 5-6 ring members; each unsubstituted or substituted by
hydroxy[err] alkyl, carboxy, or lower alkyl; 10      cb)
tetrahydrofurfuryl; cc) mono-, di-, and polysaccharide radicals, whether
straight chain or cyclic, their corresponding sugar alcohol radicals,
pentaerythritol radicals, and polyvinyl alcohol radicals; cd) polyhydroxy
[err]alkyl radicals. 3. The device of claim 1 wherein a is one. 15      4.
The device of claim 1 wherein each D and W is oxygen. 5. The device of
claim 1 wherein each L Is -BRB'-, each B Is -C(O)NH- wherein the nitrogen
atom is bound to R, and R is 20 25      6. The device of claim 5 wherein R
is a) each b Is I and [err] are all hydrogen or b) each b Is zero, each
[err] is hydrogen, and each [err]is methyl. 12. The wettable, flexible,
oxygen permeable, ophthalmicdevice of claim I the crosslinkablemonomer hav-
40  ing a) a partial formula 



(Ib) 46 wherein each S" is independently a segment of formula la of claim
1: each D, A and L is independenently as defined in claim 1 c Is 1-10; and
a times c is1-10: or b) a partial fonnula 50 [err] wherein each S" Is
Independently a segment of fonnula la of claim I ;D and S' are as defined
in claim  1; c is 1-10, and La Is selected from -BRB' - and -BR-. 55
13. The device of claim 12 wherein a is one. 14. The device of claim 12
wherein each D and W is oxygen. 15. The device of claim 12 wherein each L
is -BRB'-, each B is -C(O)NH- wherein the nitrogen atom is bound to R, and
R Is 26    EP 0 330  61 6 B1 CH3 . 18. The device of claim 12 wherein R is
10 [err] 17. The device of claim 12 wherein each [err]is methyl. 15     18
The device of claim 12 wherein h and i are each 4. 19. The device of claim
12 wherein v is from about 15 to about 50. 20. The device of claim 17
wherein h is 4 ; i is 4; and v is from about 15 to about 50. 21. The device
of claim 12 wherein a) each b is 1 and [err] are all hydrogen or b) each b
is zero, each [err] Is hydrogen, and each 20  [err]is methyl. 22. The
device of claim 14 wherein c is 1. 23. The device of claim 12 wherein La is
-BRB'-. 24. The wettable, flexible, oxygen permeable ophthalmic device of
claim 13 the monomer having the for- mula 26 [err] wherein e is zero orone;
3o  each D, A, L, S" and a is Independently as defined in claim 1; L' is
hydrogen, P'-BRB-, P'-RB'-, P'-BR-, or P'-R-; L" is hydrogen, P'. or, in
case thate is zero also -D-S'-La-P; La being as defined in claim 12; and P'
Is hydrogen, amino, hydroxy, NCO, NCS, vinyl or a moiety containing a
crosslinkable group which rqay 35  be crosslinked when coreacted with a
suitable crosslinking agent or when Irradiated by actinic radiation. 25 The
device of claim 24 wherein a is one. 26. The device of claim 24 wherein
each D and W is oxygen. 27. The device of claim 24 wherein each L is
-BRB'-, each B is -C(O)NH- wherein the nitrogen atom is bound to R. and R
is 



40 [err] 45 28. The device of claim 24 wherein R is 29. The device of claim
24 wherein each [err] is methyl. 55      30. The device of claim 24 wherein
h and I are each 4. 31. The device of claim 24 wherein v is from about 15
to about 50. 32. The device of claim 29 wherein h is 4; i is 4; and v is
from about 15 to about 50. 33. The device of claim 24 wherein 27    EP O
330 616 B1                      *       C  L   M   S a) each b is I and
[ERR] are all hydrogen or b) each b Is zero, each [ERR]Is hydrogen, and
each R7 is methyl. 34. The device of claim 24 wherein c Is 1. 35. The
device of claim 24 wherein L' is P'-BRB'-. s      36. The device of claim
24 wherein La is -BRB'-. 37. The device of claim 24 wherein each P' is 10
[err] 15                                         [err] 38. The device of
claim 1 which Is a contact lens. 39. A process for manufacture of an
optically clear wettable, flexible, oxygen permeable polymer of a 20
crosslinkable monomer having a segment S" of the formula -(W-S'-L-D-A-L)-
(Ia) 25 wherein all the variables have the meaning as specified in claim ,
said polymer having a receding contact angle of less than [err] and having
a [err] of atleast about7, and a watercontent of at least 1 0% in the
swollen state In its aqueous environment of use, by reacting the required
Intermediates In a manner known per se. 30      40. The process of claim 39
wherein said polymer Is a copolymer of said monomer having a segment of
formula la and a hydrophilic modifying monomer In an amount sufficient to
maintain the water content of said polymer in its swollen state in its
aqueous environmentof use at atleast 10%, said hydrophilic modifying mono-
mer being selected from the monomers as specified in claim 2. 41. The
device of claim 2 wherein said hydrophilic modifying monomer is selected
from the group of the 35 formula [err] 42. The process of claim 40 wherein
said hydrophillc modifying monomer is selected from the group of the 40
formula [err] 43.The deviceofclaim 1 wherein atleast 50%ofsaid
polymericAblockshave no morethan 15 oxyalkylene 45  units per homopolymeric
sub block. 44. The device of claim 43 wherein at least 75% of said
polymeric A blocks have no more than 15 oxyal- kylene units per
homopolymeric sub block. 45. The device of claim 44 wherein 100% of the
polymeric A blocks have no more than 15 oxalkylene 



units per homopolymeric sub block 50      46. The device of claim 1 wherein
within said A blocks having no more than 15 oxyalkylene units per
homopolymeric sub block, said homopolymeric sub block has no more than 10
oxyalkylene units per homopolymeric sub block. 47. The device of claim 1
wherein within said A blocks having no more than 15 oxyalkylene units per
homopolymeric sub block, said homopolymeric sub block has no more than 7
oxyalkylene units per 56   homopolymeric sub block. 48. The device of claim
1 wherein within said A blocks having no more than 15 oxyalkylene units per
homopolymeric sub block, said homopolymeric sub block has no more than 4
oxyalkylene units per homopolymeric sub block. 28    EP 0 330 616 B1
C     L      M     S 49. The device of claim 1 wherein said A groups which
are limited to having no more than 15 oxyalkylene units per homopolymeric
subblock are of the formula [err] wherein each polyoxyalkylene[err] and
polyoxyalkylene[err] is independently a homopolymer of [err] oxyalkylene,
each homopolymer having no more than 15 oxyalkylene units and no two
adjacent polyoxyalkylene sub blocks are the same and xx is an integer of
one to 500. 50. Use of a polymer of claim 39 or 40 for the manufacture of
an ophthalmic device. 10      51. The device of claim 24 wherein the
monomer of formula I Is of the formula VII, [err] where Q is 25 and L is
B-R-B' or B-R, so  one of e and k Is one and the otherzero; [err] Is
hydrogen or methyl; each R Is a divalent arylene group of 6 to 15 carbon
atoms, a divalent [err]-arylene-amino carbonyloxy-[err] alkylene; or
divalent [err] cycloaliphatic; B and B' are each 35 40  or 45 each[err] Is
alkyl of 1 to 6 carbon atoms, or mixtures thereof with units wherein [err]
Is hydrogen, preferably with the proviso that [err] can be hydrogen In no
more than about 75%, of any one unit; each x Is 4-200, v Is 2-66, i and h
are independently 2, 3 or 4; and a is an integer of 1-10. 50 Ansprnche
Patentanspriche fir die Vertragseataton AT, BE, CH, DE, FR, GB, GR, IT, U,
LU, NL, SE S6      1. Optisch WIares, benetzberes, flexibles,
sauerstoffdurchlassiges ophthalmisches Mittel, hergesteilt aus elnern
Polymer aus einem vernetzbaren Monomer mit elnem Segment SI der Formel
-(W-S'-L-D-A-L). PA) 29   



1111111111111111111111111 EP O 330 616 B1                       c   L  M
S worh a I bls 10 ist ;jedes D unabhingig Sauerstoff oder-N(R9- Ist;Jedes W
elns Ei nohbindung, Sauerstoff oder-N(Rg)- 1st; jedes 8' unablingig sin
Segment mit der Fonnel 11 lt, 5 -(CS)i  iOs-t-(CR2).-,W-           (X i1
jsdes h und i esine ganze Zahl von I bIs 1B ist, v ehne ganze Zahl von
2-300 lst; R1 und R2 unabhinglg Alkyl mit bis zu 18 Kohlenstoffaltomen odor
Aryl mit bis zu 12 Kohlonstoffatomen 8ind, jedes L unabhinig -BRB'-, -BR-,
-RB'- oder -R- ist; jedes von B und B' ausgewahit wird aus 15
_g      t       irni -LH                                         - wobel
die Carbonylgruppe an A, SI oder D gebunden let; jedes R unabhangig sine
divalente Vedft0primgs- 20  gruppe ist, die ausgewihit wird aus a) einer
divalenten allphatlachen Gtuppe mit bis zu 25 Kohlenstoffatomen, die durch
Oxy, Carbonyloxy, Amino, AmInocarbonyl, Oxycarbonyl, Ureido,
Oxycarbonylamino oder Carbonylamino untsrbrochen sein kann; b)
elnerdtvalenten 6-7 gledrigen cycloaglphatichen GruppemitS bs26
Kohlenstoflomen und einerdiva- 25     lenten 5-7 giedrigen
cydoallphaflschenC1--allphatischen Gruppe; c) siner divalenten Arylengruppe
mit 8-26 Kohienstoffatomen ; und           .    .       . . d) siner
divalenten Aralkyl- odor Alkarylgruppe mit 7 bI 25 Kohlenstoffatomen; e)
elnem divalenten AlkylemAryli-Alkien mit 8 bbe 30 Kohlenebffatornen, worin
die Gruppen b), d) und e) wahlwelse Im nicht-cyclischen Tell unterbrochen
soln konnen duch dbe glebchen Gruppen wle In Gruppe so      a), und worin
die Aryilringe In den Gruppen c), d) und e) weiters substitulert sein
konnen mt elnrem odor mehreren Substiltuenten, die ausgewlhltwerden aus
Halogen, CrC4-Alkyl und CrClrPerhaloalkyl; und Jedes A unabhingig sin
polymerer Block von Poly-CrCcaoyalkylen der Fonnel Ill. let 35 @ 0b  X
~~~~~~~(III); 40  wovon zumindest 30% dorA-Blacke innerhalb Irgendelnes
Polymers a) Homopolymere von Oxyalkylen mit nloht mehr ale 15
Oxyalkylen-Elnheiten, odor b) Blockoopolymere von Oxyalkylenen mit
homopolymeren Subblocken von niclt mehr ale 15 Oxyslkylen- Elnhelten aind;
wobei jade Gruppe A Inageseamt 1-1 000 Oxyalkylen-Einheoten hat, In
welacher Formel b unabhrngig Null 4S      bis 4 Ist, der endclendige
Sauerstoff In Jeder Einhelt der Fonnel Ill durch -NRO- aolzbar sK lodes von
RP, R4, R7 und R$ unabhlnglg ausgewhitwkd aus der Gruppe bestehend aus
Wassorstoff, Halogen, e.- nem aliphatlschen, aromatschen odor
heteroqyclischen Rest, der ausgowOihitwird aus: unsubeitulertenm
C1-C1-AlIyi ; subsotlulerlem Cl-C1rAlkyl; unsubsillulertem Ca.CirAl1d=yI;
und subiftuloterm Crle- Alkenyl ; wobel die Aliyl- und Alkenyl-Subedtuenten
unabhfngig ausgewihit warden sue Cq-C0rAlkoxy- 60      carbonyl,
CrCr-Alkenyloxycarbonyl, Fluor, Asyl mit bis zu 10 Kohlenstoffatomen, q-C-A
kxy, CI-CrAlkafnoyloxy, Aryloxy mit bis zu 10 Kohlenstoffatomen,
CrC.Alkenoyloxy, Aroyl mit bbe zu 10 Koh- lenstoffatomen, Aroyloxy mit bis
zu 11 Kohlenstoffatomen, CC6Cydoaili CrC8Cycloaikoxy, CQr  r
Cycloalkyl-carbonylocy, Cs-O-Cycoaikwoy-carbonyl, Oxacydoalkyl mit bbs zu 7
Kohlonstoffatomen, Oxacycloalkoxy mit bl zu 7 Kohlentoffatomen,
Oxacycloalkoxy (bis zu 7 Kohlonstoftiome)-oarbonyi, s5      Oxacycloalkyl
(bis zu 7 Kohlenstoffa oe)-oarbonyhoy und Aryl (mit bis zu 10 Koins en)-
carbonyl, wobdi jedor der benannbsn Aky- und Alkenyl-Substituenten
selnerselts wahwelse subsilortl.: let durch Cr-C.ikyi, Fluor odor eln
CrCrAlkoxy, vorausgesetzt, dall das zullkW angeflhrte Alkoxy nloht an eln
Kohlenstoffatom gebunden [At ds schon einfach an sin underso Sauerstoflatom
gebunden let; R, 30 



EP 0 330 616 B1                       C  L  M  S R4, R7 und R8 welters
unabhlngig ausgewfhIt werden aus Aryl mit bis zu 10 Kohlenstoffatomen, CrC
Cycdoalkyl und Oxacycloalkyl mit be zu 7 Kohlenstoffatomen, wovon Jedes
unsubstituiert oder welter sub- stituiert sehn kann mit etnem
Substftuenten, der ausgewahit wird aus der Gruppe von Substituenten fir das
genannte Alkyl, die oben dargelegt let; s      jedes R5 und R6 ausgewihit
wird aus der gleichen Gruppe, die oben f!Dr Ra angefflhrt lst; und RG und
Rs welters unabhangig ausgewihit werden sue C1-C16-AlkoxycarbonyI,
C2G-C6-Aikanoyloxy, C2-CirAlkeny- loxycarbonyl und C-C16-Alkenoyloxy, wovon
Jedes unsubatitulert ist odor substitulert durch Fluor, Aryl mit bb zu 10
Kohienstoffalomen odor Ca-ClgrAikoxy, und Rs und R weiters unabhangig
ausgewihit werden sus Aryloxy mit bbe zu 10 Kohlenstoffatomen, Cycloalkoxy
mit bis zu 8 Kohlenstofttomen, Cycloalkyl (mit 10      biszu 8
Kohlenstoffatomen)-carbonyloxy, Cycloalkoxy (mitbiszu 8
Kohlenstoffatomen)-oarbonyl, Aroyloxy mit bis zu 11 Kohlenstoffatomen,
Oxacycloalkoxy mit bWe zu 7 Kohienstoffatomen, Oxacydoalkenyloxy mit biszu
7 Kohlenstoffatomen, Oxacycloalkoxy (mit bis zu 7
Kohlenstoffatomen)-carbonyl, Oxacycloalkyl (mit bis zu 7
Kohlenstofitormen)-carbonyloxy und Aryloxy (mit bis zu 10
Kohlenstofratomen)-carbonyl, wolon jedes welter substituiert sein kann
durch Fluor, C1-CAikyl odor C1-Cr-Alkoxy, vorausgesetzt, daR jeder 15
Substituentk der eh Sauerst0ffatom ale Verbindung zum Rest des MolekOils
hat nicht sin Substituent an demselben Kohlenstoffatom sehn darf, das
einfach an en anderesa Sauersloffatom gebunden lit; wolters konnen zwel
benschbarte Gruppen, ausgewahit unter R3 bW R8, zusammen mit den Atomen, an
die sie gebunden sind, ohen 5-8 gliedrigen Cycloalkyl-, 5-8 gliedrlgen
Oxacycloalkyl- oder Bicycloalkyiring bilden; undJedes R9 wird unabhangig
ausgewihit aus Wasserstoff, C-4-Alkyl und Phenyl, wobei besagtes Mittel 20
eoen anwachsenden Kontaktwinked von weniger ale 60 hat und sin Dk (x 1
0-mm- ml 2cm2 * s * mmHg) von wenigatens etwa 7 und einen Wassergehalt von
wenigetens 10% im gequollenen Zustand In der wA- rigen Umgebung der
Anwendung. 2. Mittel nach Anspruch 1, worin das Polymer sin Copolymer Ist
aus genanntem Monomer mit elnem Seg- ment der Formel la und einem
hydrophien Modifeierungsmonomer in einer Menge, die ausreichend ist, um 25
den Wassergehalt des Polymers im gequdllenen Zustand In wifrigen Milieu der
Anwendung autf wenigstens 10% zu halten, wobel besagtes hydrophiles
modflizierendes Monomer ausgewahit wird aus aa) Polyethylenglyooisn der
Formnds 30                     3_~~~~~~2__-8(CXZCHZo)-Rt2        (A) oder
ab) Pyrrolidonen der Formel RI 3 -j                                (B) 40
worin R22 Wasserdtoff oder -CTAikyW Eat, g sine ganze Zahl von 1-25 lat,
oder so) elner Verbindung der Formel (R2'-div).Hy (C) 45 worin R23 sine
polymerisirbare odor reaktive Einhelt ist, die ausgewihlt wird aus i)
ethylentsch ungesat- tigten Resten, ii) Anhydriden, i1i) Arninen, Iv)
Sauren, v) Estem, vi) Amiden, vil) Ethern, viii) Siurehaloge- niden, R2
ausgewghit wird aus den Bedeutungen M~r RW und ix) Epoxygruppen, x)
Isocyanaten und Isothlocyanaten und xi) Hydroxy; so      div ausgewahit
wird unter ba) slner divalenten allphaffechen Gruppe mit bis zu 25
Kohlenstoffatomen, die such durch Oxy, Carbo- nyloxy, Amino, Aminocarbonyl,
Oxycarbonyl, Ureldo, Oxycarbonylamino odor Carbonylamino unterbro- chen
odor abgeschlossen, odor unterbrochen und abgeschlossen sein kann; 



bb) elner divalenten 5-7 giledrigen cycloallphattsehen und 5-7 gliedrigen
CyCioaliphatieChen-Cl-C20-ai1pha- 5f     tisehen Gruppe, die such wie oben
in der Gruppe be) unterbrochen, abgeschlossen odor unterbrochen und
abgeschloseen seln kann, suger dao diese Unterbrechungen nicht innerhalb
der cycloaliphatischen Teils auffreten k5nnen; be) ner divaientbn
Arylengruppe mit 6.25 Kohlenstoffatomen, die unsubstitulert ist oder
substituiert durch 31    EP 0 330 616 B1           *  c   L  M  S  *
wenigstens inen Substituenten, derausgowlhitwird unterHalogen. C1-C4-AUkyl
und CrwPorhaloulkyli bd) olnem divalenton Aralkyl odor Alkary1 odor
Alkylen'aryl-alylen mit 7-25 Kohlonstoffatomen, das tm    .  .* AlbkAt11
unterbrochen odornioht untebrochen bt9 odor abSesohlossen, odor
unterbroohen knAlkylteDl und  ; abgeschlossen mit elner unterbrechenden
odor absohlleigenden Gruppe wib untsr ba) erwihnt, unfld Jod  . 5
diesernichtunterbrochenen, unterbrochenen und
abgeochlosoenenAralkqy-undAlkaqyIgruppen Istwelters unsubstitutert
odersubstitulertdurch omnen unter Halogen, C1-C4-Alkyl und
CI-C1lPeh1haloaliky gewmhiten Substituenten: be) 0
aa                     a      b - +:-CS-t-(Cfl zv 03 "g~gh
(D)                           . worin ne elne ganze Zahi von B-100 let; und
15      bea) Ra Wasserstoff, Rb Methyl und nb Null ist; odor beb) RW
Methyl, Rb Waseorstoff und nb Null let; oder boo) R^ und Rb Wasserstoff
aind und nb l ist; nz sine ganze Zahl von I bis zur Valenz von Hy Ist, und
wo nz weniger als die Valenz von Hy let die ver- blelbenden Valenzen von Hy
von Wasserstfatom beosetzt worden; 20      und Hy sine hydrophle Gruppe
ist, die ausgewihit wkd unter ca) Morpholino; cyclischen Amidresten mit 5-7
Ringgliedem; goalittigien und ungestigton cyclisohen NN-Diamldresten mit
656 Riggleden ; Gruppen der Formiln .nc~~~~~~~~~~~~~. \-.~cH2    >-  (E)
oder  -  (Cl:- <  ~(C~lnd           z                     <CHO~ iiidE' ) 0
mit S-7 Riggliedem, worl no und nd ausgewlhit woeden unter 0-2; und
cycilsohen Aminen mit 6   Ing- gliedem ; Jedes unsubstitulirt der
substitulert durch Hydrm-C-alyl, Carboxy odor nleders Ail; cb)
Tetrahydrofurfuryi; c) Mono-, Df- oder Polysaccharldresten, geradkettlg
odor cyclisch, ihren orksprechenden Zuckeralkohol- 35     resten,
Pentaenythritresten und Polyvinylatkoholresten; cd)
Poiyhydrxy-C~rC-ikyirsten. 3. Mttel nach Anspruch 1, worin a 1 ist. 4.
MItel nach Anspruch 1, worln jades D und W Saueratoff let. 5. Mittel nach
Anspruch 1, worln jedes L gleich -BRBi-, jodes B gleich -C(O)NH- Ist, wobei
das Stickstof- 40  fatom an R gebunden let, und Jedes R le it. 45-+ * #*
.... 6. Mittel nach Anspeuoh 6, worin R flir  .:iC         ; tteht. 



.    / 55      7. Mittel nach Anspeuch 1, worin jades R1 und RA Methyl ist.
8. MiWel nach Anspnhoh 1. worin h und Ijeweils 4 sind. 9. Mittel nach
Anspruch 1, worin v stwa 15 bls etwa 50 birgL 10. Mittel nach Anspruch 7,
worn h 4 lt; 14 bst; und v etwa 15 bla etwa 50 btrgL          . 32    * C
L   M S EP0330616B1 11. Mittel nach Anspruch I worin a) jades b 1 ist und
R3-Rs ails Wasserstoff sind oder b) Jedes b Null Ist. Jades Rs, R' und Rs
Wasserstoff und jedes R7 Methyl ist. 12. Benetzberes, flexibles
sauerstoffdurchlfissiges ophthalmisches Mittel nach Anspruch 1, wobel das
ver- netzbare Monomer 5      a) sine Teilfbrmel -(D-A-L-S")d- (IS) hat,
worin jedes S8 unabhlngig sin Segment der Fornnd la von Anspruch 1 ist;
jades D, A und L unab- 10 hfingg wie Im Anspruch I definiert ist, c 1-10
betrfgt; und a mal c 1-10 ist :oder b) sine Teilformel -(S-)eD-S'-La-  (IC)
16      hat, woin jedes 8N unabhangig sin Segment der Formal Is van
Anspruch 1 Ist; D und SB wie im Anspruch I definbertaind; C 1-10 letund La
ausgewihitwird aus-BRBi'- und-BR-. 13. Mitel nach Anspruch 12, worin a I
bet. 14. Mittel nach Anspruch 12, worin jades D und W Sauerstoff let. 15.
Mittel nach Anspruch 12, worin jades L fMr -BRB'- stsht, Jedes B fir
-C(O)Ni-, wobel das Stlckstof- 20  fatom an R gebunden ist, und R fur 3 25
-~  ~-               steht. 16. Mittel nach Anspruch 12, worin R fOr - -.
4 >,       steht. 35      17. Mittel nach Anspruch 12, worin jedes R1 und
R2 Methyl isS 1& Mittel nach Anspruch 12, worin h und I jewelis 4 sind. 19.
Mittel nach Anspruch 12, worin v etwa 15 bWs etwa 50 betragt 20. Mittel
nach Anspruch 17, worin h 4 Ist; 14 ist; und v etwa 15 bis etwa 50 betrlgt.
21. Mittel nach Anspiuch 12, worin a) jades b 1 ist und R1R8 ailo
Wasseratoff sind, oder b) jades b Null 40  Ist, jades R3, R4 und R8
Wasserstoff und jades R7 Methyl lt. 22. Mittel nach Anspruch 14, worin c
glelch 1 ist 23. MIttel nach Anspruch 12, worin La fr -BRB'- steht. 24.
Benetzbares flexibles sauerstoffdurchllsslges ophthalmisches Mittel nach
Anspruch 13, wobel das Monomer die Formal 45 L'+(D-A-L) -S"---L"
(1) hat, worin a glelch Null oder 1 ist ;jedes D, A, L, SI und c unabhanglg
wie im Anspruch 1 definiert ist; L' fur 5o   Wasserstoff, P'-BRB'-,
P'-RBW-, P'-BR- oder P'-R- stsht; I' ffr Wasserstoff, P' oder, Im Falls dag
a Null lIt, fMr -D-S'-La-P'- steht; wobel La wle Im Anspruch 12 definlert
lot; 



und P' fOr Wasserstoff, Amino, Hydroxy, NCO, NCS, Vinyl oder sine Einhelt
steht, welche sine vernetzbare Gruppe enthilt, die vemetztwerden kann, wenn
miteinem gesigneten Vemetzungsmittel coreagiertoderwenn 66
mitwrIcsamerStrahlung bestrahitwird. 25 Mlttel nach Anspruch 24, worn a 1
ist 28. Mittel nach Anspruch 24, worh jades D und W Sauerstoff ist. 27.
Mittel nach Anspruch 24, worin jades L fir -BRB'-, jades B fOr -C(O)NH-,
worin das Stickstofiatom 33    EP 0 330616 B1
1111111111111111111111111111111 C   L  M   S * an R gebunden ist, und R
ffir 9z Stekt. 5 28. MIttel nach An.pruch 24, wor, R M.r 10 '3
s~steht. 29. Mittel nach Anepruch 24, worin jded RI und R2 Methyl let. 30.
MINe nach Anspruch 24, worin h wad I jewells 4 mind. 31. Mute! nach
Anspruch 24. worn v etwa 1. We .e  50 bet....i 32. MIttel nach Anspruch 29,
worin h 4 let; 14 ist; und vsvetwal5 blseOMwa0obeftwat 20 33. MOWte lnach
Anapruch 24, worin a) jades b 1 und R5-RB mile Waeseeratffalind, oder b)
jedes b NuNl K.t jades R3, R4 und Rs Wasseretoff und jades R7 Methyl 1st
34. Miffs! lnach Anspruch 24, worin c gleich I 1St. 35. Mittsl nach
Ansprucha 24, woruin L' fair P'-BRB'- steht. 36. Mile!l ninch Anepruch 24,
worin La fur -BRB'- tetht. 28      37. Mittel nach Anspruch 24, worhn jades
PI 93   ~  ~      do   -C2CH20gNH--1I*  tC"CHa 30 'OC-IC2    I  4I-CHOCHI.
V   ~       "                 steb.t; 35     238. Mittel nach Anspruch 12,
die ine KontJdeisnse Met. 39. Optiech kIares, benmtzbmres. flexcibis,
sauerstofdurchlisslges Polymer wsm rinem vemvezbarsn.a Monomer mit elnem
Segment 5W1 der Fofmim 40 wor2 altoe Varlaben die im Ansprich I angegebene
Bei utung haben, dma Polymer minen anwaohsenden Kon- taktw0nkel von weniger
ale 800 und sin Dk (x 10-b, 1 u ml 0(asen2 - a  mmHg) von werifbtens etwa 7
und etoen WasR ergehalt von wenigstens 10% Im geguolenen Zuetand lin
wKflgsn Mlieu derAnwendung hat 40. Polymer nach Anspruch 39, worin doe
gsnannte Polymer min Copolymer Id aut dea Monomer mit ml- 45  nem Segment
der Formel la und elnem hydrophilen modifzerenden Monomer In miner Menge,
dim uuereichend ist, um den Wauseergehalt dee genannten Polymers in selnem
gequollenen Zuetand Irn wArmgen Milieu der Anwendlung auf wenigetens 10% Zu
halten, wobsi besagtee hydrophiles mocifizierendes Monomer mum den
Monomeren gewfhltwird, Wi  lel im Annpruch 2 wpezifi- ' ert s-ad. 41.
Mittel nach Anspruch 2, worinedes hydrophil' mocifzerende Monomer s der
Gruppe der Fo-n; (RZ'dlv)JHy (C) waugewihit wird1. 



42. Polymerinach Anepruch 40, wdibclas hydrophlmmodiflerende Monomernue
deireuppe der Forma- 55 (R24-div)JHy (C) auMgewiheit winr. 34
111111111111111111111111111 43. Mittel nach Anspruch 1, worin wenigetens
50% der polymeren A-Blocke nicht mehr als 15 Oxyalkylen- Elnheten pro
homopolymerem Subblock haben. 44. Miti nach Anspruch 43, worn wenigetens
70%  der polymeren A-Blocke nicht mehr als 15 Oxyalky- len-Elnheiten pro
homopolymerem Subbiock haben. 6      45. Mitts! nach Anspruch 44, worin
100% der polymeren A-Blacke nicht mehr als 15 Oxyalkylen-Einheilen pro
homopolymerem Subblock haben. 46. Mittel nach Anspruch 1, worin In den
genannten A-B81cken mit nicht mehr ale 15 Oxyalkylen-Einheiten pro
homopolymerem Subblock dieser homopolymere Subblock nlcht mehr al 10
Oxyaikyisn-Elnhelten pro hornopolymerem Subblock haL 10      47. Mittel
nach Anspruch 1 worin In den genannten A-Blocken mit nicht mehr als 15
Oxyalkylen-Einheften pro homopolymerem Subblock dieser homopolyrner
Subblock nicht mehr alS 7 Oxyalkylen-Einheitsn pro homopolymerem Subblock
haL 48. Mittel naech Anspruch 1, worin Innerhalb der A-Blacke mit nicht
mehr ala 15 Oxyalkylen-Einheiten pro homopolymerem Subblock dieser
homopolymere Subblock nlcht mehr als 4 Oxyalkyien-Einheiten pro homo- f5
polynerem Subblock haL 49. MIt  nach Anspruch 1, worin diese A-Gruppen, die
auf nicht mehr als 15 Oxyalkylen-Einheiten pro homopolymerem Subblock
limitiert sind, die Formel [-Polyoxyalkyleni-Polyoxyalkylen2r-),, 20 haben,
In derledes Polyoxyalkyien1 und Polyoxyalkylen2 unabhingig ein Homopolyner
lotaus C2-G6Oxyalky- ben, Jades Honopolymer nicht mehr als 15
Oxyalkylen-Einhelten hat und kelne zwel benachbarten Polyoxy-
alkylen-SubblOcke glelch sind und xx elne ganze Zahl von I bis 500 Ist. 50.
Venwendung elnes Polymers nach Anspnuch 39 oder 40 zur Herstellung sines
ophthamnischen Mittels. 2a      51. Mittel nach Anspruch 24, worin das
Monomer der Formel I die Formnl VII hat 3~ ~~~~~~~~~~~~~~~~~~~~~ 3 -Q-LD
D-(CHz-i HS.O)L4+      D-(CH2Dh( .   r3        (Cfz)(-D- 30
e                 3    H 3-... 35~~~~~~~~~~~~~~~~~~~~~~~~~ -L-D-(CHZ-IH-O)
WV Le -   ~  h   C)-i- (CH z) -+ ( YII ) 36                      ~~
~~~~~           ~~a B3    H3  k                   , worin Q Mr Ra
.. :: 40 steht und L fMr B-R-B' oder B-R, elnes von e und k 1 ist, das
andere Null; Rs Wasserstoff oder Methyl Ist; jades
Rein.dlvalenteArylen-Gruppemit6 bisl 15 Kohlenstoffatomen,
sinedivalenteCz-C10Aryien-amino-car- 45 bonyloxy-C2x-Oalkylen-Gruppe ist;
oder divalente C3-C1s-cycioallphatlsche Gruppe; B und B' jewels fOr 0 



0 5 r 35                                                  .    stehen;
3edes RI5 sin Alky mit I bis 6 Kohlenstoffatomen ist, oder Mischungen davon
mit Einheiten, In denen RIO Was- serstoffist, vorzugswelse mitderMaBgabe,
daB R15 in nlchtmehrals etwa75% lrgendeinerEinheitWasserstoff soin kann;
jedesx 54-200 Ist; v2-861st, fund h unabhangig 2, 3 oder4sid; und aoe
snganeZahi von 1-10. .5  1st Patentanspruche fOr den Vetragsstaat: ES 1.
Optlach kWares, benekzbares, fleodbles, sauerstoffdurchlleaiges
ophthalmlsches Mtel, hergestelit aus 10  elnem Polymer aus elnern
vemetzbaren Monomer mit elnem Segment SI der Formal S'-L-DL
(IA) A worin a 1 ls 10ist; jedes D unabhgngig Saueratoffoder-N(Rs)- ist;
jedes Weine Elhchbindung, Sauerstff is  oder -N(R9)- ist )pdes S'
unabhingig ein Segment mit der Formel 11 ist, 20
~~~~~-(CHz)ir  )V7O- i-(CH2)i7'-U-( jades h und i sine ganze Zahl von 1 bis
61st, v eine ganze Zahl von 24300 ist; RI und R2 unabhingig Aikyl mit bis
zu 18 Kohlenstoffatomen odor Ary! mit bI zu 12 Kohiensatomen sind, 2s jedes
L unabhinig -BRB'-, -BR-, -RB'- oder -R- ist; jades von B und B' ausgewahit
wird aus 3D wobei die Carbonyigruppe an AS' oder D gebunden Ist; jedes R
unabhlnglg sine divalente Veknpfungs- gruppe let die ausgewlhitwird aus a)
elner divalenten allphatlschen Gruppe mit bis zu 25 Kohlenstoffatomen, die
durch Oxy, Carbonyloxy, Amino, Aminocarbonyl, Oxycarbonyl, Ureido,
Oxycarbonylamino oder Carbonyamino unterbrodhen sein 3s      kann; b)
elnerdivalenten 5-7gliedrlgen cydoallphatischen Gruppe mit bis25
Kohlenstoffatomen und einerdiva- lenten 5-7 gliedrigen
cycloallphatischen-C-C2-allphaschen Gruppe; c) elner divalenten
Arylengruppe mIt 6-25 Kohleneoffatomen ; und d) elner divalenten Aralkyl-
odor Aikaryigruppe mit 7 bls 25 KohlenstofItomen; 40      e) einem
divalenten Alkylen-Aryi-Alkylen mit 8 bis 30 Kohlenstof1atomen, worin die
Gnappen b), d) und e) wahiwelse Im nicht-cyciischen Tel unterbrochen seln
konnen durch die glelchen Gruppen wie In Gruppe a), undworin die AJyiringe
In den Gruppen c), d) und e)welteresubstitulert seh kannen
miteinemodermehreren Substituenten, die ausgewffhltwerden aus Halogen,
C-4Akyl und C,-CqPerhaoa5iyi; 45      und jades A unabhingig sin polymerer
Block von Poly-CrCroxyailkylen der Formal nii 1st 50 wovon zurnindest 30%
der A-Blocke Innerhalb Irgendelnes Polymers a) Homopolymere von Oxyalkylen
mit nicht mehr ale 15 Oxyalkylen-Elnheien, oder 55
b)Blockoopolymerevon Oxyaliyienen mKhomopolymerenSubbtckoenvon nichtmehrale
15Oxyalkylon- Einhelten sind; wobei lede Gruppe A nhsgesamt 1-1000
Oxyalkylsn-Einheitsn hat, In welcher Formal b unablingig Null bbs 4 st, der
andatindige Sauerstoff In Jeder Einheit der Formel Il durh -NR- ersetzbar
let, Jades vbn 36   



*C  L  M  S EP 0 330 616 B1 Rs, R4, R7 und R8 unabhAnglg ausgewahit wird
aus der Gruppe bestehend aus Wasserstoff, Halogen. ei- nem allphatischen,
aromatischen odor heterocyclischen Rest, der suagewshit wird aus:
unsubstituiertem C1-CI-gAlcy; substituiertem C1-C1,Alkyl; unsubstitulertem
C2-Cig-Alkenyl; und substituiertem C1-C16- Aikenyl ; wobel die Alkyl- und
Alkenyl-Substituentbn unabhanglg ausgewihit warden aus Cl-C6-Alkoxy- 6
carbonyl, CQC1J-vAlenyioxycarbonyL Fluor, Aryl mit bib zu 10
Kohlnstoffatomen, CI-C1r-Aikoxy, C1-CIAkianoylaxy,Aryloxymitbis zu 10
Kohlenstoffatomen, CrCrAlkenoyloxy, Aroyl mit bis zu 10 Koh-
lenstoffatomen, Aroyloxy mit bis zu 11 Kohlenstoflatomen, C3-C.-Cycloaikyl,
CrCs-Cycloalkoxy, C3-Cr- Cycloalkyl-carbonyloxy, CvrCycloalkoxy-carbonyl,
Oxacycloalkyl mit bin zu 7 Kohlsnstoffatomen. Oxacyeloalkoxy mit bin zu 7
Kohlenstoffatomen, Oxacycloalkoxy (bbn zu 7 Kohlenstoffatome)-carbonyl. 10
Oxacycloaikyl (bis zu 7 Kohienstoffatome)-carbonyloxy und Aryl (mit bis zu
10 Kohlenstoffatomen)-oxy- carbonyl, wobel jeder der benannten Alkyl- und
Alkenyl-Substituenten selnerseits wahlweise substitulert lt durch
C1-CrAlkyl, Fluor odor sin CI-CrAlkoxy, vorausgesetzt, daD. das zuletzt
angefrlhrte Alkoxy nicht an ein Kohlenstoffatom gebunden lit, das schon
einfach an sin anderes Sauerstoffatom gebunden ist; R3, R4, R' und Rs
waiters unabhAngig ausgewihit werden aus Aryl mit bin zu 10
Kohlenstoffatomen, C3-ps- 15     Cycloalkyl und Oxacycdoalkyl mit bla zu 7
Kohlenstoffatomen, wovon jedes unsubstituiert odor welter sub- stitubert
sen lcann mit einem Substituenten, der ausgewihit wird aus der Gruppe von
Substituenten fOr das genannte Aikyl, die oben dargelagt ist; jades R5 und
R5 ausgewAhit wid aus der gleichen Gruppe, die oben fOr R3 angefflhrt ist;
und Rs und .Rs weibtrs unabhangig ausgewahit warden aus
C,-Cig-Alkoxycarbonyi, CrC-Alkanoyioxy, C2-C41-Alkeny- 20     loxycarbonyl
und C3-CG-Alkenoyloxy, wovon jedes unsubstitulert Ist oder substituiert
durch Fluor, Aryl mit' bis zu 10 Kohlenstoffatomen odor CI-Cir-Aikoxy, und
R6 und R6 weiters unabhangig 4usgewflhit werden aus Aryloxy mit bin zu 10
Kohlenstoffatomen, Cycloalkoxy mit bin zu 8 Kohlenstoffatomen, Cycloaikyl
(mit bis zu 8 Kohlenstoffatomen)-carbonyloxy, Cycloalkoxy (mit bim zu 8
Kohlenstoffatomen)-carbonyl, AroyloXy mit bis zu 11 Kohlenstoffatomen,
Oxacycloalkoxy mit bis zu 7 Kohlenstoffatomen, Oxacycioalkenyloxy mit 25
bbe zu 7 Kohlenstoffatomen, Oxacycioalkoxy (mt bis zu 7
Kohlonstoffatomen)-carbonyl, Oxacycloalkyl (mit bbe zu 7
Kohlenstoffhtomen-arbonyloxy und Aryloxy (mit bis zu 10
Kohlenstoffatomen)-carbonyl, wovon jades welter substitulert sein kann
durch Fluor, C1-C-Alkyl odor C-Cikoxy, vorausgesetzt, dca jeder
Substituent, der sin Sauerstoffatom als Verbindung zum Rest des Molekils
hat, nicht sin Substituent an demselben Kohlenstoffatom semn darf, das
einfach an sin anderes Sauerstoffatom gebunden Ist ; welters so      kfnnen
zwel benachbarto Gruppen, ausgoewhit unter R3 bis R8, zusammen mit den
Atomen, an die sle gobunden sind, elnen 5-8 glledrigen Cycloalkyl-, 5-8
gliedrlgen Oxacycloalkyl- oder Blcycoallkyfring bilden; undjedes R9 wird
unabhangig ausgewahit aus Wasserstoff, C1C4-Ailkyl und Phonyl, wobel
besagtes Mittel. oeinn anwachsenden Kontaktwinkei von weniger als 800 hat
und sin Dk (x IQ-0 mm* ml 02cm2 *s* mmHg) von wenigstens etwa 7 und oanen
Wassergehalt von wenigstens 10% Im gequolienen Zustand in der wIB- 35
rigen Umgebung der Anwendung. 2. Mittel nach Anspruch 1, worin das Polymer
sin Copolymer Ist aus genanntem Monomer mit olnem Seg- ment der Formal la
und elnem hydrophilen Modfizehrungemonomer in ainer Menge, die ausrelchend
ist, 'um den Wassergehait des Polymers Im gequollenen Zustand In wBrigen
Milieu der Anwrendung auf wenigstens 10% zu hatten, wobel besagtes
hydrophiles modifizierendes Monomer ausgewihit wird aus 40      as)
Polyethylenglycolen der Formel 23_ _(CH2CH20)g-Rg2                  (A) 45
oder ab) Pyrrolidconen der Formel R2 3_< / 



worin R22 Wasserstaff oder CI-CAIcyli st, g sine ganze Zahl von 1-25 Ist.
ss      odor ac) elner Verbindung der Formal (R24-iv).Hy (C) 37
11111111111111111111111111 C      L  M     S EP 0 330 616 B1 worin R2a edin
polymerisierbare oder reaktive Einhet ist, die ausgewAhit wird aus i)
ethylenlech ungosait- tlgtgn Resten, 1i) Anhydriden, iii) Aminin, Iv)
Sluren, v) Estern, vi) Aniden, vii) Ethem, viiI) Baurehaloge- niden, R2'
ausgewihit wird aus den Bedeutungen fOr R23 und ix) Epoxygnippen, x)
Isocyanaten und Isothiocyanaten und xi Hydroxy; 5      dlv ausgewahit wird
unter be) elner divalenten aliphatischen Gmppe mit bis zu 25
Kohlenstoffatomen, die auch durch Oxy, Carbo..- nyloxy, Amino,
AmInocarbonyl, Oxycarbonyl, Ureido, Oxycarbonylamino odor Carbonylamino
unterbro- chen odor abgeschlossen, odor unterbrochen und abgeschlossen seln
kann; bb) olnerdivalenten 5-7 gliedrigen cycloallphatdschen und 5-7
gliedrigen cyloallphsethon-C1-C2o-alipha- 10     tischen Gruppe, die auch
wie oben In der Gruppe ba) unterbrochen, abgesohlossen oder unterbrochen
und abgeschlossen sein kann, auer da,3 diese Unterbrechungen nicht
Innerhalb der cydloalilphatischen Tels aufireten konnen; bc)
elnerdivalentenArylengruppe mit6-25 Kohienstoomen, di
unsubstituietistodersubstuiertdurch wenigatens eonen Substlluenten,
derausgoewahItwird unterHalogen, C1-C4.Ailcyi und Cr-C2-fPerhaloalkyl; 15
bd) elnem dhaienten Aralkyl oder Alkaryl odor Aikyenaryl-alkyten mit 7-25
Kohlenstoffatomen, das in Aikyltell unterbrochen oder nicht unterbrochen
!st, oder abgesshlossen, odor unterbrochon im AikylteDl und abgeschlossen
mit elnor unterbrechenden odor abschileBenden Gruppe wie unter ba) orwlhnt,
und jede dlesernichtunterbrchenen, unterbrochenen und abgeschlossenen
Araikyl-undAlkarylgrappen letweitors unsubstitulart odersubstituiert durch
oenen unter Halogen, CQC4-Allkyi und Cq-CiPevhaloaely gewihiten 20
Subatlituenten: be) ~a b ba b 25                   t -2Cz0               H-
(CH                   (D)' worin na ohie ganze Zahl von 8-100 eIt; und bea)
Ra Wasserstoff, Rb Methyl und nb Null lst; odor bob) Re Methyl, Rb
Wasserstoff und nb Null let; odor 30      beo) Ra und Rb Wasserstoffsind
und nb 1 lst; nz eine ganze Zahl von 1 bis zurValenz von Hy lst, und wo nz
weniger ale die Valenz von Hy lbt, die ver- bleibenden Valenzen von Hy von
Wasserstoffatomen besetztwerden; und Hy esin hydrophile Gruppe Ist die
ausgewAhitwird unter ca) Morpholino; cyciischen Amidreaten mit 5-7
Ringgiiedem; gesfflgten und ungsesigten cyclischen : s5
NN-Diarnidresten mit 5-6 Rggliedern; Gruppen der Formen .-(CH)
odor(E)  e                    tE') mrit -7 RInggliedem, wori nc und nd
ausgewfihltwerden unter 02; und cydibohen Aminen mit 5- Ring- gliedem ;
jedes unsubestiuiert odor substituiert durch HydroxyC1-Cralkyl, Carboxy
odor nlederes Alkyl; 46      ob) Totralhydroffuryl; cc) Mono-, DI- odor
Polyeacchardresten, geradkett oder cyclisch, lhitn onteprecheniden
Zucetralkhol- 



resten, Pentaerythritresten und Polyvinylalkohoirestan; ed)
Polyhydrnxy-Ca-aIkylresten,
..; 3. Mittel nach Anspruch 1, worin a 1 1st. so      4. MIttel nach
Anspruch 1, worin jedes D und W Sauerstoff lst. 5. Mittel nach Anspruch 1,
worinjecdes L glelch-BRB'-, jades B glebch -C(O)NH- st, wobel das
Stickstof- fatom an R gebunden lst, und jedes Rt VX. iut. 35 38
11111111111111111111111111111 EP 0 330 616 B1* 6. Mittel nach Anspmuch 5,
worin R fMr 6                                   .                 steht. 7.
Mittel nach Anspruch 1, worin Jedes R1 und R2 Methyl istL 10      8. MIttel
nach Anspruch 1, worin h und I Jewells 4 sind. 9. Mittel nach Anspruch 1,
worin v etwa 15 bis etwa 50 betragt. 10. Mittel nach Anspruch 7, worin h 4
Ist; 14 ist; und v etwa 15 bls etwa 50 betrAgL 11. Mittel nach Anspruch 1,
worin a) jedes b 1 ist und R3-R8 alle Wasserstoff sind oder b) jedes b Null
ist, jedes Rs, R4 und R8 Wasserstoff, und jedes R7 Methyl 1tL 1S      12.
Benetzbares, flexibles sauerstoffdurchlassiges ophthalmisches Mittel nach
Anspruch 1, wobei das ver- netzbare Monomer a) sine Teliformel
-(D-A-L-S")d-  (18) 20 hat, worin Jedes S" unabhanglg eln Segment der
Formal la von Anspruch 1 ist ;Jedes D, A und L unanhin- gig wle Im Anspruch
I definiert ist, c 1-10 betragt; und a mat c 1-10 st; oder b) sine
Telfonnel 25                                      -(8SM)0,D-S'-La-  (IC)
hat, worh jedes S unabhgngig ein Segment der Fomiel la von Anspruch 1 ist;
D und S wle im Anspruch I definlert sind ; C 1-10 lst und La ausgewihit
wird aus -BRB'- und -BR-. 13 Mittel nachAnspruch 12, worin a 1ist. 30
14. Mittel nach Anspruch 12, worin jedes D und W Sauerstoff ist. 15. Mitl
nach Anspruch 12, worin Jedes L ffir -BRB'- steht, jedes B fOr -C(O)NH-,
wobei des Stickstof- fatom an R gebunden let, und R fOr stehtt 40      16.
Miftel nach Anspruch 12, worin R M~r steht. 45
-U-~. \. \ i 17. Mittel nach Anapruch 12, worin jedes RI und R2 Methyl 1st.
18. MINte nach Anspruch 12, worin h undi I jewells 4 slnd. 5o      19.
Mitted nach Anapruch 12. worin v etwe 15 bls etwa 50 beftrit. 20.'MItte
nach Anapruch 17, worin h 41Ist; 1 41set; und v etwa 15 bis etwa. 50
betrfigt. 21. M1ttol nach Anepruch 12, worin a) jades b I 1st und R3LR8
silo Wasseretoff sind, odor b) jedes b Null 



let, jades R3, R4 und Rs Wmserstoff und jedes R7 Methyl 1st. 22. Mittel
nach Anspruch 14, worin c   Is t. 5o      23. Mittel nach Anspruch 12,
worin La jOr -BRB- steht. 24. Benetzbares flexibles umuerstolfdurchllssiges
ophthalmischas Mittel nach Anspruch 13, wober dam Monomer die Formal 39
EP O 330 616 B1 hat, worin e gleich Null odor I lt; jedes D, A. I, 8L" und
c unabhlngg wie Im Anspruch I definlbrt ist; LU'f~r: 5   Wasserstoff,
P'-BRB'-, P.-RB-, P'-BR- oder P'-R- steht; L' Air Wasserstoff, P' oder, Im
Falle dalL e Null Ist, ouch fOr -D-S-La-P'- steht; wobel La wie im Anspruch
12 definiert let; und PI frr Wasserstofl, Amino, Hydroxy, NCO, NCS, Vinyl
odor sine Iinhelt steht, wlche eine vernetzbr Gruppe enthilt, die
vernetztwerden kann, wenn mit einem geeigneten Vemetzungsmrntel
coreaglertoderwenn 1o mit wirksamer Strahlung bastrahltwird. 25. Mittel
nach Anspruch 24, worn a I ist. 26. Mittel nach Anspruch 24, worn jedes D
und W Sauerstoff Ist. 27. MIttel nach Anspruch 24, worn jedes L far -BRB'-,
jedes B far -C(O)NH-, worin das St.:kstoffatom an R gebunden lst, und R fOr
N ijli      steht. 20 28. Mittel nach Anspruch 24, worin R far 53
steht. 29. Mittel noah Anspruch 24, worin jades RI und ft2 Methy sLet 30
30. Mittel nach Anspruch 24, worin h undc I jewells 4 s1nd. 31. Mittel nach
Anspruch 24, wormn v etwa 15 bls stwa 550 betrigt. 32. Mittel noah Anspruch
29, wodn, h 41set; 14 let; und v etwa 15 bis etwa 50 batrlg. 33. Mittel
noah Anapruch 24, worin a) jedes b I und RP-R9 alle Wasseretoff sind, odor
b) jodes b Null let, *. jades Rs. R4 und Rs Wasserstoff und jades R7 Methyl
1st. 35  34. Mittel nach Anpruch 24, worn ci l st. 35. Mittel nach Anspruch
24, worin L far P--BRB'- steht. 36. Mittel nach Anspruch 24, wori La far
-BRB'- steht. 37. Mittel nach Anspruch 24, worin jades P' 40 oder
-OCE:CHzOc2-hCH, 4-OCH2CCl ,                        OCH2CH20gHJ t- -HC-. 45
38. Mittel noch Anspruch 1, die sine Kontaktllnse lst. 39. Verfahren zur
Herstellung sins optfsch kiaren, benetzbaen, Ilexiblein,
saueratoffdurchlasslgen. Poly- mers aus elnem vemetzbaren Monomer mit elnem
Segment S' der Fomnel -(WW   iLD-       (Ks) woi all Variablen db im
Anspruch 1 anggebeno Bedeutung haben, dasPolymerelnenanwaceenden Kon-
taktwinkel von weniger als 600 und sin Dk (x 1040 mmrn * ml O2am - a s
mmHg) von wenlgstens etwa 7 und ss  eonen Wassergehalt von wenigetens 10%
Im gequollenen Zustand Im wuigen Milieu der Anwendung hat, 



durch Umsetmung der erorderdichen Zwischenprodukte auF an slob bekannte
Weise. 40. Verfahren nach Anspruch 39, worh dos genannte Polymer eln
Copolymer lot aus dem Monomer mit elnem Segment der Formal la und dlnem
hydrophilen modifizierenden Monomer In einer Merse, db ausrel- - 40    EP 0
330 616B1                          C   L    M   S chend It, urn den
Wassersghutt des genannten Polymers In selnem gequollonen Zustand Im
w#Brlen Milieu derAnwendung aufwenluftonh 10% zu halten. wobel besagtea
hydrophiles modifizierendes Monomer aus den Monomeren gewihit wird, wbi sle
im Anspruch 2 spezifiziert sind. 41. MIttl nach Anspruch 2, worin das
hydrophile modfizelronde Monomer aus der Gruppe der Formal 6 (RMdkiV)=Hy
(C) aougewihit wird. 42. Verrahren nach Anspnuch 40, worin das hydrophile
modifizorende Monomer aus der Gruppe der For- to  mel (R24-div),wHy (C)
auagewthitwird. *s     43. Mittel nach Anspruch 1, worin wenigsatns 50% der
polymeren A-Blcke nicht mehr als 15 Oxyalkylen- Elnhelten pro homopolymerem
Subblock haben. 44. Mitbil nach Anspruch 43, worin wenigsatns 70% der
polymeren A-BlOcke nicht mehr als 15 Oxyalky- lbn-Einhlten pro
homopolymerom Subblock haben. 45. Mittel nach Anspruch 44, worln 100% der
polymeran A-Bl1cke nlkht mehr ala 15 Oxyalkylen-Einheitsn ao  pro
homopolymerem Subblock haben. 4& MUMto nach Anspruch 1, worin in den
genannten A-Bl8cken mit nfcht mehrals 15 Oxyalkylen-Einheiten pro
homopolymerem Subblock dieser homopolymere Subblock nicht mehr ale 10
Oxyalkylen-Einheiten pro'' homopolymerem 8ubblock hat. 47. Mitel nach
Anspruch 1, worin In den genannten A-Blockon mit nicht mehr als 15
Oxyalkylen-Einhitoen 26  pro homopolymerem Subblock dieser homopolymere
Subblock nicht mehr ala 7 Oxyaikylen-Einheiten pro homopolymeron Subbiock
hat 48. Miltl nach Anspruch 1. worin hnerhalb der A-Blwcks mit nicht mehr
ala 15 Oxyalkylen-Einhelitn pro homopolymerem Subblock diesor homopolymere
Subbloci nicht mehr ala 4 OxyalkyienEnheftsn pro homo- polyrnerem Subblock
hatL so     49. Mittel nach Anspruch 1, wofin diese A-Gruppen. die auf
nicht mehr als 15 Oxyalkyien-Einheiten pro homopolymerem Subblock Ilmitiert
ind, die Formel I-Foiyoxyalkyien,-Poiyoxyalkylen2-I,.. as  haben, In
derjedes Poiyoxyalkylen1 und Polyoxyalkylen2 unabhlngig esm Homopolymer ist
aus CrC-Oxyalky- lhn, jedes Homopolymer nicht mehr ala 15
Oxyalkylen-Einhoiten hat und kelne zwel benachbarten Polyoxy-
alylen.Subbifcks gleich sind und xx sine ganze Zahl von 1 bis 500 ist. 50.
Verwendung eines Poymers nach Anpruch 39 oder40 zur Herstellung ines
ophthalmischen Mittels. 61. MItitel nach Anspruch 24, worh das Monomer der
Formel I die Formal VII hat 40 H 3 Q-L-  D-( CH21-031-L            I( CH2
-(i)    i-i;( CH2) -D steht urmd L 10r B-R-B' odor 8-R sines von e und k 1
Ist, dmas andere Null ; Ra Wassesortoff odor Methyl ist; 41 



EP 0 330 616 B1 jedes R sine divalente Arylen-Gruppe mite bis 15
Kohlenstoffatomen, sine divalente  CCiArq4n-amino-car-
bonyloxy-C2Oralkylen.Gruppe let; oder divalente CrCircycloallphaflsche
Gruppe; B und B' jewells lOr 5                         ~~       ~~~~~~~~~0
.0 -C-O- oder -C-j- tehen: 10  jades R'1s eh Alkyl mit I bl 6
Kohlonstoffatomen Ist, odor Misohungen davon mit Eiheiten, In donen RIBWas-
serstoffbt, voeugsweise mltderMalgabe, daRIs In nkhtmehrab etwa 75%
irgendefnerElnhsltWasserstoff sein kann ;Jedes x 54-200 ist; v 2-6 is, I
und h unabblngig 2, 3 oder4 sind und a ine ganzeZatd Von 1-10 ist. 15
Rovondlcations Revendiatlons pour les Etats contractants: AT, BE, CH, DE,
PR, GB, OR, IT, U, LU, NL, SE 20     1. Disposltif ophtalmique permeable &
loxygbne, flexible, moulilable, optlquement clair, fabrique & paitir d'un
polymbre d'un monomere rtklulable ayant un segment So de formule -(V-S
'-L-D-A-L)--              (I.). 25a ob avautdel 110; cheque D repr6sente
Ind6pendamment un oxygpne ou -N(Rs)-; chaque W repr6sente une liaison
simple, un eone ou -N(RO)-; so  cheque S' represente Ind6pendamment un
segment deo forme si, -(CH2)I :   OV- i-tCH2)  (-)W cheque h et I esat un
nombre entlervalant de I A 6, vest un nombro entiervelant de 2 a aoo, RI at
ft2 repr~sentent Ind6pendamment un alcoyle ailbnt jusqu'A 18 atomes de
carbone, au un anyle allant 40  jusqu'a 12 atroms de carbone, chaque L
repr~sente Ind6pendamment-BRB'-, -BR-, -RB- ou -R-; chaque B ot B' eWt
chobsi paemi 4611e                                                  CH c
,  1g~~~~~~~~JO;  et 1gNH-; avec Is groups carbonyle l1A a A, 8' ou D;
chaque R est Independamment un groups do Ralson bivalent hoblo parml so
a) un groups allphaftque bivalent ealant jusquta 25 atomes de carbons quT
peut ere interrompu par un oxy, carbonyloxy, amino, aminocarbonyle,
oxycarbonyie, ure6do, oxycarbonylamino, ou carbonylamino; b) un groups
cycloallphatique A5 a 7chaltionsayantde 8 625atomeedecarbone etungroup.
eTiphalque en C" cyciaiiphatique A 5 a 7 chanons bvalent;
- c) un groups arylqne bivalont ayant do 6 a 25 atomos de carbone ; et 65
d) un groups arelcoyle Cu alcarylo bivalent ayant do 7 A 25 atomos do
carbone; e) un alcoylinea-ayl-alcoyllno blvalent ayant de 8 & o aotomes do
Carbone, CO les 9goupe. b), d) et e) peu- vent dgalement Mme Intermpuo dans
los parties non cycliques par les nimes groupe. quo dans Is groups a) eto
[es noyaux aryle dans lee groupos c), d) et e) peuventtre encoro subsWstil
parun au plusieurs 42    
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S* substituants cholsb parml halogene, alcoyle en C4 et perhaloalcoyle en
Ci.12; et chaque A repr~sente independamment une sequence polymerique de
poiy-oxyooylene en C.. de for- mule lii, dont au moins 30% des sequences A
dens un polyimre quolconque sont des s      a) homopolymbres d'oxyalcoyihn.
n'ayant pas plus de 15 units oxyalcoylibne, ou b) copolymeres sequencls
d'oxyalcoylenes ayant des sous-slquences homopolymeriques ne comportant pas
plus de 15 uniais oxyalcoylAne, chaque groups A ayant un total de I a 1000
unites oxyalcoyline, dans laquelle formule b vaut ind6pen- danment do 0 a
4, roxyghne terminal dens chaque unit6 de formule liI etant remplacable
par-NRQ-, cha- we     cun des radieaux R3, R4, R7 et R8 est Indipendamment
choisl dens le group. constltue par hydrogbne, halogene, un radical
aliphatique, aromatique, ou heterocyclique choisi parml: les alcoyles en
C1..1 non substitues; lee alcoyles en C.1, substituhs; les aicenyles en C2.
e non substitues; et les alcenyles en C2s1- substtues; ob lee substituants
alcoyle et alcodnyle sont Independamment choliss pamni alooxycar- bonyle on
C-1.s, alcdnyloxycarbonyle an C2.1., fluoro, aroyle allantJusqu'A 10 atomes
de carbone, alcoxy t6     en C$4., alcanoyloxy en CI-1g, aeyloxy
allantjusqu'i 10 atomes de carbons, alodnoyloxy en C3., aroyle
aliantJuaqu'& 10 atomes de carbons, aroyloxy allantJusqu'a 11 atomes do
carbons, cycloalcoyle an C3.a, cycloaicoxy en C34., cycloalcoyle en
C3.-arbonyloxy, cycloalcoxy en C&4-carbonyle, oxacycioalcoyle ayant Jusqu'A
7 atomes de carbone, oxacycloalcoxy ayant jusqu'A 7 atomes de carbons,
oxacycloalcoxy (usqu'A 7 atomes de carbone)-carbonyle, oxacycloalcoyle
(usqu'a 7 atomes de carbone)-carbonyloxy et 2a     aryl Qjusqu'i 10 atomes
de carbone)-oxy-carbonyle, chacun deodits substituants alcoyle et alo6nyle
aetnt A son tour eventuellement subatitue par un alcoyle en CI.., un fluoro
ou un alcoxy on Cj-. A condition quo ledit alcoxy mertionne on demier no
soft pas 1i6 a un atoms de carbons deJA 116 par une liaison simple A un
autre atoms d'oxygene; R9, R4. R7 at Rs etant on outre Independamment
choalis panil aryle ayant juqu'& 10astomes decarbone, cycioalcoyle en C34,
otoxacycoalcoyle ayantjusqu'a 7 stomes de carbons, 2s     dont ohacun pout
btre non subsfttu6 Cu encore substitul par un substituant chois1 dans le
groups des subs- tiunts pour ledit alooyle oxpose cl-dessus; chaque Rs et
RG set cholsi dens le mome groups que colul expose ci-dessmu pour Rs; et R6
et Rs sont cholals parmi alcoxy en CII1-carbonyle, alcanoyloxy en C2-1i,
alonyloxy en C2-16 -car- bonyie, et alcnoyloxy on Cas., dont chacun est non
subttu6 ou substitu6 par un fluoro, un aryle eyant so     jusqu'a 10 atomes
de carbons, ou un alcoxy en C101.4, et Rs et Re sont encore Independamment
cholsis parmi aryloxy ayant jusqu'A 10 etomes de carbone, cycloalcoxy ayant
jusqu'k 8 stomes de carbone, * cydoalcoyle (usqu'A 8 atomes de
carbone)-parbonyloxy, cycloalcoxy (usqua 8 asomes de carbons)-car- bonyle,
arayloxy ayantjuaqutf 11 atones de carbono, oxacycloalcoxy ayantjusquA 7
atomes de carbono,. oxacycloalcnylxy ayant Jwqu'a 7 atomes de carbone,
oxacycloelcoxy (jusqu'A 7 atomes de carbon.)- 96      carbonyle,
oxcycloaicoyle Jusqu'A 7 atomes de carbone)-carbonyloxy, et aryloxy (usqu'a
10 atomes de  ' carbone)carbonyle, dontchacun pout les encore substitu6 par
un fluoro, slcoyle en Cj. ou alcoxy en Cj... A condition quo tout
substituant oyant un atom. d'axygbne comme liaison au reste de la molecule
ne pout pas lre un substituant sur le m~me atoms de carbons qui eat l6 per
une liaison simple A un autre atbms d'oxgne ; on outre, deux groupos
adjscents, cholsis parml Rs & Rs, ensemble avec lesa atomes suxquels 40
Hs sont attachs, peuvent former un noysu cydoalcoyle A 5 A 8 chatnons,
oxycyclodlooyle a 5 a 8 chatnons ou bicydoalcocyle A 5 A 8 chathons; et
chaque R9 est Independannment cholol parmi hydroglne, alcoyle en C"4 et
ph~nyle leditdisposltif ayant un angle de contact algO Inferleur a 600 et
ayant un Dk(x 10-10 mm * ml 02Icminssc * mmHg) d'au motns environ 7, et une
toneur en eau d'au moins 10% a ir6tat gonfle dens *'environnoment aqueux
d'utilsation. 45     2. Dlspositit de la revendication 1, dans lequel ledit
polymere oet copolymire dudit monombre ayant un 



segmentdoformule b etunmonombromodifilanthydrophie en une quentte6suffisant
pour maintenirla teneur en eau dudit polymbrs A son 6tat gon:ll dens son
onvironnement aqueux d'utilisation A au moins 10%, ledit monomere modifiant
hydrophile etant cholsl parmi as) lee poly6"thylne glycols de fomnule 50 RI
3-g(H(CHCH2Q)-R'2                   (A) 65      au ab) lee pyrrolidones de
formule 43    EP 0 330 616 B1
11111111111111111111111111 ob R2s estun hydroghne ou un aloye, an C07, g
estun nombre enterallantde1 IA25, CU ac) un compose de fonnule 10
(R24-div)nzHy (C) ao R3 est une fracton polymerisable ou reacthe, chable
parml )Jese radlcaux 6thylOntquement Insatures, 1) les anhyduides, IiI) IQ8
amines, iv) les acides, v) lea esters, vi) les amides, vi) les Athers,
vill) lea halo-.. 15     genures d'acides. R24 est choiul parmi les
significations donnees pour R3 et kx) les groupes epoxy, x) lee isocyanates
et isothiocyanates, et xl) hydroxy; div est chohls parmi ba) un groups
aliphatique blvalent ayant jusqu'A 25 atomes de carbons, qul pout *gdoement
etre Interrompu, Cu termin6 ou interrompu et termiln par un oxy,
carbonyloxy, amino, aminocamonyle, oxycar- K>   20      bonyle, ureldo,
oxycarbonylamino, ou carbonylamino; bb) un groupe cydoallphaffque aSa 7
chatnons bivalentot un groupe cycloallphatiqusaiphatique en C1..0 - A 5 a 7
chalhons qul pout Agalement Mme Interrompu, termin, ou InteWrmpu et tennW
commn danm i group. ba) ci-dessus, sauf quo lesdies Intorluptfons no
peuvent so produire dans lesdites partis cycloa-. liphatiques; 25     bc)
un group. arylbne bivalent ayant de 8 A 25 atomes de carbons, qul oet non
subsItu6 ou subsfltu6 par au moins un substituant choist panmi halogbne,
alcoyline on Cq4 et perhaloastoyle en CI-0; bd) un aralcoyles ou alkaryle
au alooylin-aryl-alcoylbne blvalent ayant de 7 a 25 atomes de carbons, qui
est non Interrompu ou Inteorrmpu par la partl. alcoyle, ou Intsrompu dans
Ia paeire alcoyls, ou bormin6, ou intmpu dans la partealcoyleetternine
avecungroups intenruptourou tsmlinanttel quementlonn : 30     on be)
cl-dessus, et chacun desdbs groupes aalcoyle et alkaryle non Intenompus,
Intonompus ettotmines oet on outre non substitu6 ou subst  par un
subsfituant choisi pamnl halogbne, alcoylo on Ci4 et per- haloalcoyle en
Cq42; be) 35 ab                 ab CH-(CH    gOHn4 -(CHz bD) 40 45 so 55 44



EP 0 330 616 B1 ob na est un nombro entler valant de 8 A 100; et beg) Ra
ast un hydroqgne, Rb esat un methyle, et nb vautzero ou: bob) Ra sat un
methyle. Rb est un hydrogbne et nb vaut zbro; ou 5      boo) Rs et Rb
reprhsentent un hydrogene, et nb vaut 1; nz est un nombr entler valant de I
jusqu'A la valence de Hy et ob nz est int~rlour a Ia valence de Hy, los
valences restantes de Hy itant prises par des hydrogines; et Hy est un
groups hydrophile choll parmi ca) morphollno ; des radicauxesmide cycliques
& 5 a 7 chatnons; des radicaux NN-diamide cycliques satu- 10     res et non
satuaes A 5 A  chatnons; des groupos de formule 'zR-(CM2,)nc
ou          *#--(cH2) '- C ) (CH2) Nd> ayant de 8 a 7 chalhona ob nc et nd
sont cholils parmi 0-2; et les amines cycilques de 5 A 6 chatnons; 20
chaoun Mtant non substltue au substitub par un hydroxy-alcoyle on C14,
carboxy ou alcoyle Inf~rieur; ob) tetrahydrofurfuryles cc) des radbcaux
mono-, dl-, et polysaccharlde, quits solent A chatne droite ou cycliques,
leurs radicaux alcoo sucre correspondants, les radicaux pentaerythritol, et
les radicaux alood polyvinylique; cd) les radicaux polyhydroxy-lacoyle en
C2 . 20     3. Dlsposiutif de la revendication I dans lequel a vaut 1. 4.
Dlspositf de Is revendloation 1, dans bsquel chaque D etW est un oxygene.
5. Dlspouffl de la revendication 1, ob chaque L represente -BRB'-, chaque B
reprbsento -C(O)NH- ob ratoms d'azobt eat 116 A R. et R represente 80 85 6.
Disposltif de ia revendicatlon 5, dans lequdl R represente 40 \   . '- 7.
Dispositif de la revendication 1, dans lequel chaque R' et R2 est un
methyle. 45     8. Disposliffdo la revendicatton 1. dans loquel h et I
valentchacun 4. 9. Dlspouif de ts revendicatlion 1, dons loquel v vaut
d'environ 15 A environ 50. 1. Dispositif de la revendicathon 7, dans lequel
h vaut 4; I vaut 4; et v vaut d'envlron 15 A environ 50. 11. Dlsposlif de
la revendbastion 1, dans lequel a) cheque b vaut  et R&RI sont tous des
hydrogines ou s0     b) chaque b vaut 03 chaquo R3, R4 et Rs oat un
hydtrogne, ot chaque RT est un methyle. 12. Dispoeltif ophtelmtqus
pemeiable A roxygino, flexible, moulelable, do la revendlcation 1,
comprenant le monomere rdticulable ayant a) uno fonnule partletle 55
-.D-AL-S)-8  (IB) ob chaque Sw est Ind~pendemment un segment de formue la
de la revendicatlon 1; cheque D, A et L est Independemment tel que defIni
dens la revendbcatfon 1; c vaut de I a 10: St a multiplie par c veut de I a
45    



10;ou b) une fbnmnle partile.. ob chaque SI eat ndependemment un segment de
formule la de la revendlicaton 1; D otS' ont tale quo dfinis danm Ia
revendlicatfon 1; c vaut 1-10 et La eat choisl panrl -BRB'- et-SR-. 13.
Dispostif de la revendlcation 12, o a vaut 1. 14. Disposltfde Ia
revendicaton 12, b chaque D etWestun oxygene. to     15. Dispositi de Ia
revendlicaton 12, ob chaque L reprdsente -BRB'-, chaque B repffsente
-C(O)NH- oO I'atome d'azote est 116 a R, at R repr6sente 15 16. Dispoest de
la revendicatlon 12, ob R repr6sents 20 ~.. ... e.~H 25 17. Dispositf dle1a
revendlcatlon 12, ob chaque Rn et R2 est un m6thyle. 18. DispostK do Is
rovendicatfon 12, ob h et 1 valent chaoun 4. 19. Dispositif de I
revendlication 12, ob v vaut d'environ 15 A environ 50. 20. Dlposltfdo la
revendlcabon 17,0 ohvaut4; I vaut4; etY veutdenvron 15 aenvfron 50. 30
21. Disposiatf de la revendletbn 12, dens lequel a) chaque b vaut 1 et RPR
representent tous des hydrogbnes ou b) chaque b vaut 0, chaque Rs, R4 et Rs
set un hydrogene, et cheque RT est un methyie. 22. Dbsposifde la
revendlcathon 14,00 oa vaut 1. 23. DIsposlif de la wendlicalon 12,I0 La
Leprlsente -BRB'-. 35     24. Dlspositlf ophtaimlque permeable a rooygbne,
floxdble, mnouillable, de la revendlcation 13, le monomlr 6tent de formule
ot e vautO ou 1; chaque D, A, L, 8 et a est Independemment tel que d6filnl
dam to revendicalton 1; L' est un hydrogbne, P'-BRB'-, P'RB-, P'BR-, au
P'.R-; 45  L"' eat un hydrogbne, PI, ou, dane Is ces e0. vaut 0,
dlemnent-'^-Le-P'; La 6tant tel qua difini dons la revendba0on 12; et P'
est un hydrogine, anino, hydroW, NCO, NCS, vinyl. ou une fraction contenant
un groupe rtulable qui peut Ite r6tlcuIe loslqu'on la feit coagiravec un
agent de r6tlculatlon approprie ou loraquron !hTaddl par un rayonnement
actinique. 25. Dbposldf de Ia revendliation 24, @o e vaut 1. so     26.
Dispositif de la revendlieton 24, dans lequel chaque D et W est un eygine.
27. Dbpoaltlf de la revendbcatlon 24, o0 chaque L reprsent -BR W-, cheque B
repisente -C(O)NH-, o0 I'atome d'ezote eat 116 6 R et R reprlsente 560 * *
46    EP 0 330 616 B1 2& Dlsposltif de la revendlication 24, ob R
reprosentb 29. Disposiff de ia revendlicaton 24, ob chaque R1 at R2 est un
m6thyle. 30. Dlapositlf de la revendlcation 24, ob h et i valent chacun 4.
10     31. Dlspositf de la revendlication 24, ob v vaut d'onviron 15 A
environ 60. 



32. Disposieti de ia revendlicaton 29, ob h vaut 4; I vaut 4; et v
d'envtron 1 a environ 50. 33. Dispositif de la revendlcation 24, ob a)
chaque b vaut I et Ri-R8 representent tous un hydrogene ou b) chaque b vaut
0, chaque R3, R4 et R8 eat un hydrogene, et chaque R7 eat un methyle. 15
34. DisposiWif de ia revendication 24 oO c vaut 1. 35. Disposeimf de la
revendication 24 o0 L' repr6sente P'-BRB'-. 36. Dispostiffdo la
revendicaedon 24, oO La represente -BRB'-. 37. Dispositif de la
revendicatfon 24, ob chaque PI represente 20 -O-CHzCHz-O       Cl*
-OCH-CHCHZC . 25 -OCH2CHzO9HH-i* iH=H 30      38. Dbspositif de la
revendlcation 1, qul est uni lentiile de contact. 39. Polymere permrable A
l'oxygene, flexible, moulliable, optiquement clair dun monombre r6ticulable
ayant un segment S" de formula 96 ob toutes lee variables ont la
signification specifee dans Ia revendlicatlon 1, ledit polymbre ayant un
angle de contact aiga inf6reuri 600 etayant un Dk(x 10-10M n   ml 02/cm2-
sec * mmHg) d'au moins environ 7, stuns teneur en eau crau molns 10% a
r'tat gonfl6 dans son environnement aqueux d'utillatlon. 0      40.
Polymbre dol a revendlicaton 39, dens lequel ledit polymbre oet un
copolymhre dudit monombre ayant un segment de formule la et un monomere
modiflant hydrophile en une quantft6 suffisanto pour maintenir la teneur en
eau dudit polymbre a l'etatgonfie dens son environnement aqueux
d'utiliation a au moins 10%, ledit monombre modifiant hydrophile 6tant
cholsi parml les monomeros tels que speclffis dana la revendication 2. 41.
DispositlF de Is revendlcatlon 2, dens lequel ledit monomere modifflant
hydrophilo est cholsl dens un 45  groups de formule (R24-div),,Hy  (C) 42.
Polymere de la revendbcaton 40 dens lequel ledlt monomere modifiant
hydrophile est choisi dens le so  groups de formule (R24-div)Hy (C) 43.
Diapositif de la revendication 1, dens lequel au molns 50% deadites
sequences polymeriques A n'ont w5  pas plus do 16 untis alcoyibne par
sous-s6quence homopolym6rique. 44. Dispositif de la revendication 43, dans
lequel au moins 75% desdites sequences polymeriques A n'ont pas plus de 15
unlt~s alcoylbne par sous-s6quence homopolym6rique. 45. Dispositif de la
revendicatlon 44, dens lequel 100% des sequences polymeriques A n'ont pas
plus de 47    EP O 330 616 BI 15 unltts alcoylene par sous-sequence
homopolym6rique. 46. Dispositif de la revendicatlon 1, dans lequel A
rintfireur desdits sequences A r'ayant pas plus de 15 units oxyalcoylene
par sous-sequence homopolymerique, ladite sous-sequence homopolymerique n'a
pas plus de 10 unites oxyalcoylbne par soust-squenoe homopolym6rique. 5
47. DispositVi de la revendbcation 1, dane lequel a rlnt6rieurdesdites
se6quences A nayant pas plus de 15 unites oxyalcoyline par sous-s6quence
homopolym6rique, ladite sous-sequence homopolym"rique n'a pas plus de 7
unltts oxyalcoyiene par sous-s6quence homopolyrn6rique. 48. Disposftifde la
revendication i, dans lequsd lesdites sequences A n'ayant pas plus de 15
unlt6s oxyal.- 



coylibne par sous-6quence homopolymerique, ladite sousse6quence
homopolymnrique na pas plus de 4 uni- to tes oxyalcoylene par sous-sequence
homopolymerique. 49. Dlsposiffl salon la revendlcatlion 1, dans lequel
lesdits groupes A qui sont limbls a n'avolr pas plus de 15 unit6s
oxyalcoylibne par sus-e6quence homopolymerIque sont de formule
[-polyoxyalcoylbnei-polyoyacoylbner-]L 18 oai chaque polyoxyalcoylbne1 et
polyoxyalooylbne2 eat independamment un homopolymbre d'oxyalcoyibno en
C0.a. chaque homopolymbre n'ayant pas plus de 15 unlt6s oxyalcoylbne et
aucunesuite de deuxsous-e6quen- cos polyoxyalcoylene adjacentes n'est
Identique et xx est un nombre entlorvalant de I A 500. 50. Appflcation d'un
polymbre de ia revendicatlon 39 ou 40 a la fabrication d'un dlsposltf
ophtalmlque. 20     51. Dspositif de la rovendicaton 24, dans lequel le
monombre de fhnnule I set de formule VIl, Q-t4D-C~t--OH)X-e -czh(vE(z Q-L-
D-(C'2-1'-')x-L -         D-(CH2)h7( y   ,,..,:. Ob Q represente 26
a                  H -C=CHL 40 et L ropresenbs BR-B' ou B-R, I'un
dessymbdioeso tkvautl etl'ade 0; Ru est un hydrogene ou un melhyie ; haque
R sest un group. arylin. blvalent do 8 a 15 stomes. de carbone, un ardilne
en C...0 eamino-cerbonyloxy-alcoyllno bivalent ou un groups
cycloallphatiqus en Ca 15 bivelent; 46 5 ___ou  -Eg- 50 chaque R6 sest un
alcoyle en C1..e ou leura melanges avec les unltes dens lesquelles R1i sest
un hydneri, do prM6fronce avec oette pr~claion quo R16 no pout etrs un
hydrogen. dens plus d'onvlron 75% d'une unlt6 quolconque;; cheque x vaut
doe 4200, v vaut do 2 A 66,1 ie h valent lndlpendamment2, 3 ou 4; et a est
un nombro entier 65  allantde 10 . 1 48 OU~~~~~~~~~~~~~~~~~~~~~~    EP 0
330 616 B1 Revendliations pour I'Etat contractant ES 1. Dispositif
ophtalmique permeable A l'axygene, flexible, mouillable, optiquement aiair,
fabriqu6 a partir d'un polymbre d'un monomere rfticulable ayant un segment
SI de formule 5 . -(wS '-L-D-A-L)-             *I-) o0 a vaut de I a 10; io
chaque D represente ind6pendamment un oxygbne ou -N(RFO)-; chaque W
repr6sente une Hiason simple, un oxygbne ou -N(R)--; chaque S' repr6sente
independamment un segment de formule 11, 15 -(CH2)K-(jlo)V-  -(CH2) -W- 20
chaque h et I est un nombre entler valant de I A 6, v est un nombro entler
valant de 2 A 300, R1 et R2 reprnsentent ind6pendamment un alcoyle ailant
jusqu'a 18 atomes de carbone, ou un aryle allant 



Jusqu'i 12 atomes de carbone, chaque L repr6sente ind6pendamment -BRB'-.
-BR-, -RB'- ou -R-; chaque B et B' est choilsi parmi 2C _g_,  _g     et
]a 80 avec la groupe carbonyle 116 a A, S' ou D; chaque R eat
Ind6pendamrnment un groups de liaison blvalent choisi parml a) un groupe
allphatique blvalent allantjusqu'A 25 atomes de carbone qui pout tre
hnterrompu par un oxy, 85      carbonyloxy, amino, aminocarbonyle,
oxycarbonyle. urbido, oxycarbonylamino, ou carbonylamino ;. b) un groupe
cycloaliphatique A 6 a 7 chatnons ayant de 5 a 25 atomes de carbone et un
groupe aliphatique en Cj w cyclallphatfque a 5 & 7 chathons blvalent; c) un
groupe arylbne bivalent ayant de G a 25 atomes de carbons ; et d) un groups
aralcoyle ou alcaryis bivalent ayant de 7 A 25 atomes de carbon.; 40
e) un alcoylbne--alicoyline bivalont ayant de 8 A 30 atomes de carbons, ob
]es groupes b), d) et e) peu- vent egalement tre Interrompus dans les
parties non cycliques par les memes groupes quo dans le groups a) et oO les
noyaux aryle dans lea groupes c), d) et e) peuvent etre encore substitues
par un ou plusleurs substituants choisis psrmi halogene, alcoyle en C, 4 et
perhaloalcoyle en C1.12; et chaque A represente independammentune s~quence
polymbrique de poly-oxyalcoylbne en C2. de for- 45      mule Ill, ao50b
( III) dont au moins 30% des s6quences A dans un polymbre quelconque sont
des a) homopolymbres d'oxyalcoylbno n'ayant pas plus de 15 unft6s
oxyalooylene, ou cs      b) copolymrea sequences d'oxyalcoylbnes ayant des
sous-se6quences homopolym6riques no comportant pas plus de 15 unites
oxyalcoylbne, chaque groupe, A ayant un total de 1 a 1000 unites
oxyalcoyline, dans laquelle formule b vaut ind6pen- darnment do 0 A 4,
1'oxygbne terminal dans chaque unite de formule IlIl tant remplagable par
-NRQ-, cha- 49    EP 0330 616 B1 cun des radicaux R3, R, R7 et Ra est
Ind6pendarmment cholbl deans I groups const5Que par hydrogense, halogene,
un radical aliphatique, aromatique, ou h6tirocyclique cholil parmi: lee
alcoyles en C1..1 non subatitues; les alcoyles on Cq.5 substituds; lea
alonyies en C2.1e non subsfituis; et es alocnyles en C2 .6 substituis; o
Jles substituants alcoyle et alocnyle sont independamment cholet. parml
alcoxycar- 5      bonyie On Con.1, alc6nyloxycarbonyie en C2-1., fluoro,
aryle silent jusqu'A 10 atomes de carbons, alcoxy en Cf-,6, alcanoyloxy en
C1.40, aryloxy allant juqu'A 10 atomes de carbons, alonoyloxy en C-,3
aroylb allantjusqu'A 10 atomes de carbons, aroyloxy allantjusqu'a 11 atomes
de carbone, cycloalcoyle on Cj.4, cycloalcoxy en C_4, cycloalcoyle en C3 -
carbonyboxy, cycioalcoxy on C,-rcarbonyle, oxacycloalcoyle ayantjusqua 7
atomes de carbon., oxacycloalcoxy ayant jusqu'& 7 atomes de carbons,
oxacycloalcoxy 10     (usqu'& 7 atomes de carbone)-carbonyle,
oxacycioalcoyle QusquA 7 atomes de carbone)-carbonyloxy et aryl (uaqu'A 10
atomes de carbone)axy-carbonyle, chacun desdits substituants alcoyle et
alcenyle etant b son tour 6ventuellement substituS par un alcoyle on C$..,
un fluoro ou un alcoxy en Ce.. A condition que ledit alcoxy mentionne en
demler no solt pas 115 & un atoms de carbons d6jb 116 par une liason simple
A un autre atome d'oxygbne; R3, R4, R et R8 etant en outre Independamment
cholals parmf aryle ayant 1S     jusqu'A 10 atomes detarbone, cydloalcoyle
en Ca.4, etoxacycloasooyle ayantjuqu'a 7 atomes de carbons, 



dont chacun pout etre non substitue ou encore substituS par un substiluant
cholsl dans l groups des subs- tituants pour ledit alcoyle expose
ci-dessus; chaque Rs et R0 est cholsi dans Is meme groups que celul expose
ci-dessus pour Ra; et R5 ot Rs sont chlaolsis parml alooxy en
C,-..rcarbonyle, alcanoyloxy en C2-0, alonyloxy en Ca.46-oarbo- 20
nyle, et alodnoyloxy en CQs., dont chacun est non substtue ou substdue par
un fluoro, un aryle ayant jusqu'a 10 atomes do carbons, ou un alcoxy en
Cq.4, et R6 et Re sont encore Ind6pendamment cholula parml arylaxy ayant
Jusqu'a 10 atornes de carbons, cycloalcoxy ayant jusqu'ai 8 atomes do
carbons, cycloalcoyle (usqu'A 8 atomes de carbone)-carbonyloxy, cycloalcoxy
Qusgut& 8 atomes de carbone)-car- bonyle, aroyloxy ayantjusqu'a 11 atomes
de carbons, oxacycloalcoxy ayantjusquai 7 atomos de carbons, 25
oxacycdoalcinyloxy ayant jusqu'A 7 atomes de carbons, oxacycloalcoxy
ausqu'a 7 atomes de carbons)- carbonylb, oxacycloalcoyle Jusqu'A 7 atomes
de carbone)-carbonyloxy, et aryloxy (usqu'a 10 atomes de carbone)carbonyle,
dontchacun pout tre encore substitui parunluoro, alcoylo en Cs ou aicoxy en
C,4, a condTiton quo tout subsfftuant ayant un atoms d'axygene comme
liaison au reste de la moldculb ne peut pas Sire un substituant sur Il mime
atome de carbone qul esti16 par uno liaison simple a un autre atome 30
d'oxygene ; en outre, deux groupes adJacents; cholsls parmli R3 A R6,
ensemble avec lse atomes auxqueis Us sont attachds, peuventbimnerun noyau
cycioalcoyle a5a8 chatnons, oxycydoaicoylea & 58 chatnons ou blcycloalcoyle
a 6 a 8 chahons ; et chaque R9 est indipandamment ehoisi parmi hydrogbne,
alcoyle on CI-4 et ph6nyle ledit dispositW ayant un angle de contact algil
lnfdreurI 60 et ayant un Dk(x 10-4 mm * ml 02 cm2-seo . mmHg) d'au moins
environ 7, et une tneuren eau d'au molns 10% a Metat gonfli dane 35
l'onvironnement aqueux d'utiilsation. 2. Dlspositif de la revendlcatlon 1,
dans lequel ledit polymbre oat copolymere dudit monomere ayant un; segment
deoformule la stun monombre modiflanthydrophle en une quantite suffisante
pourmalitenrha teneur en eau dudit polymere A son etat gonfIl dans son
environnement aqueux d'utllsatlon a au moins 10%, ledlt monomire modiflant
hydrophile Mtant choasf pamil 40     aa) les polyethyline glycols de
formulo R2 3-9-O(ClizcHzO)g-R2l               (A) 45 ou ab) lea pynolidones
do formuls 50 R2 3-<                                (B) 65     o0 W et un
hydrogbne ou un alwyle on C.,-7, 9 oet un nombre enter allant do 1 A 25 ou
ac) un compos6 de fonnuls 50    EP O 330 616 B1
C    L    M   S ob R23 ost une fraction polymerisabie ou rhactive choisie
parmi I) lea radicaux 6thyleniquement insatur~s, Ii les anhydrides, il) les
amines, iv) lea acides, v) lea esters, vi) les amides, vii) lee ethers,
viii) lea halo- 5      g6nures d'soldes. R24 eot cholsl parmi lea
signiflcatlons donn6es pour R23 et lx) lea groupes epoxy, x) les
Isocyanatos at isothlocyanates, et xi) hydroxy; divet chaisE parmi bi) un
groups allphatique bivalent ayant juvsquA 25 atomes de carbone, qui pout
Ogalement etre Interrompu, ou termine ou interrompu et tormirn  par un oxy,
carbonyloxy, amino, aminocarbonyle, oxycar- 10     bonyle, ureldo,
oxycarbonylamino, ou carbonylamino; 



bb) un groups cycloallphatlque A 5 A 7 chatnons bivalent et un groups
cycloallphatlque-allphatique en C1-2D; A 5 A 7 chatnons qul peut egalement
etre interrompu, termln6, ou interrompu et terminb comme dans le... groups
ba) cl-dessus, sauf quo lesdites Intenuptions ne peuvent se produire dans
lesdites parties cycloa- llphatiques; 15    bh) un groupe aryline blvalent
ayant de 6 A 25 atomes de carbone, qui eat non substituh ou substltu6 par
au moins un substituant cholal parmi halogene, alcoyle en C1-4 et
perhaloalcoyle on C1-12; bd) un aralcoyle ou alkaryle ou
alcoyibn-aryl-alcoylbne bivalent ayant de 7 A 25 atomes de carbone, qui est
non interrompu ou Interrompu par la partie alcoyle, ou Intebompu dans Ia
partle alcoyle, ou termlnd, ou interrompu dans la paries alcoyle et termin6
avec un groups interrupteur ou terminant tel quo mentlonnM ao     en ba)
ci-dessus, et chacun desdits groupes aralcoyle et alkaryle non interrompus,
Interrompus et termines eat en outre non substitue ou substitue par un
substituant cholsi parrni halogbne, alcoyle en C14 et per-. haloalcoyle on
01-12; be) 26 ab               a b Fcis-tH-( CHi) b0+natH-tH-( CX 2*
1D) 30     oaf na estun nornbre entler valantde 8aI 10Q; et bea) Re eat un
hydrogene, Rb eat un m6thyle, et nb vaut zero ; ou bob) R est un methyle,
Rb eat un hydrogene et nb vaut zero; ou beo) Re et Rb ropresentbnt un
hydrogene, et nb vaut 1; nz eat un nombre entler valant de I Jusqu'a la
valence de Hy et ob nz eat Inferieur a la valence de Hy, les a5
valences restantes de Hy etant prises par des hydrogenes; et Hy esat un
groups hydrophile cholsi panni ca) morphollno; des radicaux amide cycliques
i5a 7 chatnons; des radicaux N,N-diamlde cycliques satu- . res et non
satures A 5 A 8 chatnons; des groupes de foInnule J
..(CH2) 48        n(C dane ayant de 6 a 7 chatnons oc nc et nd sont cholsas
parml 0-2; et les amines cycliques de 5 A B chatnons; chacun Mtant non
substltu6 ou substlut par un hydroxy-alcoyle en Cj,- carboxy ou alcoyle
Inferleur; cb) t6trahydrofurliryle so     cc) des radicaux mono-, di-, et
polysaccharide, qu'lls solent A chaine drolte ou cycilques, fours radicaux
alcool sucre correspondants, les radicaux penta6rythritol, et les radlcaux
alcool polyvinyflquo. cd) lea radicaux polyhydroxy-acoyle en Ca7 3.
Dispositff de la revendication I dans loquel a vaut 1. 4. Dispoetiffde Is
revendlcation 1. dans lequel chaque D at W est un oxygbne. 5s      5.
Disposlfff de la revendicatlon 1, od chaque L represento -BRB'-. chaque B
represonte -C(O)NH- o0 l'atome d'azote eat 116 A R, et R represent.
51~~~~~~~~~~~~~~~~~~.    EP 0 330 616B1
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6. Dispositif de la revendicatfon 5. dans lequel .R represente 10
H 15     7. Dbspositif de la revendlicatlon 1, dans lequel chaque RI et R2
est un m6thyle. 8. DIspohltif de la revendicatbon 1, dens lequel h et i
valent chacun 4. 



9. Dispositif de la revondicatlon 1, dans bequei v vaut d'environ 15 A
environ 60. 10. Dispositifde la revendicatlon 7, dans lequel h vaut4; I
vaut 4; et v vaut d'envron 15  environ 50. 121. Dteposiif de la
revendlcatlon 1, dans lequel 20     a) chaque b vaut I et RaLR8 sont tous
des hydrogAnes ou b) chaque b vaut 0, chaque R3, R4 et R8 est un hydrogbne,
et chaque RT set un m6thyle. 12. Dlspositif ophtalmique pem6eable a
roxygbne, flexible, moulllable, de la revendlcatlon 1, comprenant Ie
monombre r6ticulable eyant a) une fonnule partielle -(D-A-L-)-0  (IB) ob
chaque S" eat independamment un segment de formule la de la rendlication I;
chaque D, A et L est indepondammenttel que d6fini dans la revendcatlon 1;
cvautde 1 a 10; etamutipliA pearovautdo 1 a 30      10;ou b) une formule
partlelle -(S-)e-D-8'-La- (IC) 3s     oO chaque S" eat Independamnment un
segment de formulo la de Is revendlication 1; D et 8' sont tels que deflnl
dens la revendlcation I ; c vaut 1-10 et La est cholsi parmil -BRB- st-BR-.
13. Dbepositif de la rvendlication 12, ob a vaut 1. 14. Diepositif de la
rovendcatlon 12, ob chaque D et W est un oxygene. 15. Diepotiff de la
rvendcicaton 12, ob chaque L repr6esente-BRB'-, cheque B reprdsente-C(O)NH-
ob 40  I'atome d'azote est 116 A R, et R repr6sente , ;n3 46 16. Disposief
de la revendication 1Z ob R repr6sente 50
H3 u5      17. Disposieif de la revendlcatlon 12, ob chaque RI et R2 est un
m,6thyle. 18. Dlspositif de la revendicaon 12, ob h et I valent chacun 4.
19. Dispositif de la revendicatlon 12, ob v vaut d'environ 15 A environ 50.
20. Dispostif de la rovendlieaton 17, ob h vaut 4; I vaut 4; etv vaut
d'ernvon 15* environ 50. 52    EP 0 330 616 B1                           L
M 21. Dispoeltif de la revendlication 12, dens loquel a) chaque b vaut I ot
RsRs representent tous des hydrogbnes ou b) chaque b vaut 0, chaque R3, R4
et Rs est un hydrogene, et chaque R7 est un methyle. 22. Dispositif do la
revendcation 14, ob c vaut 1. u      23. Dispostif de la revendicatlon 12,
ob La represente -BRB'-. 24. Dispositif ophtalmique perm6able a l'oxygene,
flexible, moulliable, de la revendlication 13, Is monombre 6tant de formule
10~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ c ob e vaut
0 ou 1I cheque D, A, L, S" et c set ind6pendamment tel quo d6fini dens la
revendicatlon 1; 16  LI eat un hydrogbne, P'-BRB'-, P-RB'-, PI-BR-., ou
P'-R-; LI' eat un hydrcgine, P', ou, dans Is cas ob e vaut 0, 6galement
-D-S'-La-P'; La 6tant tel que ddflni dens la revendicatbon 12; et PI eat un
hydrogbne, amino, hydroxy, NCO, NCS, vinyls ou une fraction contbnant un
groups r6ticulabl qui 



pout 6tre r6ticul6e lorsqtuon la felt coagir avec un agent de riticulation
appropri6 ou lorsqu'on i'irradie par un 20  rayonnement actinique. 25.
Disposltif de la revendication 24, oO a vaut 1. 26. Dispositif de la
revendlication 24, dans lequel chaque D et W est un oxygene. 27. Dispostif
de la revendication 24, ob chaque L reprhsente -BRB'-, chaque B reprssente
-C(O)NH-, ob l'atome d'azote eat 116 A R et R repr6sente 26 OF
30~~~~~~~~~~~1 . N. so 28. Diaposutif de ia revendlication 24, oO R
repr6sente 35                                           *H3 40     29.
Diepositif de la revendication 24, ob chaque RI et Rz est un m6thyle. 30.
Dispostif de dI revendicetion 24, oO h et i valent chacun 4. * 31.
Disposkif de la revendlicaton 24, ob v vaut d'environ 15 & environ 50. 32.
Dispositf de Is revendlication 29, ob h vaut 4 ; I vaut 4 ; et v d'environ
15 A environ 50. 33. Dispositif de la revendication 24, oO 45     a) chaque
b. vaut I et RMRA repr6sentent tous un hydrogbne ou b) chaque b vaut 0.
chaque R3, R4 et R8 est un hydrogene, et chaque RT est un m6thyle. 34.
Dispositif de la revendicatioin 24 o c vaut 1. 35. Dispositif de Is
revendication 24 ob L' repr6sents P'.BRB'-. 36. Dlepoaetif de la
revendicaffon 24, oO La reprisente -i3RB'-. so     37. Dispositif de ia
revendication 24, o chaque P' representb 55 53    EP 0 330 616 B1 Wu
-O-CH2CH2-0   Cu2 .         -OC.NAfCHWCHZ CH3HC~toC8Ng~   6 CH-   . 5
..0CH2CH2oNH-. 10 38 DisposltFrdo la revendlcaton 1, qui set une lenlile de
contact. 39. Procdd6 de preparaion d'un polymeke perm6able 6 I'oxygone,
flexible, moullable, optiquenmnt dair d'un monombre r6ticulable ayant un
segment 8" de formule 15                                  -(W-W-L-D-A-L)g-
(I) ob toutes lee variables ont a signlfication sp6alf111 dans la
rovendicatlon 1, [edit polymbre ayant un angle de contactalgl inflirlourb
60 etayantun Dk(x 10-0 mm - ml 02/cmso- ac- mmHg)d'aumolnsenvlmn7, etune
teneur en eau deau mains 10% a l'Mtat gonfl6 dans eon onvonnoment aquoux
d'utilhsatlon on fauant riagir 20  [os lntenmndlales requls do fagon
connue. 40. Proc6do de ia rvondicatlon 39, dans lequel Widt polymbre ost un
oopolymnre dudit monombre ayant un segment do tornule la et un monombre
modifiant hydrophle en une quantlib suffisante pour malnenir la teneur en
eau dudit polyr &rtatgonli dana son environnementaqusux d'ulufisatlo aau
mois 10%, lodit 



monomrer modiHlant hydrophilo otant cholsi parmi lea monomnres tels que
spiollif dans la revendlatfon 2 25     41. Dispostlf de la revendication 2,
dans lequel ledit monomnro modifiant hydrophie sat chobi dans un groups de
fobmule (R2IdV)c Hy  (C) 30     42. Procidi de Ia revendloaston 40, dans
lequel ledit monombre modiOlant hydrophil est adolel dans to group. de
formule (R2"dIv),Ky  (C) 36     43. Dispositf de la rovendicatlon 1, dans
loquel au mains 50% doedites aiquenoes polymirlques A Want pas plus de 16
untis alcoylene par sous-sequence homopolymnrique. 44. Disposilf de la
rwendlcaton 43, dans lequl au moins 75% dosdles seiquences polymirlques A
nont pas plus de 15 unitts alcoylene par sous-squence homopolymique. 45.
Dispoeltif de la rovendlcation 44, duns loquel 100% des siquences
polymiriques A nWont pas plum deo 4o  15 unit6s alooylbne par sous-aiquenoe
homopolymrique. 4. Dispositif de n revendloatlon 1, dane lhquel & rnterhur
desdines aiquences A orayant pas plus de 15 unlts omyaloopylno par
sous-sequence homopolymnirque, indite sou.-sdquenao homopolymklquo n'a pas
plus dO 10 units oaxyalcoylene per sous-sequence homopotymefique. 47.
D0spositli de la revendloatlon 1, deos loquel a rintrur desdites aiquenos A
n'ayant pas plus de 15 45  untits oxyalooyllno par soue-siquence
homopolymtque, ladft soussquenoe toMoPo u n's pas .. . plus de 7 units
oxyalcoylbne per sous-oiquence homopolymuvlque. 48. DisposilFde la
revendlcafon 1, dana loquel loadites sequenoesAn'ayantpas plus de 16unites
oxyal- coyline parsous-siquence hamopolymirique, ladite snus-squence
homIpolymique n'e pa. plus de 4 unl- te oxalcoyline parsouseiquence h. 6o
49. Dlspositf selon [a revendlctdon 1, dans bequel leadits groupes A qul
sont limite ,a n'avolr pas plus de 15 unitis oxyaboylene par sous-equence
homopolymklque sont de fonnule -      [-p~olymyalooyl~nbe-po~lalo)4&noj-
; as  ob chaque poloxyalcoyline, et polyxylcoylino2 est independamment un
hoainm   d'xyloqylinoe on, C2, chaque homopolymre n'ayant ps plus do
15units oxyalcoylbne otaucune suite de doux sou"squen-.., ces
polyaxyalcoyino adjacontes West Identique at xx eat un nmbre antler valntde
I A 500. 50. Application d'un polymbre do la rovendkatlon 39 ou 40 & la
fabdcatlon d'un dbposkllophtalmique. 54    111111 111111 11111 11111 11 111
EP 0 330 616 B1                     *c   L  M   S  * 51 D bspf deo a
rvendicaon 24, dans lequel Is monombre de formula I ot de formula VII, o
Q-L-   D-(CH2-1H'-O) -LD(C H              O)   (ii    ) V..(CZ)  (-t 10
-(cu:)0 -L -CH2         (VI I) to -L-D-(CHz-HOx--.--(2C-~~j~ oa 0
reprasent. ?6 Ra -C-CH2 2D~~~~~~~~~~~~ 20 et L represente B-R11- ou B-R run
des symboles a et k vaut I et l'autre 0; 



Ra eat un hydrogine cu un m6thyle ; chaque R est un group. arylene blvalent
do 6 A 15 atomes de carbone, un aryline an Ce.twamIno-carbonyloxy-alcoylne
bivalent ou un groups cycloallphatique on C,.1. blvalent; 25   B et B'
mprdsentent chacun 30 .      0.ou chaque R1s eat un acoyle an C", cu leurs
m~langes avec les unitds dans. lesquaeles R's eat un hydrogene, de
prifhrence awec cotte pr6delon que R'1 no pout elro un hydrogbna dans plus
d'onviron 75% d'une unltb queaconque; s5  chaque x vaut de 4-200, v vaut de
2 a 66, i et h valent hndpendamment 2, 3 ou 4; et a est un nombre antler
allant de 1 a 10. 40 45 50 sS 55    


