
EP 0 330 617 31 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 polyoxyalkylene
oxide units possessing s   an advantageous blend of desirable properties
Including a) high oxygen permeability, b) good wetablity, c) flexibility
and d) optical clarity, In the ocular environment of use as claimed In
Claim 1. to a polymer as claimed in Claim 37 and the use of this polymer
for the manufacture of an ophthalmic device as claimed In Claim 48. The use
of siloxane containing materials of various types In the fabrication of
ophthalmic devices Is well known. 10      Thus, In U.S. 3,996,1 87;
3,998,189 ; 3,341,490 and 3,228,741 there are described contact lenses
fabri- cated from poly (organosiloxanes) containing fifers. 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 characteristically both hydrophobilc and lipophilic. fs
U.S. 3,808,178 discloses hard contact lenses fabricated from copolymers of
a polysiloxanyleikiy 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 materiel. such as
hydroxyethyl methacrylate. While the disclosed lenses have increased oxygen
permeability, they are rigid. U.S. 4,138,250 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
polyodefinl silkxane macromer which can be used to fabricate a contact
lens. Typically, such hydroagels are recited to possess a degree of
swelling of about 10 to about 12% It has been found, however, that the
pressure of substantial amounts of water In such hydrogels limits the
oxygen permeability of such materials. U.S. 4,153,641 relates, in relevant
part, to contact lenses fabricated rom a polymer of a 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 polyslloxane macromer
containing at least two vinyl groups and 30-92% of 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- meabililty, orsuch contact lenses are of
acceptable wettability but the hydrophilicty Is coupled with waterswel-
lability, which tends to limit optimum noxygen 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
comeal Implants, possessing a high degree of surface wet- tablilty and
possessing a high degree of oxygen pemmeablity notwithstanding their
swellablity by employing a crosslinked block polymer containing polysilxane
and polyalkyiene oxide units. Yz.          A further object of the
invention Is to provide a method of correcting visual defects In the form
of refactive errors by fitting to the patient's 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
dear, hydrolyticaily stable, biologically inert, wettable, flexible, oxygen
permeable ophthalmicaily acceptable polymer and device, such as a contact
lens having at least 10% water content when swollen in its environment of
use, which Is fabricated frm a crosslinked polymer of a reactive monomer
having a segment SW of the formula la, 45 



-(W-S'-L-D-A-L)-              (Ia) 5o wherein a is 1 to 1; each D Is
Independently oxygen or -N(R2?); each W I a bond, oxygen or-N(R21)-; each L
is Independently -BRB'-, -BR-, -RB'- or-R-; each SI is Independently a
segment of fornula 11, 55 2    EP 0 330 617 B1 -(CHI)F-(j   )V-j-(CH2)i-w-
(II) 5 each A is independently a segment of formula Ill, 10 -i _ _1f -1rF_
ii              x(s dII li     ~ I& j5I 7 2D 15        IL
a the terminal oxygen within each unit of formula [If being replaceable by
-N(R21); 20      whersin each b, d andf isIndependentlyO-4; q isa
numberfrom Ito 1000; eachx, yandzis independenly O to 200, preferably 0 to
tO0 provided at least one of x, y and z s atleast ri; such that (x + y + z)
muilipled by q is4to 1000; each h and I is an integerftom 1 to 6, v is an
integer from 2 to 300, preferably 2 to 75, preferably 2 to 50, more
preferably 10 to 50, most preferably 15 to 50; 25      R1 and R2 are
Independently alkyl of up to 18 carbon atoms, or aryl of up to 12 carbon
atoms, preferably lower aliwk or phenyl, most preferably methyl; each of
R3, R4, R7-R'0, R13-R16, R19 and R20 Is Independently selected from the
group consIsting of hydro- gen, halogen, (preferably fluorine or chlorine,
more preferably fluorine), an aliphatic, aromatic or heterocyclic
containing radical selected from unsubstituted C01C0s alkyl; substituted
Cl-Cig alkyl ; unsubstituted CXAC1. 30  alkenyl ; and substituted COrCls
alkenyl ; wherein the alkyi and alkenyl substituents are independently
selected from C0-Clf alkoxycarbonyl, C2-Cls alkenyioxycarbonyl, fluoro,
aryl of up to 10 carbon atoms, CI-Cle alkoxy, C-Cle alkanoyloxy, aryloxy of
up to 10 carbon atoms, C-C alikenoyloxy, aroyl of up to 10 carbon atoms,
aroyloxy of up to 11 carbon atoms, CS-CB cycloalkyl, CsCs cycloalkoxy, C0C-
cydoalkyl-carbonyloxy, C-CB cycloalkoxycarbonyl, oxacycdoalkyl of up to 7
carbon atoms, oxacycloalkoxy of up to 7 carbon atoms, oxacyc- 3s  loalkoxy
(up to 7 carbon atoms)-carbonyi, oxacycloalkyl (up to 7 carbon
atoms)-carbonyltxy, and aryl (of up to 10 carbon atomspxycarbonyl, each of
said alkyl and alkenyl substituents being, In turn, optionally subti- tuted
by CI-Cs alkyl, fluoro or a Cl-Cg alkoxy provided said last mentioned
alkoxy Is not bound to a carbon atom already singly bound to another oxygen
atom ; R3, R4, R7-R10, R'3-R1, R's and R20 being further Independently
selected from aryl of up to 10 carbon atoms, CrCq cycloalkyl, and
oxacycloalkyi of up to 7 carbon atoms, each 4o  of which may be
unsubstituted orfurther substituted with a substituent selected from the
group of substituents for said Rs alkyl set forth above; Rs, R%, R11, R12,
R17 and R18 are selected from the same group set forth above for Rs; and
Ra, R', R11, R12, R17 and R16 are further independently selected from
C1-C1s alkoxycarbonyl, CrCle alkenoyloxy, C2-Cue alkenyloxycarbonyl, and
C1-Cis alkanoyloxy, each of which may be further substituted by fluoro,
aryl of up to 



4a  10 carbon atoms, or C1-C1. alkoxy, and R6, Rs, RI', R12, R17 and R1'
are still further Independently selected from aryloxy of up to 10 carbon
atoms, cycloalkoxy of up to 8 carbon atoms, cycloalkyl (of up to 8 carbon
atoms)-carbonyloxy, cycloalkoxy (of up to 8 carbon atoms)-carbonyl,
aroyloxyof up to l l carbon atoms, oxacyo- loalkoxy of up to 7 carbon
atoms, oxacycdoalkenyloxy of up to 7 carbon atoms, oxacycloalkoxy (of up to
7 carbon atoms)-carbonyi, oxacycloalkyl (of up to 7 carbon
atorns)-carbonyloxy, and aryloxy (of up to 10 carbon so  atoms)-carbonyl,
each of which may be further substituted by fluoro, C1-C8 alkyl or C-Ce
alkoxy, provided that any substituent having a singly bound 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 ; or 2 adjacent
groups, selected from RS-R20, togetherwith the atoms to which they are
attached may form a 5-8 membered cycloalkyl, oxacycloalkyl or bicycloalkyl
ring; 55      each R21 Is independently selected from hydrogen, C-C4 alkyl
and phenyl, and Is preferably hydrogen; each B and B' Is seiected from 3
EP 0 330 617 BI Jt.  J-O-; and JIB 5 with the carbonyl group being bound to
A, S', D or Pr; and each R is independently a divalent linking group
preferably selected from a) a divalent aliphatic group preferably alkyl,
alkenyl or alkynyl, of up to 25 carbon atoms which may be to
Interrupted by oxy, carbonyloxy, amino, aminocarbonyl, oxycarbonyl, ureldo,
oxyearbonylamino, or car- bonylarnino; b) a divalent 5-7 membered
cycloaliphatic and 5-7 membered cycloallphatio-Ci-Cwaiphatic group; c) a
divalent arylene group having 6-25, preferably 7-15 carbon stoms ; and d) a
divalent aralkyl or alkaryl group having 7 to 25, preferably 8-16 carbon
atoms; 15     e) a divalent alkylene-ary-akylene having 8 to 30 carbon
atoms, wherein groups b), d) and a) can be optionally interrupted in their
non-cyclic aliphatic and alkyl groups respectively 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 or more substituents selected from halogen, preferably
fluorine or chlorine, C1-C4 alkyl, preferably methyl, and Cl- C12 perhalo
alkyl, especalily C1-C12 perfluoro alkyl ; and wherein an Interrupting
group set forth In group a) 20      may be present between the cyclic and
non-cyclic portions of groups b), d) and a). The monomer preferably has
segments of formula lb, (Ib) 25 or of formula I, 30 -(S") -D-S'-La-
(Ic) or of formula Id 35 -(D-A-L)-(S")-                   (Id) 40 even more
preferably said monomer is of formula 1, L --(D-A-L) _Sl-g7Ll
(I) 



45 and more preferably said monomer being divinylic ; wherein D, A, I, 8',
SI' are as defined hereinbefore; and wherein c is I to 10; e iszero orone ;
a times c i I to 10; La Is selectedfrom -BRB-and-BSR- ; L' Is hydrogen,
P'-R-, P'-BR-, P'-RB'-, or P'-BRB'- ; and L" Is hydrogen, or -P'. or, in
case that a is zero, also -D-S'-BR-P so or-D-S'-P' and wherein P' is
hydrogen, amino, hydroxy, NCO, NCS, vinyl ore moiety containing a
crosslinkable group which may be crosslinked when coreacted with a suitable
crosslinking agentorwhen irradiated byactinic radiation. In the foregoing,
all alkyl groups whether mentioned alone or as part of another group are
preferably C1-C4 alkyl, such as methyl, ethyl, propyl and butyl, especially
t-butyl, with the exception that adjacent groups on aryl 55 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 pare position. Preferably alkenyl groups, whether alone or
as part of another group, are Cr-C4 alkenyl, such as ethenyl, propenyl and
butenyl. Preferred aryl groups (whetheralone ores part of anothergroup) are
phenyl and naphthyl, more preferably phenyl. Preferably 4    EP 0 330 617
13 the aryl groups are still further substituted by C1-04 alkyl, more
preferably t-butyl, most preferably In the para position. Halogen may be
chloro, bromo, lodo and fluoro. Preferably b, d and f are Independently
0-3, more preferably 0-2, most preferably 0 or 1. While the group
Identified by formula I may be highly halogenated, It Is preferably at
least 25% halogen free, more preferably 5  \30%,slhl more preferably40%,
and most prferablysubsantially halogenfree.Wherevercycogroupsare mindi-
cated, whether carbocyclic or heterocyclic they preferably have 5-6 ring
members and the heterocycils pref- erably have ordy 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 IlIl together
form a ring and one of them already is a cycloall group. In other words a
fused rhng system made 10 up of two geminal R groups and the carbon atom to
which they are attached results. For example If R3 Is cyo- lopropyl and R4
Is methyl then Rs and R4 togetherwith the carbon to which it is attached
could be (2,1,0) cyo. lopentZ,2-dlyl. In formula 1, when b is greater than
one, each ofthe multiple Rsand Rs groups may be the same ordifferent;
however preferably all of the Rs groups are the same and all of the Rs
groups are the same. The mame is true 16 with respect to d, RI', and R12;
and f, R17, and RM8. Preferably, each of b, d and f is Independently an
integer of 0 to 2, and most preferably zero or one. In one aspect of the
invention, each of R3-R7; R'-R13 and RIR119 Is hydrogen. Preferably the
subsfituents R8, RU4 and R20 are 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 is unsubstituted or substituted by fluoro, alkoxy of
up to 6 carbon 2o atoms or alkyi of up to 6 carbon atoms; benzyl wherein
the phenyl ring thereof Is unsubstituted or substituted by fluor, alkoxy of
up to 6 carbon atoms or alkyl of up to 6 carbon atoms ; cyclohexyl ; or
oxacycloalkyl or 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 wherein A Is of the formula
IV, 25 --tCH2-(CEH2) J 'H-}01;-CH2-(CH2) A-.Ly0 [ CH2 .. (Ck a);-I.- I1 *IV



3s wherein b, d, f, q, x, y, z, Rs, R14 and R20 are as defined above. There
are two very highly advantageous embo- diments having fornula IV which are
represented by either formula V f0  { Cc2)- H-01T[(CH2)-CHz-O]T(
(CH2)-TH-10]7                    CV) q 46  wherein n Is b + 1; m is d + 1,
p is f + 1; n, m and p each Independently being preferably 1-3, more
preferably 1 or 2, most preferably 1; and x, y, z and q are as defined
above ; Rs and R20 gm hydrogen or one Is, but pref- erably both are, an
aliphatic, aromatic, or heterocyclic radical, preferably alkyl of up to 6
carbon atoms, alkyl of up to 6 carbon atoms substituted by alkoxy of up to
6 carbon atoms orfluoro; 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 so  phenyl ring thereof is unsubstituted or substituted
by fluoro, aikoxy of up to 6 carbon atoms or alkyl of up to 6 carbon atoms;
cyclohexyl or oxacycloalkyl of 4 or 6 ring carbon atoms; or which are
represented by fornula V! +  f (CH2 )-CHz-O]-  (CHz)            I F-[ CNZ)P
Hz-0             (VI) 5    EP 0 330 617 B1 wherein n, m, p, x. y, z and q
are as defined above for formula V and R4 Is prerably selected from the
same group as Rs in formula V. In the foregoing it is to be understood that
the units of x, y and z may be positioned randomly, In block segments, or
altemately. 5      Another preferred embodiment corresponds to formulae IV,
V and VI wherein z is zero. Desirably, the polymer segments of formula lil
or IV in the completed polymer are predominantly and pref- erably
substantially devoid of free hydroxyl groups In the Interior of the polymer
as such groups tend to reduce oxygen permeability. Free hydroxy groups on
the outersurfaces of the formed polymerare acceptable as they increase
wettabl- 10  Illy without drawing water into the polymer matrix. However,
It is still preferable to have as few tfee hydroxy groups in the finished
polymer as practical if a contact lens having high oxygen permeabIlity Is
to be prepared. This is balanced against the desirability of Increased
water content and therefore, for particular purposes, vary- ing levels of
internal hydroxy groups may be acceptable. A suitable means of tying up the
excess undesired, free hydroxy groups present would be to Interact them
with a color group. 1l     Typical color groups useful in these embodiments
include, but are not limited to, the hydroxy-reactive dyes known in the art
under the tradename Renazol, manufactured by American Hoechst Examples of
the Remazol dyes which are especially useful are: 20       Dye
Color Index Code. Remazo]  Brill Blue RW                  Reactive Blue 19
Remazol Yellow GR                       Reactive Yellow 15 25       Remazol
Black B                          Reactive Black 5 Remazol Golden Orange 3GA
Reactive Orange 78 Remazol Turquoise P                     Reactive Blue 21
s0 all of which have at least one group of the formula -S02-CH2CH20-SO3e 85
which reacts with the polymer or monomer hydroxy group to yield a 



dye-SO2-CH2-CN2-O-polyner   or   dye-SOz-tH-O-polymer 40 group, preferably
the former. In such a manner, both excess free hydroxy groups are disposed
of and colored contact lenses can be realized simultaneously. The color
group orformer can be reacted with monomer before the monomer Is
incorporated into the structure of formula I or afterwards. Another means
of disposing of these 45  excessive hydroxy groups is to utilize their
presence to fonn various degrees and types of croselinking. When polymers
resulting from monomers of formula I polymerized or copolymerized In the
absence of hydrophilic monomer, as defined below, have a water content
greater than at least 10% they can be utilized as is. However, such
non-hydrophilic modifing monomer containing polymers having a fully swollen
water con- tent of less than 10% are not suitable and must be modified by a
hydrophilic modifier. 50     Such compounds of formula I are modified by
reacting them with or polymerizing them with a coreactive or
copolyrnerizsable hydrophilic modifier. The hydrophilic modifier may be
introduced by being coresctive with a functional group present in one or
more of R, R3-R21 and/or with a functional group within L' and/or Lo. When
the hydrophilic modifier is monofunctionally reactive (other than a vinylic
unsaturation), it merely modifles the polymer properties and terminates a
chain or sidechain at that poInt. When the hydrophilic modifier is dl- or
55  polyfunctionally reactive. i.e. contains more than one coreactive
functional group or at least one coreactive vinylic group, the modifier can
also act as a copolymerizable monomer and/or crosslinkdng agent However,
the hydrophilic modifier need not be the only crosslinking agent, nor need
it be the only copolymerizable mono- mer present. When other such agents
are employed any of the conventional crosslding agents and coreactive 6
EP 0 330 617 SI monomers may be used In minor amounts. In any event, the
polymer resulting from the polymerization of the monomer of formula I
should not be crosslinked In excess of 25%, preferably not in excess of
20%, more preferably not In excess of 15%, stdl more preferably not in
excess of 10%, even stll more prefrably not In excess of5%, and most
preferably in the range 5   of 2-3%. The purpose of the hydrophillo
modifier Is to maintain the water content of the resulting polymer to at
least 10% when swollen In Its normal environment of use. For those polymers
which absent the hydrophilli modifier already meet this limit, Its purpose
Is to Increase the water content of the polymer matrial over that wen the
hydrophilic modifier Is absent. However, If the polymer, without the
hydrophilic modifier, Is sufficently so hydrophilc, i.e. the water content
Is at least 10%, It need not be present. but preferably Is. Whether the
hydrophile modifier is needed or not, and the amount which Is needed, Is
dependent upon the polymer water content and other hydrophilic properties
desired. Preferably, the hydrophillo modifier is present, in accordance
with the above In an amount of from zero to about 50% by weight, preferably
about 1% to about 30%, more preferably about 6% to about 25%, still more
preferably about 10% to about 15% of the resultant polymer. 15     In
addition to the hydrophilic modifier, other comonomers which may be present
In the polymer are mono- mers coreactive with the monomer of formula I
exclusive of monomers which are hydrophilio modifiers. Such additional
monomers may be present in a minor amount of up to about 20% by weight of
the resultant polymer. When such comonomers are excessively hydrophobic,
additional hydrophilic modifier may be Incorporated so as to achieve the
appropriate water content. 20      The hydrophilic modifierIi a
monomerwhich is coreactive with a monomeroffomiula I and Is typically
selec- ted from 



aa) polyethylene glycols of the formula 26
R23s&o-(CHZClzO) R22                    (A) or ab) pyrrolidones of the
formula 30 R2 3_     i                           (3) wherein R22 is
hydrogen or Cr-C7 alkyl, preferably C1-C4 alkyl, g is an Integer of from
1-25, or as) a compound of the formula 40
(R24-dlv),,Hy  (C) wherein R23 is a polymerizable or reactive moiety
selected from i) ethylenically unsaturated radicals, pref- erably vinyl,
1-methylvinyl, 2-methylvinyl, or allyt, ii) anhydrides, ilI) amines, Iv)
acids, v) esters, vi) amides, vil) ethers, Aiil) acid halides, 45      R24
is selected ftom the meanings given for R2 and Ix) epoxy groups, especially
glycidyl, x) Isocyanates and isothlocyanates and Ai) hydroxy; div Is
selected from ba) a divalentaliphatlc group of up to 25 carbon atoms,
preferably alkyl, alkenyl or alkynyl, which may also be interrupted, or
tenninated, or Interrupted and terminated by oxy, carbonyloxy, amino,
aminocarbonyl, so      oxycarbonyl, ureldo, oxycarbonylamino, or
carbonylamino; bb) a divalent -7 membered cycloaliphatic and 5-7 membered
cycloaliphatic-C1-C2rallphatic 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 as      one substituent selected from halogen,
Cj-C4 alkyl, and C1-C2 perhaloalkyl; bd) a divaient aralkyl or alkaryl or
alkylene-aryl-aikylene 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 be) above, and each of said uninterrupted, Interrupted, 7
EP 0 330 617 Bi and terminated araikyl and alkaryl groups Is further
unsubstituted or substituted by a substituent selected from halogen, C1-C4
alkyl, and C1rC2 perhaloalikyl; be)           a ba  b *      bC J HK-(CH
Ha4H-(C:H24-D 1 r02  na~            rb            (D) 10     wherein na is
an integer of 8-100 ; and ber) R' Is hydrogen, Rb Is methyl, nb Is zero; or
beb) Ra is methyl, Rb Is hydrogen, and nb Is zero; or bec) Ra and Rb are
hydrogen and nb Is one; even more preferably div Is selected from 15
-(CIzz)zNHCOO(CH;) 2-; -(CH2)200CNI--f    -NHCOO(CHz)z-; 20
~t -(CHZ)2NHCO-; and -(CHz) zNHCO(CHz)2-; 25 



nz is an integer of I 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
30     radicals of 5-6 ring members; groups of the formula N.-(CH2)nc>
or          N9e(CC2)nc(E (Cliz) )nd
(CHz)nd- nd~~~                     ~d having 6-7 ring members wherein no
and nd are selected from 0-2; and cyclic amines of 5-6 ring members; 40
each unsubstituted or substituted by hydroxy-CO-CS alkyl, carboxy, or lower
alkyli cb) tetrahydrofurfluyl ; cc) mono-, di-, and polysaccharlde
radicals, whether straight chain or cyclic, their corresponding sugar
alcohol radicals, pentaerythritol radicals, and polyvinyl alcohol radicals
; and od) polyhydroxy C2-C7 alkyl radicals ; and said reactive group R23 or
R2a is capable of reacting with one or 45      more sites in said formula
1. Preferably the hydrophilic modifier has R24 selected from ia) H2CX and
the terminus of div to which it is bound Is -C(O)Rm, the carbonyl being
bound to R24, where R25 Is hydrogen or methyl and R28 Is -40-, or -NR27-
with R2T being hydrogen or lower alkyl; ib) H2C=CH- and the terminus of div
to which it is bound is s5 8    EP 0 330 617 B1 the left hand bond being
bound to R24, wherein R28 Is -0, -NR2-, -0(0)-, 10 or -C0)0-; and ic)
H2C=C- and the terminus of dhv to which It is bound Is -C(0)RO-, the
carbonyi being bound to R2' wherein R0 Is 20     lower alkylene or
-CH2CH(loweralkylM)-0r- and R29 is hydrogen, lower alkyl, or cyano; and has
Hy selected frnm co) morphollno which is unsubstituted or mono- up to
tetra-substituted by lower alkyl, preferably methyl or ethyl; 25 cf)    .
C(C2 )ne\ 8 wherein ne Is one, two, or three, preferably 1, each of which
is unsubstituted or substituted, preferably mono- or disubstituted, by
lower alkyl, preferably methyl or ethyl; 35 cg)       R knf 8 . 40 



where nf is 2 or 3, preferably 2, each of which Is unsubstituted or
substituted by lower alkyl, preferably methyl or ethyl; oh) a divalent
group of the formula 45 55    EP 0 330 617 B1 s--s 931
1 -<  A  t   or.  \<> wherein R31 is hydrogen or carboxy; ci) 15 20 c; )
NG<(i  \ng 25 where ng is one or two, each of which Is unsubstituted or
substituted by lower alkyl, preferably methyl or ethyl; 30
ck) ---Cu +G z OHt          ; 35 ci) a polyol selected from polyvinyl
alcohol radicals, 40                            -E--o-ca2(         i z
(II)b wherein 45      xa is 2-10, preferably 3-4, and xb Is an integerfrom
zero, preferably at least 0.5 times xa up to xa +1 inelu- sive, the
cyclicsacchafide analogs thereof, the di-tetra saccharides thereof,
preferably having sacharide- saceharide links between the I and 4 carbon
positions thereof, preferably p-linkages, C(CH20)4(H). wherein xc is 0-3,
and polyhydroxy lower alkylene glycol radicals wherein up to 50%y,
preferably up to 25%, more so      preferably up to 10%, of the hydroxy
groups are missing their alcoholic hydrogens. Most preferably the
hydrophilic modifier of formula (C) is selected flm aca) 1120=
g~,,zCHzNMC2CH2  i 1 10    EP 0 330 617 BI acb) HzCL CHzCH2 .JNH--
\;-NH90CHzCHz ace)        H 10                               [H C
K CH XK?+ya.R3 wherein R32 Is 15
-(oCHZ(8H)y CHzOl-(H)y 



In which ye is 146, preferably 3-4 and yb Is 0 up to (ye + 1), preferably
(yc- 1) to (yo + 1), more preferably ye to (ye + 1), ya is I up to (ye o
2- yb), 20 acd) [HzC=            ZCHZNH      -R3 3 25 wherein R3U is
C(CH20)4(H-   and yd is 1-4, preferably 1-2; ace) polyvinyl alcohol having
at least one and up to 50% preferably 25%, more preferably 10%, inclusive,
of the alcoholic hydrogens thereof absent; 30 acf) HC=C -
--CH2CHzX2OCF2CH2 2-. 35      Preferably, when PI is a vinyl containing
group or one or more of the aforementioned R groups contain an
ethylenicaily unsaturated group, for example preferably Hra 40
b with one of Ra and Rb being methyl or hydrogen and the other being
hydrogen, then the monomer of formula I can be crosslinked In the presence
of a vinylic group containing hydrophilic modifier andfarvirrylic group
con- 48  taining crosslinking agents. When Pi' Is 8X with Ra and Rb as
defined above or contains such a group 55 i e. -O-CH2CH2-O-C-C.CH2).    BP
0 330 617 51 then the monomer of formula I can be crosslinked in the
presence or absence of up to less than about 50%, preferably up to about
30%, most preferably up to about 10% by weight of vinyqically unsaturated
hydrophilli modifiers andlor other vinyllc comonomems. When PI does not
have a vinyilic group, but takes in crosslinking, P' contains e.g. an
active hydrogen. In 5 such cases, P' preferably terminates In an OH, NHR*
(WR 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-. Crosslink- ing is then typically carried out by condensation or
addition with a dl- or polyfunctional coreactive monomer which may or may
not be a hydrophilic modffier. For example, when P' is OH, then the
coreactive monomer functional group can be -NHR*, -COOH, OCN-, SCN-, etc. ;
when P' Ia NHR, the reactive comonomer funo- 10  lional group can be a
conventional acyl, oracyl bound to a conventional leaving group ; and when
P' has OCN- or SCN-, then the reactive comonomerfunctional group can be OH.
Similarly, the other coreactive funcional groups mentioned In terms of
either PI or the coreactive monomer can be Interchanged (those mentioned as
part of PI being on the coreactive monomer and those mentioned as part of
the coreactive monomer being part of P). 15     Suitable vinylIc comonomers
and coreactive monomers for condensation are setforth below. However, the
list is not exhaustive and those of ordinary skil will appreciate the
modifications, additions, and alternatives which may also be employed. When
eitherorboth L' or L" are hydrogen, orterminate In P! with PI being
hydrogen, atleastone additional crosslinkable moiety must be present as one
of, or as substituent on one of, the groups RLRf. Such crosslink- 



20  able groups may also be present as a substituent on or in place of one
or more of Rs-R20 even when one or both of L' and LV have crosslinkable
groups therein. However, the degree of crosslinldng in the finished
crosolin- ked polymer should not exceed 20%, preferably not more than 10%,
more preferably not more than 5% and should be still more preferably in the
range of 1-4%, most preferably in the range of 243%. Within the
polymerfabricated from monomers of formula 1, not more than 20-70%,
preferably not more than 2a  50% of the A groups are polyethylene glycol.
The numberof A units and the chain length and nature of the substituents on
the poyoxyethylene segment is detrnmined by the degree of wettability
desired In the polymer of the compound of formula 1. In general, the
polymershould be sufficiently hydrophilie In its surface properties such
thatthe polymerexhibits a contact angle with distilled water at 200C of
less than 600, preferably less than 40, more preferably less than 25, still
more 30  preferably less than ISO, most preferably less than 100. The
greaterthe numberof siloxane units, the greater the number ofoxyalkylene
units Is generally required to reduce the contact angle to within the above
limits. As water is taken up, the oxygen permeability of the polymers tends
to be reduced. However, with the water content and sweliablilty Increased
due to hydrophillo modifierthe drop in Dkoverthe low watercontent analogs
3s  is surprisingly less drastic than would otherwise be expected.
Advantageously, the instant polymers absorb at least 10% by weight water,
preferably 15-90% by weight, more preferably20-85% byweiht, still more
prefer- ably 25-75% by weigth, most preferably 35-55% by weight water.
Highly preferred are those polymers which exhibit a contact angle of less
than 25, more preferably less than 1I5 and most preferably less than 10. 40
Preferred crosslinked polymers are those consisting essentially of a
polymer of a divinylicmonomeraccord- Ing to formula I wherein R1 and R2 are
methyl, h and i are 2 to 4, v is 2-20; b, d and f are zero; Rs, R4 are
hydrogen; R8, RI4 and RN are independently alkyl of up to 8 carbon atoms,
(xc y + z) multiplied by q Is 4-40 and PI is: 45
a -KHC2 with Ra being hydrogen or methyl. SD     Very highly advantageous
are those polymers of reactive vinylic monomers of the formula VII, 65 12
EP 0 330 617 B1 Qua  {-D-(CH2-                     C2-O)} -(CHz)h-( i  )V-
i-(CH2) - ~~7~ to    ~~~~--ID(CH2t)                  e     ( CHf )h-()v7
i(CHz) L-Q fS       ~-(CH2-tH-o) xi-Q                             (VII) 16
a a         AXR a where Q is             ACCN or+*- HCH2; 20 one of e and k
is one and the other zero; Ra is hydrogen or methyl; each R Is a divalent
arylene group of 6to 15 carbon atoms, a divalent Cir-Cl0arylene-amino
carbonyloxy-CC 



alkylene; 2s  or divalent CrCr, cycloaliphatic; L Is BRB', BR or RB' and B
and B' are each 30 or each R7 Is alkyl of I to 6 carbon atoms, or mixtures
thereof with units wherein RT is hydrogen, preferably with 3S the proviso
that R7 can be hydrogen In no more than about 75%, more preferably 60%,
still more preferably no more than 30%, of the units; each x Is 2-200,
preferably 4-75, more preferably 6-70, most preferably 8-66 ; v is 2-300,
preferably 2-75, more preferably 2-25, still more preferably 2-20, and most
preferably at least 6 ; i and h are independently 2, 3 or 4; and a is an
Integer of 1-10, preferably 1-, more preferably 1-6, still more preferably
1-4, most preferably 1-2. 40     Within this very highly advantageous
embodiment RR Is most preferably methyl; R Is most preferably - phenylene-,
-CH2CH2OCONH-phenylene- or-CH2CH2OCONH-tolylene- ; RT is methyl, x Is most
preferably60 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 pref- erably one. Within
formula Vii preferably k is zero, e Is one, a Is 1 to 3, Q Is H2C = C(Ra) -
wherein RI is hydrogen or 45 methyl, L is -BR- or -RB'- wherein B and B' is
-CONH- and R is phenylene, D Is oxygen, W Is a bond, R' is methyl or
hydrogen with the above proviso, x is 2 to 200, h and I are each 2 and v is
2 to 75. A very highly preferred embodiment are those polymers fom monomers
of fornula VII wherein each 50                           I~~~~~~~~-CH2-C-]-
group is of the formula 56 .13    EP 0 330 617 Bi r 36 5 wherein R3is alkyl
of Ito 4carbon atoms, mostpreferablymethyl, and sisfrom about8 to about200.
preferably 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
VIA wherein each 10 [-CH  05-O-]X 15 group is of the formula Vill 20 H 2CK2
@ Hz:   W~zC~zA                          (VUSI) 2s  wherein x Is from about
2 to about 20, x Isfrom about 8 to about 100, and x'"from about:4 to about
80. Another valuable embodiment requires the value of X" to be at least
about twice that ofx` or xand RU to be alkyl of I to 4 carbon atoms,
preferably methyl. The reactive vinylc monomers of formula I can
characterlstically be polymerized to form crosslinked polym- ers under
conventional polymerization conditions. so     If desired, the monomer
reaction mixture may contain a catalytic amount of a conventional
polymerization 



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 azobis(isobutyronlt-
rie). The polymerization can generally be carried out at temperatures
between about 20 and about 150VC, for 25  a period between about I and
about 24 hours. It is understood that the time and temperature In such a
reaction 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 polymermixture, itmay be desirable forthe polymers obtained
from such 40  polymerizations to be post cured, e.g. at a somewhat elevated
temperature such as between about 600C and about 1500C. 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. 45      Minor amounts Le. less
than 50%, preferably up to 30%, and most preferably up to no more than
about 10% by weight, of conventional copolymerizable vinyl monomers other
than hydrophilic modffiers, 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 is within the foregoing
limits, the hydrophillo modifiers can also be used as such extenders.
Suitable vinyl monomers include: 5o  acrylates and methacrylates of the
general formula H2C  -OoR3 5 56 where Ru' is hydrogen or methyl and R3s is
a straight chain or branched aliphatic, cycloaliphatlo 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 C3-Cs polyalkyleneoxy 14    EP 0
330 617 B1 of 2 to about 100 units; acrylamides and methacrylamides of the
general formula 5                                      H2 CHC-CONHRSIS
where R3U and R36 are as defined above; vinyl ethers of the frimula 10
H2C=CH-O-R3E where Ru5 Is as defined above; vinyl esters of the formula 15
H2C=C1--OOC-R35 where R35 is as defined above; maleates and fumarates of
the fornula 2D R3UOOCHC=CH-COORNS 



where R5 Is as defined above; and vinylic substituted hydrocarbons of the
fonnula 25 RalCH=CHR=' where R34 and R35 are as defined above. Useful
monomers include, for example: 30      methyl-, ethyl-, propyl-,
isopropyl-, butyl-, ethoxyethyl-, methoxyethyl-, ethoxypropyl-, phenyl-,
benzyl-, cyo- lohexyl-, hexafluorolsopropyl-, or n-octyl-acrylates and
-methacrylates as well as the corresponding acrylamides and
methacrylamides: dimethylFumarate, dimethylmaleate, diethylfumarate, methyl
vinyl ether, ethoxyethyl vinyl ether, vinyl ace- tate, vinyl propionate,
vinyl benzoate, acrylonitrile, styrene, alphamethyl slyrene, 1-hexene,
vinyl chloride, vinyl 3s   methyl ketone, vinyl stearate, 2-hexene and
2-ethylhexyl methacrylate. Most preferably, the instant polymers are free
from copolymer units of such conventional vinyl monomers which are not
hydrophilic modifiers. The vinyllo monomers of fornula I can be prepared by
methods known, per se. For example, the slloxane/polyalkylene oxide
containing divinylic monomers of formula I may be prepared 40  by reacting
a siloxane dial of the formula HO-(S)-H, wherein -'- is a group ofthe
formula 11 as defined herein- before with a sufficient amount of a
difunctional reactive group containing compound having the group -X- or
-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. 45      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
fonmula lIl above to form the corresponding polyoxyalkylene-slloxane-
polyoxyalkylene diol. This diol can then be reacted with a reactive group
containing vinylic monomer having the terminal H2C=C(Ra)-L-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 so  corresponding dIvinyl derivative
where a is 1. Alternatively, the aforementioned polyoxyalkylene - slioxane
- polyoxyalkylene dials can be further sequentially reacted with a further
difunctional reactive group containing compound having the group -BR- or
-BRB'-D- to form the corresponding di-functional reactive endcapped
derivative which is then reacted with a siloxane dil of the formula
HO-(S)-H. One may continue building up altemative polyoxyalkylene/siloxane
unit containing diols in this manner, corresponding to the value of either
55 'c(a plus )" or c(a plus k)". Then this diol may be endcapped with a
reactive group containing vinylic monomer having a terminal H2C=C(Ra)-L-
moiety or the diol reacted with a sufficient amount of diunctional reactive
group containing compound to endcap the diol with a reactive group, such as
eg. an Isocyanate, etc. group which is then reacted with the appropriate
vinyflc containing compound, such as a vinylic amine or alcohol, or other
15    EP 0 330 617 81 copolymerizable monomer having a crosslinkable group
to obtain the corresponding product of tormula 1. Of course, Instead of
starting with a siloxane dibl of the formnula HO-(S)H and bulding up the
alternating sequence to the desired value of aw, one may instead begin with
a polyoxyalklene dil of the formula HO{(A)H and, after endcapping the same
with difunctional reactive groups: condense the same with the asloxane diol
s   until the desired value of e is attained, and terminate the diol with
vinylic groups as described above. 



The above reactivevinyio monomers are characteristically polymerized under
conventional polymerization conditions with a hydrophilic modifier of
formula C or a mixture of a hydrophilic modiler of formula C and a
copolymerlzable monomer. In thosevinyllcmonomers containing butonevinyl
group, aminoramounte g.from about 0.01 to about 5 weight percent, based on
the monomer of formula 1, of a conventional crosslinkdng agent 10  may be
employed. Suitable crosslinking agents include diolefinic monomers such as:
Allyl acrylate and methacrylate, alkylene glycol and polyalkylene glycol
diacrylates and dimethacrylates, such as ethyleneglycol dimethacrylate,
diethylene glycol dimethacrylate, and propylene glycol dimethacrylate;
trimethylol propane triacrylate ; pentaerythrltol tetrascrylate,
divinylbenzene ; divinyl ether; divinyl sulfone ; bis- phenol A diacrylate
or dimethacrylate; methylene bisacrylamide; diallyl phthalate; triallyl
melamine and 15  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 VII. When the
monomers of formula I have free hydroxy, isocyanato, carboxylic or amine
groups, suitable crosslinicng agents contain di- or polyFunctional
co-reactive groups to form addition or condensation reactions linking 2 or
more chains. 20     If desired, the monomer reaction mIxture may contain a
catalytic amount of a conventional calyst, 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 straight forward additions or
condensations and are typically conducted at a reaction temperature between
about -1 0oe and about 100oC, depending upon the relative reao- 2s  tivity
of the species Involved, in the presence or absence of an Inert dfluent and
In the optional presence of an addition or condensation catalyst If desired
or appropriate. For reactions involving an Isocyanate oracid halide, with
adiol, for example, suitable optional catalysts Include pyridine and
trietlamine. In a further subembodiment, the ophthalmic device, preferably
contact lens, Is fabricated from a polymer consisting essentiallyof an
addition productof a monomer offormula I In which LI and L are otherthan
ethyleni- 3o  cally unsaturated and al) a monomer of formula F (E1)rG', (F)
3a     wherein t is an integer of 2 to 4; GI is an aliphatic, aromatic,
araliphatic, carbocyclic or heterocyclic residue having a valency
corresponding to the value of t and containing up to about 24 carbon atoms,
or, where t I 2, may also represent a divalent group of the formula 40 -Y
-D-(A-L-D)-A-Y _- wherein A, L and D are as defined above, w is a number
from 0 to 8, Y' is a divalent aliphatic group of up to 14 carbon atoms
which may be interrupted by ony, carbonyloxy, amino, aminocarbonyl,
oxycarbonyl, 45     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-N(R2l)- moiety; a divalent 5 to 7-membered
cycloaliphatic group of from 5 to 14 carbon atoms; a divalentarlene group
of 6 to 14 carbon atoms ; a divalentaralkyl or alkaryl group of 7to 14
carbon atoms; a divalent 5 to 7-membered cycloaliphatlc-carbonyl
or-aminocarbonyl group of from 6 to 16 carbon atoms, so     wherein the
carbonyl group thereof is covalently bonded to the adjacent oxygen
or-N(R21)- moiety; or a divalent arylene-, aralkyl- or alkaryl-carbonyl or
-amrnocarbonyl group wherein the arylene group Is of 6 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 -N(R2')- moiety; or Y1
is a direct bond where El is hydrogen; El is hydrogen, hydroxy, amino,
isocyanato or Isothiocyanato and E' is coreactive with LI or LM ; or 



55      a2) a hydrophlic modifier of formula C wherein R24 Is coreactive
with LI or LI; or a3) a mixture of a compound of formula F and formula C.
Advantageously, in order to Insure adequate crossllnking, in one
sub-embodiment there is employed at least a minor amount of those compounds
wherein t is 3, for example at about 0.2% by weight based upon the 16    EP
0 330 617 01 amount of compound of formula I employed. Generally, a
stoichiometrically equivalent amount of the cor- pounds of formula I and F
is combined; however, a slight excess of di- or polylsocyanate or
-loothlocyanate may be employed to insure sufficient crosslinking to
maintain dimensional stability in the product As a further alternative,
additional conventional croselinkdng agents may be employed to insure
sufficientcrosslinking such 5   that the product maintains dimensional
stability. Thus, In addition to the compounds offormula I and F and C,
there may also be added to the reaction mixture a minor amount, e.g. up to
about 5 weight percent of a con- ventional di-isocyanate ortri-isocyanate
such as toluene di-Isocyanate, Isophorone di-isocyanae, 4,4'-methy-
lenebls(phenyl Isocyanate), methylenebis(cyciohexyl Isocyanate), melamine
tri-lsocyanate, and the lIke. Altematively, where a stoichlometric excess
of Isocyanate Is employed In the reaction of C, I and F, a minor lo
amount, e g. up to about 5 weight percent, of a di- or polyfunctlonal amine
or hydroxylated crossllnking agent may be employed. Suitably such
crosslinking agents include, for example ethylene glycol, glycerin,
diethylene glycol, eWtylone diamine, ethanolamine, triethanodamine,
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 pr- f5  sence of an inert diluent if necessary or desired, at a
reaction temperature between about 0C and about 1 00C, preferably between
about 200C and 80C, optionally in the presence of  condensation catalyst,
such as trlethyl amine or di-n-butyltin diacetate. In the preparation of
opthalmic devices, such as contact lenses, the reaction mixture may be cast
directly In the shape ofthe lens, orthe polymerliation may be carried out
In a mold having ashape convenlentforurther 20  processing, such as the
shape of a small cylinder or "button, which can then be machined. The
compounds of the fornula C and F are either known or can be prepared by
methods which are known, perse. The compounds of formula C are more fully
described In concurrently Red U.S. patent application entitied HYDROPHIUC
MODIFIER MONOMERS, invented by Frank Molock, Richard Robertson and Kai Su.
25      The siloxane dials of the fomnula HO-(S'H are known in the art and
many are commercially readily avail- able. Also, the polyoxyalkylene diols
of the formula HO-A-H are known or can be prepared by known methods. Thus,
the polyols of the formula HO-A-H are generally prepared by the addition
reaction of xq moles of an epoxide of the formula K, 30 3s
a    f~       ~     ~      ~    ~~~~~t   X  (IX) where Rs-Rs, b, x, and q
are as defined above, with yq moles of an epoxide of the fonnula X, 40 SRI
X   12 where R-R14, d, y, and q are as defined above, and zq moles of an
epoxide of the formula Xi, 50 



Is  R1 7   w1 t    I~ 9 R11 t>j7           20(XI) 0 wherein R1S5R2P, f, z,
and q are as defined above, optionally In the presence of a conventional
alkylation catalyst, 17    EP 0 330 617 S1 at atmospheric to elevated
pressures of up to about 3000 kPa gauge, at temperatures between 0C and
about 1300C, 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, add or amine having up to 14
car- bon atoms to prepare the corresponding mono-ols terminating In the
group D. 5      The reaction between the epoxides, when mixtures of
different epoxides are employed to obtain the polyol of the fonnula HO-A-H,
can be conducted by admixing the epoxides to obtain random copolymers
orterpolym- ers, 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, alky4 zinc
compounds, alumi- num alkoxides, hydrates of fenric chloride, bromide and
acetate, and gamma radiation. The reaction may also io  be initiated by the
presence of a glycol, such as ethylene glycol or propylene glycol or by a
polyol of higher functionality such as sucrose, or by an amine. such as
ethylene diamine, toluenedlarnine, 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 i1  and polytetrahydrofurans Is generally initiated via
ring opening oxonlum fornation using trialkyloxonium salts, carboxonlum
salts, acyllum salts and the like. Suitable diols of the formula HO-AH
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-3-ethoxypropane; 1,2-epoxy-3-phenoxypropane;
2,3-epoxypropyl 4-methoxy- 20  phenyl ether; tetrahydrofuran;
1,2-epoxy-3-cycohexyloxypropane; oxetane; 1,2-epoxy-5hexene;
1,2-epoxyethylbenzene; 1,2-epoxy-1-methoxy-2-methylpropane;
perdluorohexylethoxypropyleneoxide; ben- zyloxypropyleno oxide, and the
like. Also, the aforementioned epoxides may be employed as mixtures
thereof. Further, certain cyclic ethers of frmnula IX, X orXI where b ord
orf, respectively Is3 and the carbocycilc portion of the ring is
substituted are resistant to polymerization alone, but copolymerize quite
readily with more reactive 25  cyclic ethers. Suitable co-monomers Include,
for example, 2-methyl-tetrahydrofuran and 3-methyl-tetrahydrofu- ran. Also,
while ethylene oxide may be employed as a co-monomer, oth ylene 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 dils whe- rein there Is 30-80%, preferably greater than
50%, more preferably greater than 66% propylene oxide, on a so  mole basis,
is sufflcientiy hydrophobic so as to be substantially non-swellable In
aqueous media, and yet su- ficlently hydrophilic so as to exhibit a contact
angle with water of less than 60 ; preferably less than 40", more i>
preferably less than 250, more preferably less than 15, most preferably
less than 10". Many polymer dials of the formula HO-A-H are commercially
available. Thus, suitable dial products include poloxamers having the
general formula 36 



HO(CHICH2zO-(CH(CHa)CH20)b'-(CH2CHaO),'-H wherein be has a value between
about 16 and 100 and the sum of a' and C' Is between about 4 and about 100.
Examples of such poloxamers, and their average values of a', b' and c',
include poloxamer 101 (a' Is Z b' is 40  18, c'Is 2); poloxamer 122 (a' is
5, b' is 21, c' is 5); poloxamer 181 (a' Is 3, b' is 30, c' is 3);
poloxamer 212 (a' is 8, b' is 35, cl is 8); poloxamer 231 (a' is 6, b' is
39, c' is 8); poloxamer 282 (a' Is 10, b' Is 47, o' is 10); poloxamer 333
(a Is 7. b' is 54, c' is 7); poloxamer 401 (a' Is , b' is 67, c' is 6).
Such poloxamers are available, e.g. from BASF Wyandotte under their
Pluronlcw brand name. Also suit- able are the "reverse poloxamers", having
polyethylene glycol bounded on each side by polypropylene glycol. 45
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 20^C of less than 600, preferably less
than 40", more preferably less than 250, more preferably les than 156 and
most preferably less than 100. The measurement of such contact angle is
conveniently preformed 60  using a modified "Wilhelmy Plate" technique, as
described, for example, for J.D. Androde, at 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. As mentioned above, the
instant polymers for use in the present invention possess a high degree of
oxygen 55  perrneabity. The oxygen permeability, Dk(x 1040), 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 (mm - ml 02/cm2 * sec mmHg).    EP 0
330 617 31 Typically, conventional fully swollen polyhydroxyothyl
methacrylate lenses which are sparingly crosslinked possess a Dk(x 10-40),
(mm - ml 021cm2 . seac  mmHg) value of about 5-7. The Instant polymers for
use as an opthalmic device, such as a contact lens, possess a Dlqx 10-1
value generally greater than 7-10, preferably greater than about 15, more
preferably greater than about 20 and still 5   more preferably greater than
about 40, yet more preferably greater than 80, even more preferably greater
than 100, most preferably at least 150. 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. 10  Examples
1-2: HydrophIlc Precursor Preparation Using the following procedure,
Examples I and 2 are prepared with the components outlined in Table 1. To a
500 ml, 3-necked flask fitted with a constant pressure dropping funnel,
condenser and nitrogen inlet and outetadapters are charged all the styrene
isocyanate, catalyst and 80% of methylene chloride. To the dropping 16
funnel is added ali the didl and 20 percent of the methylene chloride. The
reaction system is sealed under nit- rogen atmosphere, stirred magnetically
and the contents of the dropping funnel added dropwise. After 18 hours the
reaction Is monitored via FT-infrared spectroscopy to insure that all the
Isocyanate band disappeared. Syntheses and analyses data for each example
are shown in Tables I and II. 20 Table I Synthesis Information for Examples
1 and 2 



25;                                        Styrene        Stannous
Methylene Example Diol (X)                   Isocyanate   Octoate
Chloride 1    Poly(ethylene              19.28 g        0.05 g           50
.1 glycol) 300, 19.52 30         2    Poly(propylene              11.68 g
0.05 g          50 ml glycol) 425, 18.88 Table II 35 Analytical Data for
Examples I and 2 GPC    GPC         GPC Poly- Examole   WN    MKW
dispersit-v        Visual Appearance 1        661     696           1.053
Clear/faint yellow tint 40 2        887    920            1.038
Cleartcolorless Example 3: Silicone Block Copolymer Synthesis 46 To a 250
ml, 3-necked flask equipped with a condensor, constant pressure dropping
funnel and nitrogen Inlet and outlet adapters are added 50.89 9 (0.006
moles) stryl capped poly(propylene glycol) precursor and 0.27 ml Speler's
catalyst. The mixture Is stirred magnetically, heated to SOC and 3.52 g
(0.003 moles) of al- pha,ornega-dihydride-polydimethylsiloxane (having an
average of about 16 silicon atoms) added dropwise via 50  the dropping
funnel under nitrogen atmosphere. After 24 hours, FT-infrared spectroscopy
indicates the hydride band has disappeared. The reaction product is diluted
with 100 ml methylene chloride, charged with sodium carbonate and carbon
black, stirred 2 hours, filtered twice and the solvent removed via rotary
evaporation. The product is clear, viscous fluid. 58   Example 4: To 0.45 9
of the silicone block copolymer prepared in example 3 is added one drop of
2-hydroxy-2-methyl- 1-phenyl-propan-1-one (approximately 0.01 g). The
formulation is stirred and protected from light at room tem- 19    EP 0 330
617 Bi perature until the entrapped bubbles have escaped. The formulation
Is then transferred to polypropylene molds and UV cured for four hours. A
translucent, flexdble film is obtained with a water content of six percent
Examples 6-7: Formulations of the silicone block copolymer described in
example 3 are prepared with various concen- trations of n-vinyl pyrrolidone
(NVP). One drop of 2-hydroxy-2-methyl-1-phenyl-propan-1-one, approximately
0.01 9, Is added to each formulation as the initiator. The formulations are
stired and protected *om light until the bubbles caused by stirring have
escaped. The formulations are transferred to polypropylene molds and 10
cured four hours in ultra-violet light. Each formulation composition and
the water content of the cured materials are shown in Table Ill. The cured
materials are clearwhen dry and remain clearwhen hydrated except example 7
which develops a slight haze In the hydrated state. 15
Table Ill Example                     Material Composition          Water
Content X Silicone Block Copolvmer            NVP % 



20          5               90                          10               24
6               49                          51              62 7
10                          90              84 Examples 8-10: 25
Formulations of the silicone block copolymer described in example 3 are
prepared with various concen- trations of 2-hydroxyothyl methacrylate
(HEMA). One drop of 2-hydroxy-2-methyl-1phenyl-propan-1-one, approximately
0.01 g, Is added to each formulation as the initiator. The formulations are
stirred and protected ftom light until the bubbles caused by stirring have
escaped. The formulations are transferred to polypropylene 90   molds and
cured four hours In ultra-videt light. Each formulation composition and the
watercontentof the cured materials are shown in Table IV. The cured
materials are clear In dry state and remain dear when hydrated. Table IV 35
Example             Material Composition                 Water Content 2
Silicone Block Copolymer X         HEMA % 0            8
88                   12                  8 9                   50
50                 18 10                   10                    90
35 45  Example 11: Sillcone Block Copolymer Synthesis To a 250 ml, 3-necked
flask equipped with a condenser constant pressure dropping funnel and
nitrogen inlet and outlet adapters are added 47.58 g of styryl capped
poly(propylene glycol) precursor and 75 g methylene chloride. The mixture
is stirred magnetically, and 3.68 g (0.013 moles) of alpha,
omega-dihydrlde- 5o  polydimethylsiloxane (having an average of about4 SI
atoms) and 0.05 9 of Speir's catalyst added dropwise via the dropping
funnel under nitrogen atmosphere. After 92 hours FT-infrared spectroscopy
Indicates the 911i- cone hydride band disappeared. The reaction product Is
charged with sodium carbonate and carbon black, stir- red 2 hours, filtered
twice and the solvent removed via rotary evaporation. The product Is a
clear, viscous fluid. 55   Examples 12-15: Formulations of the silicone
block copolymer described In example 11 are prepared with various concen-
trations of divinylbenzene (DVB) and n-vinyl pyrrolidone (NVP). One drop of
2-hydroxy-2-methyl-1-phenyl-pro- 20    EP 0 330 617 B1 pan-1-one,
approximately 0.01 9, Is added to each fomnulation as the Initiator. The
formulations are stirred and protected form light until the bubbles caused
by sting have escaped. The formulations are transferred to polypropylene
molds and cured two hours In ultra-violet light. Each fomiUation
composition and the water con- tent of the cured materials are shown in
Table V. The cured materials are dear In the dry and hydrated states. c
Table V Examole                    Material Composition
Water Content 10            Silicone Block Copolymer %    DVB X
m  x 12                 90                    10          -              1
13                 88                     6          6              1 14
83                     6         12             11 



15 15                 72                     6         23             22
Examples 18-18: 20      Formulations of the silicone block copolymer
described In example II are prepared with various concen- trations of
2-hydroxyethylmethacrylate (HEMA), ethylene glycol dimethacrylate (EGDMA)
and n-vinyi pyrroll done (NVP). One drop of
2-hydroxy-2-methyl-1-phenyl-propan-1-one, approximately 0.01 g, Is added to
each ibrmulation as the initiator. The formulations are stirred and
protected *ro light until the bubbles caused by stiring have escaped. The
formulations are transferred to polypropylene molds and cured two hours in
ultra- 2s  violet light. Each formulation composition and the water content
of the cured materials are shown In Table VI. The cured materials are clear
In dry and hydrated states. Table VI 30 Example              Material
Composition                       Water Content % Silicone Block Copolymer
% NVP X  EMA Z EGI)KA X 16               86                       6     6
2              4 36   17               79                      13      6
2             13 18               79                       6    13        2
5 Example 19: Silicone Block Copolymer Synthesis 40 To a 250 ml 3-necked
flask equipped with a condenser, thermometer and nitrogen inlet and outlet
adapters are added 150 ml toluene, 37.00 g (0.08 moles) of styryl
terminated tripropylene glycol, 21.06 g (0.04 moles) of
alpha-omega-dihydride-polydrimethylslloxane (having an average of about 7
silicon atoms) and 0.21 9 of Speier's catalyst. The reaction mixture is
heated to 50C. Afterfive days, the reaction Is cooled to ambient tem- 45
perature, neutralized and decolorized with sodium carbonate and carbon
black, filtered and the solvent removed via rotary evaporation. The product
is a clear, viscous fluid. Examples 20-28: 50      Formulations of the
silicone block copolymer described in example 19 are prepared with various
concen- trations of ethylene glycol dimethylacrylate (EGDMA),
2-hydroxyethyl methacrylate (HEMA) and styryl termi- nated poly(ethylene
glycol 4000) (STPEG). One drop of 2-hydroxy-2-methyl-1-phenyl-propan-1-one,
approximately 0.01 9, is added to each formulation as the initiator. The
formulations are stirred and protected frm light until the bubbles caused
by stirring have escaped. The formulations are transferred to polypropylene
5s   molds and cured 2 hours in ultra-violet light. Each formulation
composition and the water content of the cured materials are shown in Table
VILThe cured materials are dear. 21    EP 0 330 617 B1 Table VII Example
Material Composition  .                     Water Content s
Silicone Block Copolymer X HEUAZ STPEG %GWA Z 20                94
-       -         6             1 21                90                   -
-        10             3 22                78                   -       -
22             2 10     23                88                   6       _
6             5 



24               84                   10       -         6             6 25
75                  20       -         6             7 26                87
-       8         6             0 27                83                   -
12         6             1 28                73                   -      21
6             1 20 Claims Claims for the following Contracting States AT,
BE, CH, DE, FR, GB, GR, IT, LI, LU, NL, SE 25 1. An optically clear
wettable, flexible, oxygen permeable ophthalmic device fabricated from a
polymer of a) a crosslinkable monomer having a segment SI of the formula
ia, . -(U-S' -L-D-A-L)r           (Ia) 30 wherein a is 1 to 10; each D is
independenty oxygen or-N(R21)-; each W Is a bond, oxygen or-N(R2')-; 35
each L Is independently -BRB'-, -BR-, -RBW- or-R-; each S' is Independenty
a segment of fornnula 11, 40                     -(CH2) (  0)    (CH2O -W-
(II) each A Is independently a segment of formula III, 45 ,r  7
I    1   13           is  17 i t O
12                      120 X
g q ( III) 55 the terminal oxygen within each unit of formula i1l being
replaceable by -N(R2I)-; wherein each b, d andf b independently  ; q is a
numberfrom 1 to 1000 ; each x, yand z is Independently 0 to 200, provided
at least one of x, y and z is at least I ; such that (x + y + z) multipled
by q is 4 to 1000; each h and I Is an integer from I to 6, v is an integer
from 2 to 300; 22    EP 0 330 617 51 Table VII txample
material Composition                       % Water Content Silicone Block
Copolymer   HEmm  % STPEG % zGDA X 20                94                   -
-          6             1 21                90                   -       -
10             3 22                78                   -       -
22             2 23                88                    6      -
6             5 24                84                  10       -          6
6 25                75                  20       -          6             7
26                87                    -      8          6             0 



27                83                   -      12          6             1
28                73                    -     21          6             1
20 Claims Claims for the following Contracting States: AT, BE, CH, DE, FR,
GB, GR, IT, U. LU, NL, SE 25 1. An optically clear wettable, flexible,
oxygen permeable ophthalmic device fabricated fom a polymer of a) a
crossfinkable monomer having a segment SI' of the formula ia,
-(W-S'-L-D-A-L)-               (Ia) 30a whereinaisl to 10; each D is
independently oxygen or-N(R21)-; each W is a bond, oxygen or -N(RV)-; 35
each L is independently -BRB'-, -BR-, -RB'- or-R-; each SI Is independently
a segment of lbrmula 11, 40                      ((I -(CH2)-( io)ji(cHZ)
--W-( h       v ]> each A is independently a segment of formula IIl, 45 .
_  s   11  13   '  '  15 sL17   19 50  4+2V{-    2<+-.
0Z CIII) 55 the terminal oxygen within each unit of formula Ill being
replaceable by -N(R21); wherein each b, d and fis independentlyO.4; q isa
numberfrom 1 to 1000 ; eachx, yandzIs Independently O to 200, provided at
least one of x, y and z is at least 1; such that (x + y + z) multiplied by
q Is 4 to 1000; each h and i is an integerfrom I to S, v is an integer from
2 to 300; 22    EP 0 330 017 B1                   1        1   1 1 RI and
R2 are independently alkyl of up to i 8 carbon atoms, or aryl of up to 12
carbon atoms; each of R5, R4, RY-R1O, RU5-RI$, R19 and R2 is independently
selected from the group consisting of hydro- gen, halogen, an aliphatic,
aromatic or heterocyclic containing radical selected frm unsubstituted
C-Cqs alkyl; s   substituted CI-CI6 alkyl ; unsubstituted CrC1, alkenyl ;
and substitt  CraCs, alkenyl ; wherein the aNky and alkenyl substituents
are independently selected from C-CI6 alkoxycarbonyl, C-CI6
alkenyloxycarbonyl, fluoro, aryl of up to 10 carbon atoms, CI-Cjs alkoxy,
GI-Ce alkanoyloxy, aryloxy of up to 10 carbon atoms, 0,C. alkenoyloxy,
aroyl of up to 10 carbon atoms, aroyloxy of up to 11 carbon atoms, Cs-C
cycloalkyl, CaCa oyo- loalkoxr, C-Cs cycloalkyl-carbonyloy, C0C,
cycloalkoxy-carbonyl, oxacycloalkyl of up to 7 carbon atoms, 10
oxacycloalkoxy of up to 7 carbon atoms, oxacycloalkoxy (up to 7 carbon
atoms)-carbony, oxacycloalkyl (up to 7 carbon atoms)-carbonyloxy, and aryl
(of up to 10 carbon atoms)-oxycarbonyl, each of said al"yl and alkenyl
substituents being, In turn, optionallysubstituted byC1-C6 alkyl, fluoro
ora C0C salkoxy provided saldlaestmen- tioned alkoxy Is not bound to a
carbon atom already singly bound to another oxygen atom ; R3, R4, MA-RI,
Rs- RI', R11 and R20 being further independently selected from aryl of up
to 10 carbon atoms, CrCs cycloalkyl, and 



ta  oxacycloalkyl of up to 7 carbon atoms, each of which may be
unsubstituted or further substituted with a sub- stitent selected frm the
group of substituents for said R3 alkyl set forth above; Rs, Rs, R1', R12,
R17 and R's are selected from the same group set forth above for R3; and
R6, R', RI', R12, R17 and R1S are further independently selected from
C1-C1, alkoxycarbonyl, CrC6 alkenoyloxy, CzaC1 alkenyloxycarbonyl, and
C0-C19 alkanoyloxy, each of which nay be further substituted by fluoro,
aryl of up to 2o  10 carbon atoms, or C1-C.s aikoxy, and Rs, Rs, R11, R12,
R17 and R" are still further Independently selected from aryloxy of up to
10 carbon atoms, cycloalkoxy 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, oxacyc- loalkoxyofupto7carbon
atoms, oxacycloalkenyloxyof upto7 carbon atoms, oxacycloalkoxy(ofupto7
carbon atoms)-carbonyl, oxacycloalkyl (of up to 7 carbon
atoms)-carbonyloxy, and aryloxy (of up to 10 carbon 25
atoms)-carbonyi,each ofwhich may befurthersubstituted byfluoro, C- a-iikyl
orC-C. aiikoxy, provided that any substiuent having a singly bound oxygen
atom as its link to the rest of the molecule may not be a substuent on the
same carbon atom which is singly bonded to another oxygen atom ; or2
adjacent groups, selected from RSR2, together with the atoms to which they
are attached may form a 5-8 membered cycloalkyl, oxacycloalkyl or
bicycloalkyl ring. 30     each R21 is independently selected ftrm hydrogen,
CI-C4 alkyl and phenyl, each B and B' Is selected from 13 .    L    and
NH with the carbonyl group being bound to A, S', or D and each R Is
independently a divalent linking group selected fom a) a divalent allphatic
group of up to 25 carbon atoms which may be Interrupted by oxy,
carbonyloxy, amino, 40     aminooarbonyl, oxycarbonyl, ureldo,
oxycarbonylamino, or carbonylamino; b) a divalent 5-7 membered
cycloaliphatic and 5-7 membered cycloaliphato-CI-Cwaliphatic group; c) a
divalent arylene group having 6-25 atoms; d) a divalent aralkyl or alkaryl
group having 7 to 25 carbon atoms; and e) a divalent alkylene-aryl-alkylene
having 8 to 30 carbon atoms, wherein groups b), d) and e) can be 45
optionally Interrupted in their non-cyclic aliphatic and alkyl groups
respectively 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 or more
substituents selected from halogen, CICQ4 alkyl, and C1-C12 perhalo alkyl,
and wherein an Interrupting group set forth In group a) may be present
between the cyclic and non-cyclic portions of groups b), d) and a); and ao
b) from zero upto a sufficient amount of a hydrophillc modifying monomer to
Impart to said polymer a water content in its aqueous swollen state of at
least 10%, said hydrophilic modifying monomer being selected from as)
polyethylene glycols of the fonmula 55 R23gO(CHzCH20) R22
(A) 23    EP 0 330 6171 B                      *    c         L  M   S or
ab) pyrrolidones of the formula 5                        R2 3-<C   i
tB) wherein R22 is hydrogen or C-C7 alkyl, g is an integer of from 1-25, tO
or ac) a compound of the formula 



(R24diY)=y  (C) wherein R23 is a polymerizable or reactive moiety selected
from i) ethylenically unsaturated radicals, i) anhyd- w   rides, iii)
amines, iV) adds, v) esters, vi) arnides, vii) ethers, iii) acid halides,
R24 is selected from the meanings given for R23 and kx) epoxy groups, x)
Isocyanates and isothhocyanates and x) hydroxy; div is selected from be) a
divalentaliphatic group of up to 25 carbon atoms, preferably aekyl, aikenyl
or aikynyl, which may also be interrupted, orterminated, or Interrupted and
terminated by oxy, carbonyloxy, amino, aminocarbonyl, oxycar- 20  bonyl,
ureido, oxycarbonylanino, or carbonylamino; bb) a divalent -7 membered
cycloaliphatic and 5-7 membered cycloaliphatioC-C,-Cw-aiphatc group which
may also be interrupted, terminated, or interrupted and terminated as In
group ba) above except that said inter- ruptions cannot occur within said
cycloaliphatic portions: be) a divalent arylene group having 8-25 carbon
atoms which Is unsubstituted or substituted by at least 25 one substituent
selected from halogen, C1-C4 alki, and Cr-C12 perhaloalky; bd) a divalent
aralkyl or alkaryl or alkylene-aryl-alkylene having 7-25 carbon atoms which
Is uninterrupted or Interrupted in the aikyl portion, or terminated, or
Interrupted In the alkyl portion and terminated with an inter- rupting or
terminating group as mentioned in ba) above, and each of said
uninterrupted, Interrupted, and ter- minated aralkyl and alkaryi groups is
furtherunsubstituted orsubstiluted bya substituentselected from halogen, ao
CI-C4 aikyl, and Cr-C12 perhaloalkyl, be)          Ra  b                a
b fH-(CII-0CH 2H                                   (D) wherein na Is an
integer of 8-100; and bea) Re is hydrogen, Rb is methyl, and nb is zero; or
beb) R' is methyl, Rb is hydrogen, and nb Is zero; or 40      bec) Ra and
Rb are hydrogen and nb is one; nz is an integer of i up to the valence of
Hy and where nz is less than the valence of Hy, the remaining valences of
My 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 NN-diamide 45  radicals of 5-6 ring members; groups of
the formula -(CH,)                                        -(C}z) -:
nc           (E)         or        -<         nc)K_        (E) S6
g-(CH2)nd                                     (CH2)nd*<, having 6-7 ring
members wherein nc and nd are selected from 0-2; and cyclic amines of 5-8
ring members; each unsubstituted or substituted by hydroxy-C1-C6 alkyl,
carboxy, or lower alkyl; 65      cb) tetrahydrofuriuyl; cc) mono-, di-, and
polysaccharide radicals, whether straight chain or cyclic, their
corresponding sugar alcohol radicals, pentaerythritol radicals, and
polyvinyl alcohol radicals; and cd) polyhydroxy C2-07 alkyl radicals; and
said device having a receding contact angle of less than 60; 24    EP 0
330617 BI                   1      1     1 1 and having a Dk (x 0-10 m
ml n21cm - seea *c mmHg) of at least about 7. 2. The device of claim I
wherein a Is one and each D is oxygen. 



3. The device of claim I wherein each L Is -BRB-,-BR-or-R9', each B is
-C(O)NH- wheren the nitrogen atom Is bound to R, and R Is phenylene
unsubsktud or substituted by methyl. 5      4. The device of daim  wherei
each RI and R is methyl, h I 4; i Is 4; and v Is ftom about 15 to about 50.
5. The device of claim 1 wherein (x * y e z) times q Is *fm about 25 to
about 76. S. The device of claim 1 wherein a) each b, d, and f is I and
R'R20 are all hydrogen or 10      b) each b, d and f is zero, each R3, R4,
RIR10, R'4-R11, and Rm Is hydrogen, and each R7, R13, and R1 Is methyl. 7.
The device of claim 6 wherein (x * y + z) tmes q is about 25 to about 75.
8. The device of claim I wherein alsi; 15  each D Is oxygen; each L is
-BRBi-, -BR- or-RB'-; each B and B' are -C(O)NH- with the nitrogen atom
bound to R; each R is phenylenb unsubstituted or substituted by methyl;
each RI and R2 Is methyl; 20 h and i are each 4; v is from about 15 to
about 50; (x | y  z) times q Is about 25 to about 75; and a) each b, d, and
f 1.1 and R3-R20 are all hydrogen; or b) each b, d and f is zero; each R3,
R4, RLRIO, R"4-R16 and R2D is hydrogen; and each R7, RI$, and R19 is 25
methyL 9. The device of claim 8 wherein each W Is a bond and each L Is -BR-
or-RB'-. 10. The wettable, flexible, oxygen permeable, ophthalmic device of
claim 1, the crosslinkable monomer a) having segments of formula lb, 30
-(D-A-L-S")-                 (Ib) or of formula le, 35 -(S") -D-S'-La-
(Ic) 40  or of fomnula Id - ( D-A-L) -( S" ) -           (Id) 45 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; cis1-10; and a times c is 1-1 ;
av La being selected from -BRB'- and -BR-; and wherein S', B, R and B' are
as defined in claim 1. 11. The device of claim 10 wherein a is one and each
D Is oxygen. 12. The device of claim 10 wherein each L Is -BRB'-, -BR- or
-RB'-, each B is -C(O)NH- wherein the nitrogen atom is bound to R, and R Is
phenylene unsubsUitued or substituted by methyl. 13. The device of claim 10
wherein each RI and R2 is methyl; h is 4; I is 4; and v is from about 15 to
55 about 50. 14. The device of claim 10 wherein (x  y z z) times q is from
about 25 to about 75. 15. The device of claim 10 wherein 



a) each b, d, and f is I and R13R20 are all hydrogen or 25    BP 0 330 617
B1                     *  c  L  M   S  I b) each b, d and f ti zero, each
Rs, R4, R8R10, R14-1RS, and Rs Is hydrogen, and each RT, Rt3, and Rig Is
methyl. 16. The device of claim 15 wherein (x + y +z) times q is about 25
to about 75. 17. The device of claim 10 wherein c Is 1. 6      18. The
device of claim 10 wherein al s1; each D Is oxygen; each L is -BRB-, -BR-
or-RB'-; each B and B' are -C(O)NH- with the nitrogen atom bound to R; to
each R Is phenylene unsubstituted or substituted by methyl; each RI and R2
is methyl; h and I are each 4; v is from about 15 to about 50 (x + y + z)
times q Is about 25 to about 75; and i1  a) each b, d, and f is I and
R3-R20 are all hydrogen; or b) each b, d and f Is zero; each Rs, R4,
Rs-RIO, R14-RIG and R20 is hydrogen; and each R7, R13, and RIO Is methyl;
and c Is one. 19. The device of claim 18 wherein each W ia a bond and each
L la -BR- or-RB'-. 20      20. The wettable, flexible, oxygen penreable
ophthalmic device of claim 14 the monomer a having the for- mula
L'-+-(D-A-L) -S"---L          () e     C 25 wherein e is zero or 1; each 0,
A, L, S", and c is independently as defined In claim 10; L' is hydrogen,
P'-R-, Pi-BR-, P'-RB'-, or P'-BRB'-; and LI is hydrogen, or-P, or, In case
that e Is zero, also -D-8-BR-P` or-D-WS-BRBt-P' and wherein P' Is hydrogen,
amino, hydroxy, NCO, NCS, vWyl ora moiety con- so  taining a crosslinkable
group which may be crosslinked when coreacted with a suitable crosallnling
agent or when irradiated by actinic radiation. 21. The device of claim 20
wherein a is one and each D Is oxygen. 22. The device of claim 20 wherein
each L is -BRB'-, -BR- or -RB'-, each B is -C(O)NH- wherein the nitrogen
atom Is bound to R, and R is phenylene unsubstituted or substituted by
methyl. s6     23. The device of claim 20 wherein each RI and R2 is methyl,
h is4 ; i is4 ; andvisfrom about 15 to about 50. 24. The device of claim 20
wherein (x + y + z) times q is from about 25 to about 75. 25. The device of
claim 20 wherein a) each b, d, and f is I and RWARS are all hydrogen or b)
each b, d and f is zero, each R3, R4, RLRIO, R14-RlS, and R20 is hydrogen,
and each R7, R13, and RI' Is methyl. 4s      26. The device of claim 25
wherein (x + y + z) times q is about 25 to about 75. 



27. The device of claim 20 wherein c is 1. 28. The device of claim 20
wherein L' is P'-RBR-. 29. The device of claim 20 wherein each PI is 45
-OH2CH2-J -0 =CHz  -oCH0 30. The device of claim 20 wherein a Is; each D is
oxygen; each L Is -BRB'-, -BR- or-RB'-; 55  each B and B' are -C(O)NH- with
the nitrogen atom bound to R; each R is phenylene unsubstituted or
substituted by methyl; each R1 and R2 is methyl; h and i are each 4; .6
1 l!'II Iill 1l111 11111111111 EP 0 330 617 31 v is ton about 15 to about
50; (x + y + z) times q is about 25 to about 75; and a) each b, d, and f is
1 and RMAR  are all hydrogen; or b) each b, d and f is zero; each R3, R4.
RILRIO, R14-R16 and R2D is hydrogen; and each R7, R1", and R1' is 5 methyl;
L' is P'-BRB' or PI; and P' Is --O-CH2CH2-OJ"CH2, -oCMH2CHZ-0L /~
-OCH2CHZ-01OH-  %" 10  4-CH-CH2,                   I   A-CH-CH3, 15 !
4-CH=CH2, or -CH=CHZ. 20 31. The device of claim 30 wherein each W is a
bond, each L is -BR- or -RB'- and L' and L' are each -CH=CH2. 32. The
device of claim I which is a contact lens. 33. The device of claim I
wherein each A is of the formula 25 {*CHzCHzO)X(*CHzCHO* ( CH2C120z  I-
or 1H3 80              {-*~~CHz-IH--0x-+-CHz-C'zO)--E-CH:-.IHO*-. 30
C~~~~~~~~H3  Hz ~       O      H3 wherein each of x, y, z, and q are
greater than zero. 34. The device of claim 33 wherein q is one. as      35
The device of claim 33 wherein x and z within any one A are the same. 38.
The device of claim 33 wherein each x and each z has the same value. 37. An
optically dear wettable, flexible, oxygen permeable polymer of 



a) a crosslinkable monomer having a segment SI' of the formuls 4  -(W-S '
-L-D-A-L)-          (lIa) wherein each of the variables Is as defined in
claim 1, and b) a sufficient amount of a hydrophilic modifying monomer to
impart to said polymer a water content in its 45      aqueous swollen state
of at least 10%, said hydrophlic modifying monomer being selected from the
com- pounds offormula (A), (B) and (C) as defined in claim 1; and said
polymerihaving a receding contact angle of less than 600; and having a Dk
(x 10 -10 mm - ml 02gCM2 - see * mmHg) of at least about 7. 38. The
wettable, flexible, oxygen permeable, polymer of daim 37 the crosslinkable
monomer a) having segments of formula lb, 50 (Ib) or of formula Ic, 55
-CS") -D-S'2La                 (Ic) 27    or of formula Id -(D-A-L)-(S")
(Id) c wherein each SI is independently a segment of formula la of claim 1;
each D, A and L is Independently as defined in claim 1; c is 1-10; to  and
a times c is 1-10; La being selected from -BRB'- and -BR-; and wherein S',
B, R and BW are as defined In claim 1. 39. The wettable, flexible, oxygen
permeable, polymer of claim 38 the monomer a) having the formula is L
-[-(D-A-L)e-s''iCL'             (I) wherein e is zero or 1; each D, A. L,
SI, and c Is independently as defined in claim 10; 20  L' Is hydrogen,
P-R-, P'-BR-, P'-RB--, or P'-BRB'.-; and LM is hydrogen, or-P', or, in case
thate is zero, also -D-S'-BR1P' or-D-S'13RB'-P' and wherein P' is hydrogen,
amino, hydroxy, NCO, NCS, vinyl or a moiety con- tainig a crosslinkable
group which may be crosslinked when coreacted with a suitable crosslinking
agent or when Irradiated by actinic radiation. 40. The device of claim I
wherein said hydrophillc modifying monomer Is selected from the group of
the 25 formula (R24-div),Jy (C). 41. The polymer of claim 37 wherein said
hydrophilic modifying monomer Is selected from the group of the 3a  formula
(R24-div),.Hy (C). 42. The polymer of claim 41 wherein R24 is an
ethylenically unsaturated group. a5      43. The polymer of claim 42
wherein R24 is vinyl, 1-methylvinyl, 2-methylvinyl or allyl; ia) HzC:- 40 



and the terminus of dlv to which it Is bound is C(O)R26, the carbonyl being
bound to R11, where R25 Is hydrogen or methyl and R12 Is -0-, or-NR27- with
RF1 being hydrogen or lower alkyl; ib) H2C=CH- and the terminus of div to
which It is bound Is 45 I   4--R2 ' 60 the left hand bond being bound to
R11, wherein R28 is --, -NR27-, -C(O)-, INR27 _ 55 or-C(0)0-; and 28    EP0
330 617 BI                      I 11 Di     H    IIM II 11 i $c) HzCw-9 5
and the tenminus of div to which it is bound is -CO)R30-, the carbonyi
being bound to R2 wherehi R30 is lower alkylene or -CH2CHtloweralky>O]1-
and R2 Is hydrogen, lower lkyl, or cyano. 44. The polymer of claim 41
wherein Hy is ce) morpholino which Is unsubstituted or mono- up to
tetra-substituted by lower alkyl; 10     cf)         (CH2)ne\ 8 16 wherein
ne Is one, two, or three, each of which is unsubstituted or substittd, by
lower alkyl; cg)
; 8 where nf is 2 or 3, each of which Is unsubsaituted orsubstfiuted by
lower aikyi; 25      oh) a divalent group of the formula 30~~~~ .-.s 931
-          s    93~.-R3 36                                  A  ,
or'1 40
N, wherein RM is hydrogen or carboxy; ci) 46~~~~~~ / 80~~~~~~~~~ 50 cj)
<   (112)g S6 where ng Is one or two, each of which is unsubstituted or
substituted by lower alkyl; 29    ck) 



-/' --(Cnz)*O5H           ; 5 cl) a polyol selected from polyvinyl alcohol
radicals, fO -1-0CH 2-1g)-;H 2 0 (H)b xa        ~~xb wherein 15      xa is
2-10 and xb Is an integer from zero up to xa + 1 inclusive, the cydlic
saccharlde analogs thereof, the di-tetra saccharides thereof, C(CH20)4(H),,
wherein xc is 0-3, and polyhydroxy lower alkylene glycol radicals wherein
up to 50%, of the hydroxy groups are missing their alcoholic hydrogens. 45.
The polymer of claim 41 wherein div is selected from 20
-(CH2)zNHCOO(CH2)z-; -(CH2)ZOOCNH-/   <--NHCOO(CH2)2-; 26 IH3 -(CH2)2NHCO-;
and 30                         '-(CH2)2NHCO(CH2)2-- 46. The polymer of
claim 41 wherein said hydrophillc modifying monomer is selected from 35
aca) H2C4-?-CH2H2CNH80CH2CHz  \i 40 acb) H2C=C--0CH2CH208NH-*..
)-NHOCH2CHzN                  I t*H3 1W                     I      -acc) [
-OCH2CHzNHJ+-R32 wherein R32 Is 55 -[OCH2(&) yCH20](H) 30    El 0 330 6t7
B31                  * c   L .       1M Sli in which yc Is 1-6, and yb is 0
up to (yc * 1), and ya Is I up to (yc + 2 - yb), acd) lH2C=?
L8-O-CHzCH2NHyd R33 wherein RU b8 C(CH2O)4l49 and yd is 1-4; ace) polyvinyl
alcohol having at least one and up to 50% inclusive, of the alcoholic
hydrogens thereof 10  absent; and 16                   aef)
H2C-0-...CH2CH2IN10CH2CH2K                 0 >
47.Thepolymerofclaim46wherein said hydrophiliomodifying
monomerisselectedftrom saidgroupsaca), acb) and act). 20      48. Use of a
polymer of claim 37 or 39 for the manufacture of an ophthalmic device. 



Claims for the Contracting State : ES 1. An optically clear wettable,
flexible, oxygen permeable ophthalmic device fabricated from a polymer of
25      a) a crosslinkable monomer having a segment S of the formula la,
-(w-s -L-D-A-L) -               (Ia) 30 wherein a is I to 10 each D is
independently oxygen or-N(R21)-; each W Is a bond, oxygen or-NR2')-; each L
is Independently -BRB'-, -BR-, -RB'- or -R-; 3s  each 8' is Independently a
segment of formula 11, -(CH2)j(jiO)V-i-(CH2).-W-                   (II) 40
each A is Independently a segment of formula ll, 45 3   5   7
11  13              15-17   its 5O               i   it6   '      jX
10  11Z  it4   Y        .  tlk 020 (III) 55  the terminal oxygen within
each unit of formula ill being replaceable by -N(R21); wherein each b, d
andf Is independently 0-4 ; q isa numberfrom I to 1000 ; each x, y and z is
Independently 0 to 200, provided at least one of x, y and z is at least 1;
such that (x + y + z) multiplied by q Is 4 to 1000; each h and i is an
integerfrom I to 6, v s an integer from 2 to 300; 31    I 1II1III11111
IIIII IIIO O III EP 0 330 617 B1                       c   L       s R' and
R2 are independently alkyl of up to 18 carbon atoms, or aryl of up to 12
carbon atoms; each of R3, R4, RL-R10, R13-Rt, R1I and R20 Is Independently
selected from the group consisting of hydro- gen, halogen, an aliphatic,
aromatic or heterocyclic containing radical selected from unsubstituted
C1-Cis alkyl; substituted C1-C1s aikyl ; unsubstituted Cz-C16 alkenyl ; and
substituted CaC1. alkenyl ; wherein the allyi and 6   alkenyl substituents
are independently selected from C1-Cig alkoxyearbonyl, CrCi.
alkenyloycarbonyl, fluoro, aryl of up to 10 carbon atoms, Cn-01 alkoxy,
CrCIs alkanoyloxy, aryloxy of up to 10 carbon atoms, Ca-Cs alkenoyhxy,
aroyl of up to 10 carbon atorns, aroyloxy of up to ll carbon atom, C-Cg
cycloalkyl, CaCs cyo- loalkoxy, Ca-Cs cycloalkyl-carbonyioxy,
CarCecydoalkoxy-cerbonyt, oxacycloalkyl of up to 7 carbon atm
oxacycloalkoxy of up to 7 carbon atoms, oxacycloalkoxy (up to 7 carbon
atornsm-arbonyl, oxacycloalkyl (up to lo  carbon atoms)-carbonyloxy, an
aryl (of up to 10 carbon atoms)-oxycarbonyl, each ofsaid alkyl and alkenyl
sub- stituents being, In turn, optionally substituted by C1-Ce alkyl,
fluoro or a Cl-C alikoxy provided sald last men- toned aixoxy is not bound
to a carbon atom already singly bound to another oxygen atom; Rs, R4,
R7-R10, Rs-R16, R19 and RF' being further independendy selected from aryl
of up to 10 carbon atoms, C3-Cs cycloalkyl, and oxacycloalkyl of up to 7
carbon atoms, each of which may be unsubstituted or further substituted
with a 15  substituent selected from the group of substituents for said R1
alkyl. set forth above; Rs, R%, R1I, Ri2, R1T and R18 are selected from the
same group set forth above for R3; and R5, Rs, R'1, R12, R17 and R'8 are
further independently selected from CI1-01 alkoxycarbonyl, CrCls
alkencyioxy, CrC1. alkenyloxycarbonyl, and CQrC1e alkanoyloxy, each of
which may be further substituted by fluoro, aryl of up to 



10 carbon atoms, or C1-C1, alkoxy, and R4, R%, R1u, R12, R17 and R1s are
still further independently selected 20  from aryloxy of up to 10 carbon
atoms, cycloalkoxy of up to 8 carbon atoms, cydoalkyl (of up to 8 carbon
atorns)-carbonylfoy, cycloalkoxy (of up to 8 carbon atoms)-carbonyl,
aroyloxy of up to 1t carbon atoms, oxacyc- loalkoxy of up to 7 carbon
atoms, oxacycloalkenyloxy ofup to 7 carbon atoms, oxacycloalkoxy (of up to
7 carbon atoms)-carbonyl, oxacycloalkyl (of up to 7 carbon
atoms)-carbonyloxy, and aryloxy (of up to 10 carbon atoms)-carbonyl, each
of which may be further substituted by fluoro, Cu-Ca alkyl orC1-C alkoxy,
provided that 25 any substftuent having a singly bound oxygen atom as its
link to the rest of the molecule may not be a subsfituent on the same
carbon atom which is singly bonded to anotheroxygen atom ; or2 adjacent
groups, selected from Rs-R20, togetherwith the atoms to which they are
attached may form a 5-8 membered cycloalkyl, oxacydoalkyl or bicycloalkyl
ring. each FM Is independently selected from hydrogen, C,-C4 alkyl and
phenyl, 30      each B and B' Is selected from -1-, -1-O-; and XH- 35 with
the carbonyl group being bound to A, 8', or D; and each R is independently
a divalent linking group selected from a) a divalent allphatic group of up
to 25 carbon atoms which may be interrupted by oxy, carbonyloxy, amino,
aminocarbonyl, oxycarbonyl, ureido, oxycarbonylamino, or carbonylamino; 40
b) a divalent 5-7 membered cycloaliphatic and 5-7 membered
cycioaliphatioC--C-4-allphatic group; c) a divalent arylene group having
8-25 atoms; d) a divalent aralkyi or alkaryl group having 7 to 25 carbon
atoms ; and e) a divalent alkylene-aryl-alkylene having 8 to 30 carbon
atoms, wherein groups b), d) and e) can be optionally interrupted in their
non-cyclic aliphatic and aikyl groups respectively by the same groups as in
45      group a) and wherein the aryl rings in groups c), d) and e) may be
further substituted with one or more substituents selectedfrom halogen,
C1-C4alkyl, and C1-C;2 perhaloalkyl, and wherein an interrupting group set
forth in group a) may be present between the cyclic and non-cyclic portions
of groups b), d) and 6); and b) from zero up to a sufficient amountof a
hydrophilic modifying monomerto impart to said polymera water so  content
in its aqueous swollen state of at least 10%, said hydrophilc modifying
monomer being selected fron ea) polyethylene glycols of the formula ss
R2 3g(CH2CH2O) R22                       (A) or ab) pyrrolidones of the
fonnula 32    EP O 330 617 Si                          C   L  N |
1!111111I11111 II I! R2 3_/  i                  .            (3) S wherein
R22 is hydrogen or C01C7 aikyl, g Is an integer of from 1-25, or ac) a
compound of the formula 10
(R'-dlv),eiy  (C) wherein R3 is a polymerlizable or reactive moiety
selected from ) ofetrlenically unsaturated radicals, I4 anhyd- rides, I)
amines, iv) acids, v) esters, vi) amides, vi others, vii) acid halides, R24
Is selected frm the meanings given for FM and k) epoxy groups, x)
Isocyanates and isothlocyanates 



f5  and x) hydroxy; dh is selected from ba) a divalentaliphatlc group of up
to 25 carbon atoms, preferably alkyl, alkenyl or ailkynyl, which may also
be interrupted, orterminated, orintrrupted and terminated byoxy,
carbonyloxy, amrino, aminocarbonyl, oxycar- bonyl, ureido,
oxycarbonylamino, or carbonylamino; bb) a divalent 5-7 membered
cycloaliphatic and 5-7 membered cycloaliphatic-C1-Craliphatic group which
2o  may also be interupted, temninated, or Interupted and terminated as in
group ba) above except that said Inter- ruptions cannot occur within said
cycloaliphatfc portions; bo) a divalent arylene group having 6-25 carbon
atoms which is unsubstituted or substituted by at least one substiluent
selected from halogen, C1-C4 alkyl, and Ci-012 perhaloaky; bd) a divalent
aralkyl or aikaryl or alkylene-aryl-alkylene having 7-25 carbon atoms which
is uninterrupted 25 or Intenupted In the alkyl portion, or terminated, or
Interrupted In the aiky! portion and terminated with an inter- rupting or
terminating group as mentioned In ba) above, and each of said
uninterrupted, interrupted, and ter- minated araikyl and alkaryl groups
is1urtherunsubstituted orsubstifuted by a substituentselected from halogen,
C1-C4 alkyl, and C1-C12 perhaloalkyl; 30 be)           a   b            a
-b {liH~c~a0H-~H-(CH 2-)n-                      (D) 35  wherein na is an
fnteger of 8-100; and bea) RE Is hydrogen, Rb is methyl, and nb is zero; or
beb) Ra Is methyl, Rb is hydrogen, and nb is zero; or bec) Ra and Rb are
hydrogen and nb is one;. nz Is an integer of I up to the valence of Hy and
where nz Is less than the valence of Hy, the remaining 4o  valences of Hy
are taken up with hydrogens; and Hy Is a hydrophilic group selected from
ca) morpholino ; cyclyc amide radicals of 5-7 ring members; saturated and
unsaturated cydic N,N-dlamide radicals of 5-6 ring members; groups of the
formula 45 (CHO                             V~~~~~~~~~-(cl2) E-- n      or
(I') - (CH2)nd                                      (CH2)7d'-% *50 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-C1-O6
alkyl, carboxy, or lower alkyl; cb) tetrahydrofurluryl; cc) mono-, dl-, and
polysaccharide radicals, whether straight chain or cyclic, their
corresponding sugar 55  alcohol radicals, pentaerythritol radicals, and
polyvinyl alcohol radicals ; and Cd) polyhydroxy CrC7 afiyl radicals; and
said device having a receding contact angle of less than 60; and having a
Dk (x 10-10 mm . ml 02/cm2. sec - mmHg) of at least about 7. 2. The device
of claim I wherein a is one and each D is oxygen. 33    EP 0 330 617 B1
3.The device of claim I wherein each Li -BRB'-, -BR- or-RB', each B
is-C(O)NH-wherein the nitrogen 



atom is bound to R. and R is phenylene unsubstiluted or substituted by
methyl. 4. The device of claim 1 wherein each R' and R2 is methyl, h s 4;
11i4; and v is from about l5 to about 60. 6      5. The device of claim I
wherein (x + y + z) times q is from about 25 to about 75. 6. The device of
claim I wherein a) each b, d, and f is 1 and R3 R20 are all hydrogen or b)
each b, d and f l zero, each R3, R4, RLR10, R14-R16, and R20 is hydrogen,
and each R7, R"s, and RO is methyl. 10      7. The device of claim 6
wherein (x + ye z) times q Is about 25 to about 75 B. The device of claim I
wherein ali 1; each D is oxygen; each L is -RB'-, -BR- or-RB'-; fs  each B
and B' are -C(O)NH- with the nitrogen atom bound to R; each R Is phenylene
unsubstituted or substituted by methyl; each RI and R2 is methyl; h and I
are each 4; v Is from about 15 to about 50 20  (xo  y I z) times q is about
25 to about 75; and a) each b, d, and f is 1 and RR120 are all hydrogen; or
b) each b, d and f is zero; each R3, R4, R1RI1, R1I-R1* and R20 Is
hydrogen; and each RT, R13, and RIO is methyl. 9. The device of claim 8
wherein each W Is a bond and each L Is -BR- or-RB'-. 25      10. The
wettable, flexible, oxygen permeable, ophthalmic device of claim 1, the
crosslinkable monomer a) having segments of formula lb, so-(D-A-L-S" )c
(Ib) SO or of formula Ic, 35 -(S") -D-S'-La-                 (Ic) orof
formula Id 40 -(D-A-L)-( S'' ) c  ~          (Id) 4s  wherein each Sn is
independenily a segment of formula la of claim 1; each D, A and L is
independently as defined in claim 1; cis-140; and a times c is 1-10; La
being selected from -BRB'- and -BR-; and wherein S', B, R and B' are as
defined in claim 1. o       111. The device of claim 10 wherein a Is one
and each D is oxygen. 12. The device of claim 10 wherein each L is -BRB'-,
-BR- or -RB-, each B Is .-C(O)NH- wherein the nitrogen atom Is bound to R.
and R is phenylene unsubstituted or substituted by methyl. 13. The device
of clairn 10 wherein each RI and R2 Is methyl; h is 4; i is 4; and v Is
from about 15 to about 50. 55      14. The device of claim 10 wherein (x +
y z) times q is from about 25 to about 75. 15. The device of claim 10
wherein 



a) each b, d, and f is 1 and RSR120 are all hydrogen or b) each b, d and f
is zero, each Rs, R4, R&RIO, R14-R1*, and R20 Is hydrogen, and each R7,
R13, and RIO Is 34    I 1|1|| 11|1]  Nl1 11|11 11 EP 0 330 617131
* c   L  M4  S* methyl. 10. The device of claim 15 wherein (x+ y + z) times
q is about 25 to about75. 17. The device of claim 10wherein c b 1. 18 The
device of claim 10 wherein s   ab1; each D is oxygen; each L Is-BRB'-, -BR-
or-RB'-; each B and B' are -C(O)NH- with the nitroen atom bound to R; each
R Is phenylene unsubstituted or substtuted by methyl each R1 and R2 is
methyl; 1o h and i are each 4; v Is from about 18 to about 50; (x + y + z)
times q Is about 25 to about 75 ; and a) each b, d, and f Is  and  AP are
all hydrogen; or b) each b, d and f Is zero; each Rs, R4, RSLR1O, R14-R16
and R20 is hydrogen; and each R7, R13, and Rig is 15 methyl; and c Is one.
19. The device of claim 18 wherein each W Is a bond and each L Is -BR-
or-RB'-. 20. The wettable, flexible, oxygen permeable ophthalmic device of
claim 14 the monomer a) having the formula 20 L +      A  ~e S -CL
tI) wherein e is zero or 1 2s each D, A, L, S"f, and c Is Independently as
defined In claim 10; L' is hydrogen, P'-R-, P'-BR-, P-Ri3'-, or P'-BRB'-;
and Ln is hydrogen, or-P', or, In case that e Is zero, also -D-8'-B3R-'
or-D-S'-RB3'-P' and wherein P' is hydrogen, amino, hydroxy, NCO, NCS, vinyl
ora molety con- taining a crosslinkable group which may be crosslinked when
coreacted with a suitable crossllnking agent or when Irradiated by actinic
radiation. so      21. The device of claim 20 wherein a Is one and each D
is Oaxygen. 22. The device of claim 20 wherein each L Is -BRB'-, -BR- or
-RB'-, each B Is -C(O)NH- wherein the nitrogen atom is bound to R, and R Is
phenylene unsubstituted or substituted by methyl. 23. The device of claim
20wherein each RI and RA is metyl, h is 4 ; i Is 4; and v Isfrom about 15
to about 50. 35      24. The device of claim 20 wherein (x + y + z) times q
Is from about 25 to about 75. 25. The device of claim 20 wherein a) each b,
d, and f Is I and RO-R20 are all hydrogen orb) each b, d and f is zero,
each R3, R4, RL-R10, RR1A6, and R20 is hydrogen, and each R, R13, and R19
Is methyl. 28. The device of claim 25 wherein (x + y + z) times q is about
25 to about 75. 27. The device of claim 20 wherein c i 1. 



40      28. The device of claim 20 wherein L' Is P'-BRB'-. 29. The device
of claim 20 wherein each P' Is OC4  lCH2O<2 CHzI  *.-CH=CH2.  or CHICH41CCH
CH 30. The device of claim 20 wherein so ais1; each D is oxygen; each L is
-BRBW-, -BR- or-RB'-; each B and B' are -C(O)NH- with the nitrogen atom
bound to R; each R Is phenylene unsubstiuted or substituted by methyl; 55
each RI and R2 is methyl; h and I are each 4; v is from about 15 to about
50 (x + y + z) times q is about 25 to about 75; and 35    EP 0 330 617 BI
11! 1   1           Dl! a) each b, d, and f is 1 and R3-R20 are all
hydrogen; or b) each b, d and f Is zero; each R3, RW, R8RO, R14-R16 and R20
is hydrogen; and each R7, R's, and RO Is methyl; L' Is P'-BRB' or PI; 5
and P' is s-O-CHCH2-O1 KCH2, -0OCH2E1
-OCHlCH2-OWNI*1   41-CH2 15          -CHuCE2, or -CH=CH12 31. The device of
claim 30 wherein each W Is a bond, each L is -BR- or-RSB-, and L' and LI
are each 20 -CH-CH2. 32. The device of claim i which is a contact lens. 33.
The device of claim I wherein each A is of the formula {4CHzCHz
O*CHzIHO)-C--CH2iaCU2                   or 30~~~~~~~~~~~~~ +-4CH2
H-O---C2-- B"20) t N-2- :o 30          '~~~~~~~~~~~~H wherein each of xz y,
z, and q are greater than zero. 34. The device of claim 33 wherein q is
one. 35. The device of claim 33 wherein x and z within any one A are the
same. 36. The device of claim 33 wherein each x and each z has the same
value. as      37. A process for the manufacture of an optically dear
wettable, flexible, oxygen permeable polymer of a) a crosslinkable monomer
having a segment S" of the formula -(v-S '-L-D-A-L)-                ( Is)
40 wherein each of the variables is as defined in claim 1, and b) a
sulficient amount of a hydrophilic modifying monomer to impart to said
polymer a water content In Its aqueous swollen state of at least 10%, said
hydrophilic modifying monomer being selected from the con- 45      pounds
offormula (A), (B) and (C) as defined In claim 1; and said polymer having a
receding contact angle 



of less than 60B ; and having a Dk (x 1-10 mm * ml 021cM2 - sec * mmHg)
of.at least about 7, by reacting the required intermediates in a manner
known per so. 38 The process of claim 37 forthe manufacture of awettable,
flexible, oxygen permeable, polymerwherein the crosslinkable monomer a) has
segments of formula lb, 50 (Ib) s5 or of formula Ic, 36    id 0 330 817 B1
C 1111111 111111  l ii -(S") -D-S'-La                  (Sc) 6   oroffornula
Id -(D-A-L)-(S") -                 (Id) 10 wherein each 8, is Independently
a segment of formula la of claim 1; each D, A and L is independently as
defined In clalm 1; cis1-10; and a times c is 1-10 15 La being selected
from -BRB'- and -BR-; and wherein 8', B, R and B' are as defined In claim
1. 39. The process of claim 38 forthe manufacture of a wettabefleidble,
oxygen permeable, polymer wherein the monomer a) has the formula 20 C
wherein e is zero or 1; 2s each D, A, L, 8", and c is independentiy as
defined In claim 10; LI is hydrogen, P'-R-, PI-BR-, P'-RB'-, or P'-BRB'-;
and L' Is hydrogen, or-P', or, in case that e Is zero, also -DS'-BR-P'
or-D-S'-BRB'-P' and wherein P' is hydrogen, amino, hydroxq, NCO, NCS, vinyl
ora moiety con- taining a crosslinkable group which may be crosslinked when
coreacted with a suitable crosslining agent or when Irradiated by actinic
radiation. 30      40. The device of claim 1 wherein said hydrophilic
modifying monomer is selected from the group of the formula (R2"KV).Hy
(C). 35      41. The process of claim 37 wherein said hydrophillc modifying
monomer Is selected frm the group of the formula (R24-div),gHy  (C). 42.
The process of claim 41 wherein R24 i an ethylenically unsaturated group.
40      43. The process of claim 42 wherein R24 is vinyl, 1-methylvinyl,
2-methylvinyl or allyl; $25 ia) R2 4s and the terminus of dnv to which it
is bound Is -C(O)R26, the carbonyl being bound to R24, where R25 Is
hydrogen or methyl and R26 is -0-, or -NR27- with R27 being hydrogen or
lower alkyl; ib) H2CCH- and the terminus of div to which it is bound is 50
'; 



5s  the left hand bond being bound to R24, wherein Ru Is --, -NR27-, -(0)-,
37    -9NR2 7- s   or-C(O)O-; and s22 ic) HjC=K 10 and the terminus of div
to which It Is bound Is -C(O)R3k-, the carbonyl being bound to R2 wherein
R30 Is lower alkylene or-[CH2CM(IoweralkyQ)-O]1- and R29 Is hydrogen, lower
alkyf, or cyano. 44. The process of claim 41 wherein Hy Is ce) morpholino
which is unsubstituted or mono- up to tetra-substituted by lower alkyl; 15
cf)        (CHO) no -K: 20                8 wherein ne Is one, two, or
three, each of which Is unsubstitubed or substituted, by lower aikyl; 25 ~
~        ~        cg Z5                              _g- \~~~~~~~~(CH2z) nf
8 30 where nf is 2 or 3, each of which Is unsubstituted or substituted by
lower alkyl; ch) a divalent group of the formula 35           8        1R31
0 //   a         ,    _<    >          ,       -<    \O-R3z. 40 s-.   9~~3
1                    S     9 -/              ~~~~or 45
.or_                          _ wherein R31 is hydrogen or carboxy; 5s ci)
55                                      -/  \i 8    cj)       r(H2)ng 6
where ng is one or two, each of which is unsubstibuted or substituted by
lower alkyl; ck) 10__
_                             ~~~~~~~~-X   +4(CH2*0- 50OH ; 



cl) a polyol selected from polyvinyl alcohol radicals, 15
-fo-cH2-A(C)7CH2o4 (H)xb 20 wherein xa is 2-10 and xb is an Integer ftrom
zero up to xa + 1 inclusive, the cyclic saccharlde analogs thereof, the
di-tetra saccharides thereof, C(CH20),(H)., wherein xc Is 0-3, and
polyhydroxy lower alkyiene glycol radicals wherein up to 50%9 of the
hydroxy groups are 25 missing their alcoholic hydrogens. 45. The process of
claim 41 wherein div Is selected from -(CHz)2NHCOO(CH2) 2-; 30
-(CH2)200CNH-'          -NHCOO(CHz)2-; &H3 35
-(CHz)zNHCO-; and -(CHz)2NHCO(CHz) 2-- 46. The process of claim 41 wherein
said hydrophilic modifying monomer Is selected fom 40 so HzC
>CH2~zN8C~zH2t 45 acb)R 55 acc)         1        C                  3 2 i.
Hz C=?    -OCH 2 CH zNHt9    R 39    EP 0330617 B1i                       I
c     L  M    S wherein R2 Ls -[oCH2()        CHZOc -(H )- -  c ~ ~ ~ ~ ~ ~
~~~~y in which yc is 1-B, and yb is 0 up to (yc + 1), and ya is I up to
(ycr  2-yb), 10                         acd) 1112C=2-13CH2CH2NH8-
R K>       wherein Raa Is C(CH2O)4(H)I- and yd is 1-4i f5      ace)
polyvinyl alcohol having at least one and up to 50% inclusive, of the
alcoholic hydrogens thereof absent; and 2K>                   acf) 1I2
C-g-O-CizCH2CNHMOCH20C 2                  . 47. The process ofd claim 46
wherein said hydrophilic modifying monomer I sselected *om said groups
aca), acb) and act). 25      48. Use of a polymer of claim 37 or 39 for the
manufacture of an ophthalmic device. Anspruche 3o Patentansprfche fur
folgenden Vertragsstaat: AT, BE, CH, DE, FR, GB, 6R, IT, Ll, LU, NL, SE 



1. Optisch [dares, benetzbares, flexibles, sauerstoffdurchlissiges
ophthalmisches Mittel, hergestellt au. elnern Polymer aus a) elnem
vemetzbaren Monomer mit einem Segment S" det Formel la 85 -(Y-S'-L-D-A-L)-8
(la|. worin a  bis 10 ist; 40  jedes D unabhangig Sauerstoff oder -N(R2)--
ist; jodes W sine Bindung, Sauerstoff oder -N(R21)- ist; jedes L
unabhfingig -BRBW-, -BR-, -RB'- oder-R- ist; Jedes SI unabhlngig ein
Segment mit der Formel II ist, 45 -(CH12)F*(jiO)vj -(CH2) -W- 50 jedes A
unabhangig ein Segment der Formel III ist, 55 40    I i!11111 11111111111
II 111111 EP 0 330 617 B1                           c   L  M   S S ,3
9   22  is           IS 1      5 7   219I ' 5 --   ;   '-0  1S47> -(I   ...
y                    *Zq 10  wobei deroendetindige Sauestoff innerhalb
jeder E0nhedt der Fonmnl III durch -N(R21')  retzbar let; worin jpdes b, d
und f unabhangig 0-4 lst; q sine Zahl von 1-1000 lst; jedes x, y und z
unabhAnglg 0 bis. 200 ist, vorauagesetzt, dai wenigetens sines von x, y und
z wenigatens I lot; so dam (x + y + z) mulflziert- mit q 4 bis 000 list;
Jedes h und I sine ganze Zahl von I bis 6 st, v sine ganze Zahl von 2 bis
300 ist; RI und R2 unabhlngig 15  A}Iyl mit bis zu 18 Kohienstoffatomen
sind, oderAryl mit bis zu 12 KCohlenstoffatomen; jedes von RS, R4, R7-R10,
R1IBR16, R1I und R20 unabhanglg ausgewihit wird sus der Gruppe bestehend
aus Wasserstoff, Halogen, elnem sine aliphatische, aromatische oder
heterocycilsche Gruppe enthaitenden Rest, auagewilht aus unsubstituiertm
C1-CrAlikyl; substitulertem CI-CIrAiky; unsubstultiertnm c1-c, Aikenyl ;
und substitulertem C-C18-Akenyl ; wortn die Aikyl- und Alkenylsubstltuenten
unabhangig ausgewihit 20  werden aus Cr-Cm-Makoxyparbonyl,
Cr-CirAlkenyloxycarbonyl, Fluor, Aryl mit bis zu 10 Kohlenstoffatomen,
CI-Cj.-Akoxy, Ci-Cl0-Alkanoyloxy, Aryloxy mit bis zu 10 Kohlenstoffatomen,
Cr-C.Alkenoyloxy, Aroyl mit bis zu 10 Kohlenstoffatomen, Aroyloxy mit bNs
zu 11 Kohlenstoffatomen, CrCrCycloalkyl, CrCrCyioaikoxy, C0-
Cycioalkyi-carbonyloxy, CrC8-Cycioalkoxy-arbonyl, Oxacycloalkyl mit bis zu
7 Kohlenstoffatomen, Oxa- cloalkoxy mit bbs zu 7 Kohlenstoffatomen,
Oxacycloalkoxy (mit bis zu 7 Kohlenskoffatomen)-carbonyl, 25  Oxacycloakyl
(hbis zu 7 Kohlenstoffatome)-carbonyloxy, und Aryl (bb zu 10
Kohlenstoffatome)-oxycarbonyol, wobsijeder der genannten Alkyl- und
Alksenylsubsftienten seinerseits wahlweise substituiert Ist durch C1-Cr ;
Aikql, Fiuor oder CI-C-Alkocy, vorausgesetzt, dal des zuletzt genannte
Alkoxy nicht an ein Kohlenstoffatom ; gebunden lit, das sohon einfach an
sin anderes Sauerstoffatom gebunden bst; R3, R4, R17-R1, RIWR, R19 und R2
weaters unabhtngig ausgewahit werden aus Aryl mit bis zu 10
Kohlenstoffatomen, Ca-C8-yioslkyl und ; 30   Oxacyclolalkyl mtblszu 7
Kohlenstoffatomen, von denenjedes unsubstltubertseln-kann
oderweitrsubstituiert 



durch elnen Substituenten ausgewlhitaus der Gruppe derSubs~tuenten
ffirgenanntes R-AIkyi, wie oben der- gelegt; Rs, R, R1, R12, R17 und Rs aus
denselben Gruppen ausgewahit werden, Wb. oben 10r Rs dargelsgt; und R6, Rs,
R1', R12, R17 und R1 welters unabhtinglg auagewihit werden aus
C1-C,.-Alkooqcarbonyi, C3-C1-Ake- 35  noyloxy, CrCIG-Alkenyloxycarbonyl und
C4-CIrAlkanoyloxy, von denen Jedes welter substitulert seln kann durch
Fluor, Aryl rmitbiszu10 KohiensoffatomenoderC,-C1-Aikoxy, undR6, R',R11,
R'2, RI7und R'*weiters unabhAngig ausgewihit werden sue Aryloxy mit bis zu
10 Kohlenstoffatomen, Cycloalkoxy mit bhi zu 8 Koh- lenstoffatomen,
Cycloalkyl (mit bis zu 8 KohlenstofFatomen)-carbonyloxy, Cycloalkoxy (ble
zu 8 Kohlenstoffa- tome)-carbonyl, Aroyloxymit bis zu 11 Kohlenstoffatomen,
Oxacycloalkoxy mit bbs zu 7 Kohlnstolsbatomen,   I. 40  Oxacycloalkenyloxy
mit bis zu 7 Kohlenstoffttomen, Oxacycloaikoxy (bls zu 7
Kohlenstoffatome)-carbonyl, Oxacycloalkyl (mit bis zu 7
Kohlenstoffatomen)-carbonyioxy, und Aryloxy (mit bis zu 10
Kohlenstolffatomen)- carbonyl, von denen jedes welter substitubert seln
kann durch Fluor, C1-CvAflqy odor C1-Cr-Alkoxy, vorausge- setzt, daB
jedweder Substituent mit einem einfach gebundenen Sauerstoffatomn an
derVerknOpfung zum Rest des Molekiis nicht sin Substituentan demselben
Kohlenstoflatom sen kann, das einfach an sin anderes Sauer- 45  stoffatom
gebunden Ist; oderzwei benachbarte Gruppen, ausgewdihit aus R3-R20,
zusammen mit den Atomen, an die sie gebunden sind, einen 5-8gliedrigen
Cycloalkyl-, Oxacycloalkyl- oder.Bicycloalkylring biden kIdnen; jedes R21
unabhinglg ausgewAhit wird aus Waseerstolf, C1-C4-Aikyl und Phenyl, jedes B
und B' ausge- wthit Wird aus _g_, _ undJNH- wobel die Carbonylgruppe an A,
S' odor D gebunden let; und jedes R unabhlnglg sine divalente VerknQp- 55
fungsgruppe ist, die susgewahitwird aus a) einer divalenten aliphatischen
Gruppe mit ble zu 25 Kohlenstolfatomen, die durch Oxy, Carbonyloxy, AmIno,
Aminocarbonyl, Oxyearbonyl, Ureido, Oxycarbonylamino odor Carbonylamino
unterbrochen seln kann; 41    * c  L   n   ;> EP 0 330 617 B1 b) einer
divalenten 5-7glledrigen cycloailphatischen und 5-7gliedrigen
oycloaliphatischen-C1-C20aliphati- schen Gruppe; c) einer divalenten
Arylengruppe mit 6-25 Atomen; d) einer divalenten Aralkyl- oder
Alkaryigruppe mit 7 bis 25 Kohlenstoffatomen ; und 6      e) einem
divalenten Alkyilen-AryAlkylen mit 8 bis 30 Kohlenstoffatomen, worin die
Gruppen b), d) undse) wahlweise In Ihren nicht-cyclischen aliphatischen
bzw. Alkylgruppen unterbrochen seln kOnnen durch die gleichen Gruppen wie
in Gruppe a), und worin die Aryiringe in den Gruppen c). d) und e) welters
subsfltulert sein knnen mit einem oder mehroren Substituenten, dle
ausgewahitwerden as Halogen, C-C4Aliy und CI-C12Perhaloaliyl, und worin
sine In Gruppe a) dargebegte unterbrechende Gruppe zwischen den cyci- 10
schen und nicht-cyclischen Teilen der Gruppen b), d) und e) anwesesend sdn
kaann ; und b) von Null bis zu einer ausreichenden Menge sines hydrophilen
modciferenden Monomers, urn dern Poly- mer elnen Wassergehalt im wagrigen
gequollenen Zustand von wenigetens 10% zu verieihen, wobei besegtes
hydrophies modifizlerendes Monomer ausgewihit wird aus aa)
Polyethylenglycolen der Formel 15 



R23-0O<CHzCH20) R22                     (A) 20 oder ab) Pyrrolidonen der
Formel R2 3 25                        R"2K 3_    it worln R22 Wasserstolf
odor C,-GrAlkyl ist, g esne ganze Zahl von 1-25 s so      oder so) elner
Verb!ndung der Formdl {R24-div).Ky (C) worin RS sine polymerisierbare oder
reaktve Einhe Istt, die ausgewihitwird ams i) ethylenlach ungesoltlgten 35
Resten, I) Anhydriden, iii) Aminen, IV) Sduren, v) Estem, vi) Amiden, vii
Ethern, viil) Sdurehalogeniden, R24 auegewahlt wird aus den Bedeutungen fOr
R23 und lx) Epoxygruppen, x) isocyanaten und isothiocy- anaten und xi)
Hydroxy ; div ausgewahit wird sue ,;_          ha) ehner divalenten
aliphatischen Gruppe mit bis zu 25 Kohlenstoffatomen, vorzugsweise Alky,
Alkenyl oder Alkinyl, die auch durch Oxy, Carbony"oxy, Amino,
Aminocarbonyl, Oxycarbonyl, Ureldo, Oxycarbony- 40  lamino oder
Carbonylamino unterbrochen oder abgeschlossen oder unterbrochen und
abgeschlossmn sein kann; bb) elner divalenten 5-7giledrigen
cycloallphatischen und 5-7gliedrigen cycloaliphatischen-C1-C2ralipha-
tischen Gruppe, die such wie oben in der Gruppe be) unterbrochen,
abgeschlossen oder unterbrochen und abgeschiossen seln kann, autlerdall
diese Untbrbrechungen nicht innerhaib der cycloallphatischen Tel. auf- a5
treten kinnen; bc) einerdnralenten Aryiengruppe mit6-25 Kohlenstofatomnen,
die unsubstitulertistodersubttulertdutch wenigstens elnen Substituenten,
der ausgewihit wird aus Halogen, C1-C4-Alkyl und C1-C1rPerhaloauiyl; bd)
einem divalenten Aralkyl odor Alkaryl odor Alkylon-aryl-lkylen mit 7-25
Kohlenstoffatomen, das Im Alkylteil unterbrochen odor nicht unterbroohen
ist, odor abgeschlossen, oder unterbrochen im Alkyiteil und 5o
abgeschlossen mitelinerunterbrechenden oderabschliegenden Gruppew Iuntrba)
erwAhot, undjede dieser nicht unterbrochenen, unterbrochenen und
abgeschlossenen Aralkyl und Alkarylgruppen let weters unsubst- tulert
odersubstituielrt durch einen unter Halogen, -C4-Alkyl und
CrCi2-Perhaloalkyi gewihiten Substituen- ten; be) nb  tie   nb
C~~~~D) 4 2na 'H (C'2*n                  ( 42    EP 0 330 617 SBi
L       S worin na sine ganze Zahl von 8-100 ist; und bea) Ra Wasserstoff,
Rb Methyl und nb Null ist; odor                                       A ' .
bob) Ra Methyl, Rb Wasserstoff und nb Null ist; oder bee) Ra und Rb
Wasserstoffsind und nb I ist; 6      nz sine ganze Zahl von I bis zur
Valenz von Hy ist, und wo nz weniger als die Valenz von Hy let, die ver-
bleibenden Valenzen von Hy von Wasserstoffatomen besetzt werden; und Hy
esne hydrophlle Gruppe ist, die ausgewahit wird aus ca) Morpholino;
cyclischen Amidresten mit 5-7 Ringgliedern goolittigten und ungesaftigben
cyciischen N,N-Diamidresetn mit 5-6 Ringgliedern; Gruppen der Formol 



10 L:(CF12)                                      L E  z(CH2)ng-        (.
15  ~ *-(CH2 ) nd               oder        (CH2)n    0
. mKt6-7 Ringgliedem, wori no und nd ausgewvihltwerden aus 0-2; und
cycischen Amimn mlt5-6 Ringglldedrn, jedes unsubstituiert odor substituiert
durch Hydroxy-C1-Csralkyl, Carboxy oder niederes Alkyl; 20      cb)
Tetrahydrofurfuryl; cc) Mono-, Di- und Polysaccharldresten, geradkettbg
oder cyclisch, ihren entsprechenden Zuckeralkohol.. resten,
Pentaerythritresten und Polyvtnylalkoholresten; od)
Polyhydroxy-CrCralkylressten; wobel besagtes Mittel eonen anwachsenden
KontadtwInkel von weni- ger als 600 hat; und sin Dk (x 10-10 mm  rml 021cm2
- 8 * mmHg) von wenigstens etwa 7. 25      2. Mittel nach Anspruch It, wonn
a 1 und jedes D Saverstaff isLt. 3. MItMel nach Anspruch 1, wortn jades L
fOr -BRB', -BR- oder-RB'- steht, jedes B fOr -C(O)NH-, worln das
Sticketoffatom an R gebunden Ist, und R unsubstitulertes 'oder durch Methyl
substitulertes Phenyolet. 4. Mittel nach Anspruch 1, worhn jedes R1 und R2
Methyl, h 4, 14 und v von etwa 15 bis etwa 50 1st. 5. MittWl nach Anspruch
1, worin (x + y + z) mal q etwa 25 bWs etva 75 betrlgt 90      S. Mittel
nach Anspruch 1, worin a)jedes b, d und f 1 lst und R3-R20 ale
Wasserstoffstnd, odor b) jedes b, d und f Null l1et jedes R3, R4, RRi10,
R14-RIS und R20 Wasseratff und jedes R7, R'3 und RIO Methyl lst. 7. Mittel
nach Anspruch 6, worin (x + y + z) mel q etwa 25 bis etwa 75 betrt.
; s5      8. Mittel nach, Anspruch 1, wortn a 1 !st; jedes D Sauerstoff
let; jedes L for -BRB'-, -BR- oder-RB'- steht; jedes B und B' ffr -C(O)NH-
steht wobel das Stickstoffatom an R gebunden let; 40  jodes R
unsubstuiertes odor dutch Methyl substitufertes Phenylen tst; jodes R1 und
R2 Methyl lst; h und i jewells 4 stnd; v von etwe 15 bis etwa 50 betlrgt;
(x + y + z) mat q etwa 25 blt etwa 75 bebtgt; und 45 a) jedes b, d und f I
und RS-RZO alle Wasserstoffaind; oder b) jedes b, d und f Null lst; jedes
R3, R4, Rs-RIO, RI4-R1S und R2 WasserstofF ist und jedes R7, R13 und R1I
Methyl ILt. 9. Mittel nach Anspnuch 8, worln jedes W elne Bindung lst und
Jodes L fOr-BR- oder -RB'- steht. 10.
Benetzbares,flexiblessauerstoffdurchlgsslges ophthalm sches Mitel nach
Anspruch 1, wobei das ver- so  netzbare Monomer Segmente der Formel lb
B-ADL-S") -c   {(Ib) 55 hat oder der Formel lc -(S")c-D-S'-La-    (Ic) 43
EP 0 330 617 BI                             c   L  M   S  * odor der Formel
Id 



.OD.AL(S')C-   (Id) 5 worin jedes S" unabhlngig ein Segment der Fonnel la
von Anspruch 1 !st; jades D, A und L unabhbingig wie irn Anspruch I
definlert let; c 1-1Q ist; und a mal c 1-10 iet; 10  wobel La ausgewAhit
wird aus -BRB'- und -BR-; und worn S', B, R und B' wie im Anspruch 1
definiert sind. 11. Mittel nach Anspruch 10, worin a I und jedes D
Sauerstoff ist. 12. MIttel nach Anspruch 10, worin Jedes L fiir-BRB'-, -BR-
oder-RB'- steht, jedes B ftr-C(O)NH- - " worin dsa Stickstoffatom an das R
gebunden 1st, und R unsubstituiertes oder durch Methyl aubsetlulertes Ph.-
nylon ist. i5      13. Mittel nach Anspruch 10, worin jedes RI und R2
Methyl let; h 4, 4 und v von etwa 15 ble otwa 50 Ist. 14. Mittel nach
Anspruch 10, worin (x + y t z) mal q etwa 25 bWs etwa 75 betrtgL  ' 15.
Mittel nach Anspruch 10, worin a) jedes b, d und f 1 ist und R3-R20 alle
Wasserstoff sind oder                             I b) jedes b, d und f O
ist, jedes Rs, R4, R8-RIO, R14-P1S und R20 Wasserstoff bst und jsdes 11,
R1s und Rig 20      Methyl. 16. Mittel nach Anspruch 15, worn (x * y + z)
mal q etwa 25 bis etwa 75 betrgLt- 17. Mittel nach Anspruch 10, worin c I
is. 18. MIttel nach Anspruch 10, wornn a I st; 25  Jades D Sauerstoff ist,
jades L f~r-BRB'-, -BR- oder-RB!- steht; jades B und B' fOr -C(O)NH-, wobel
das Stickatoffatom an R. gebundeniet;               .        F-: jedes R
unsubstituiertes odor durch Methyl substituilertos Phenylen let; jedes R1
und R2 Methyl iet; 3o   h und I jewells 4 sind; v etNa 15 bis etwa 50
befrigt; >         (x + y + z) mal q etwa 25 bis etwa 75 betrigt; und a)
jedes b, d und f I und Rs-R20 ale Wasserstoff sind, oder b)Jedes b, d und f
Null let und R3, R4, R-R10, R14R-1 und R2 Wasserstoff 1st und jades RT, Ri'
und RI* Methyl 35  Ist;
. und c 1 lst. 19. Mitel nach Anptuch 18, worin jodes W eine Blndung Ist
und jodes L fir -BR- oder-RB'- sb.tot yr..         20. Benetzbares,
flexibles, sauertffdurchlisslges ophthalmisches Mitte! nach Anspruch 14,
wobol des Monomer a) die Formal 40 hat, worin e Null oder 1 Ist; jedes D,
A, L, S" und c unabhingig wib Im Anspruchl 0 ddnlert let; 45  LI
Wasserstoff, P'-R-, P'-BR-, P'-RB'- odor P'-BRB'- ist; und LI Wasserstoff
let odor -P' odor, im Falls daB e0 lst, auch -D-S'-BR-P' oder-D-S'-BRB'-P'
und worin P' WasserstoffAmino, Hysiroxy, NCO, NOS, Vinyl odor sine Einhelt
let, die sine vernetzbare Gruppe enthi1t, die vemetzt warden kann, wenn mit
dnem gesigneten -  -. Vernetzungsmitel coreagiert oder rnitwkksarner
Stahlung bestrahtwkid. 21. Mittel nach Anspruch 20, worin a I und jades D
Sauerstoff ist. 60       22.Mittei nach Anspruch20,worinjedes LfOr-BRB',
-BR- oder-RB'-stehtJecdes Bifr-C(O)NH-, worn des Sflckstoffatom an R
gebunden Ist, und R unsubstitulertes odor dutch Methyl subsitlertes
Phenylen at. ; 



23. Mittel nach Anspruch 20, worin jedes R1und R2 Methyl, h 4,14 und v von
etwa 50 1st. 24. Mittel nach Anspruch 20, worin (x + y + z) mal q etwa 25
75 beitgL. 2& MIttel nach Anspruch 20, worin a) jedes b, d und f 1 let und
RI-R2 aile Wassoertoff sind, odor b) Jedes as   b, d und f Null 1st, lodes
R3, R4, R-R10 R14-R11 und R2O Wasserstolf und jedes R7, Rs3 und RIO Methyl
let: 28. Mittel nach Anspruch 25, worin (x + y + z) nial q etwa 25 bls etoa
75 betgL 27. Mittel nach Anspruch 20, worin 0 1st. 28. Mittel nach Anspruch
20, worin L' fir P'-BRB'- steht. -44
..,    '~I I  I 11111   II III I I11 111111  !I' EP 0 330 617 B1
C c   L  M 29. Mittel nach Anspruch 20, worln jades PI
0~~~~~~~~~~~~~~~~~~~~~~~~ -0-0120 2-16012, -0012ZO11 .
II-Cjl=CH, - CH3                I ~~4i-=CH2-  5OCeXZI -CH-C12,  oa
-OCC1I2-0'0i1-1 * fO ist.
-: 10 30. Mittel nach Anspruch 20, worin a 1 ist; jedes D Sauerstoff ist;
15  jades L fOr-BRB'-, -BR- oder-RB'- steht; jedes B und B' fOr-C(O)NH-
steht, wobel das StIckstoffatom an R gebunden lot; Jedes R unsubstltuiertes
odor durch Methyl substitutlersts Phenylen ist; jades RI und R2 Methyl ist;
h und iJeweils 4 slnd; 20  v von etwa 15 bis etwa 50 betragt; (x + y + z)
mai q etwa 25 bbs etwa 76 betrfgt; und a) jedes b, d und f I und R9-R20
ails Wasserstoff sind i odor b) jades b, d und f Null ist; jedes R3, R4,
R8-R1, R14-R16 und R20 Wasserstoff ist und Iedes R7, RI' und RI MethW ilt;
2s  L fir P'-BRB' odor P' steht; und P' J2 -O-CH CH z-OCJ H   -OCH zCH2-OL*
-OCHzC112-0XLH-  '; 30   --HCf-           CH2,
41L-CHWCH2,                  I   #-CH-CH2, 3              oder  -CHinCH2. I
-=CJl=CH2. ist. 40      31. Mittel nach Anspruch 30, worin jades W elne
Bindung, jedes L gleich -BR- odor-RB'- und L und LI jades -CH=CH2 sind. 32.
Mittel nach Anspruch 1, das sine kontakilinse ist. 33. Mittel nach Anspruch
1, worin jedes A die Formel 45 - H+i - H-O- CH2-CH2O) CH2-1 HO-- 



HcXaCHc11:1ixy   C:R2CH2>%    3der Z~z  x              y             z
* x                    z  q   oder  4!H, - i  hat, worin jedes x, y, z und
q gr8Ber al 0 Ist. 34. Mittel nach Anspruch 33, worin q 1 !st: 35. Mittel
nach Anspruch 33, wortn x und z Innerhalb irgendeines A glelch sind. 36.
Mittel nach Anspruch 33, worin jedes x und jades z don gleichen Wart hat.
37. Optisch Miares benetzbares, lexibles, sauerstoffdurchlfissiges Polymer,
umfassend S5      a) ean vernetzbares Monomer mit elnem Segment S" der
Formel {VS'D ~a (Ia,'4, 45,    I 111111!11111   (ii111111111111 * c   L   M
C EP 0 330 617 Bi worin jade der Varlablen wie im Anspruch I definiert ist;
und b) einerausreichenden Menge sines hydrophilen modifeierenden Monomers,
um don Polymereinen Was-. sergehalt im wftlgen gequollenen Zustand von
wenigstens 1 0% zu vedelhen, wobel diesos hydrophile modicizierende Monomer
aus den Verbindungen der Formnen (A), (B) und (C),wie im Anspruch I
definiert, 5       ausgewlhit wird ; und das Polymer dnen anwachsonden
Kontaktwlinkel von weniger als 600 hat und ein Dk (x 10-W1 mm * ml 02cm2. s
* mmHg) von wenigetens etwa 7. 38. Benetzbares, flexibles,
sauerstoffdurchl~ssiges Polymer nach Anspruch 37,, worn das vernetzbare
Monomer a) Segments der Fonmel lb 10 (Ib) oder der Formel Ic
-(Sic-D-S'-La     (Ic) oder der Formel Id       -0D-A-LI-WSW )c-    (Id)
hat, worln jedes 8X unabhingig ein Segment der Formel Ia von Anspruch I
let; jedes D, A und L unabhangig wie im Anspruch I defintert ist; c 1-10
ist; a mal  1-10 1st; 20   La ausgewihit wird aus -BRB'- und -BR-; und worn
S', B, R und B' wie im Anspruch I definlert sind. 39. Benetzbares,
flexibles, sauerstoffdurchlassiges Polymer nach Anspruch 38, wobel das
Monomer a) die Foruel L'-  (D-A-L)e-S-+toL  (I) 25 hat, worlin e 0 odr 1St;
jedes 0, A, L, 8" und c unabhingig wie Im Anspruch 10 definlert lst; L'
Wasserstoff, P'-R-, P'-BR-, P'-RW- oder P-'BRB'- bt; und L" Wasserstoff
oder PI it, odor, im Fall daB e 0 ist, auch -D-S'-BRB'-P' oder-D-S'-BRB'-P'
und worin Pi Wasseostoff, Amino, Hydroxy, NCO, NCS, Vinyl so oder eine
Einheit ist, die eine vemetzbare Gruppe enth3it, die vemetzt werden kann,
wenn sie mitelnem gee- gneten Vernetzungsmittel coreagiert odor mit
wirksamer Stiahlung bestrahit vird. 40. Mittei nach Anspruch 1, worin das
hydrophile rnodirrierende Monomerausgewlhitwird aue derGruppe der Formel as
(Ra-div).Hy  (C). 



41. Mittel nach Anspruch 37, worin dieses hydrophile modf iierende Monomer
aus der Gruppe der Formei (R24-div).Hy (C) 40 ausgewshit wird. 42. Mittel
nach Anspruch 41, worin R24 esine thylenisch ungesltlgte Gruppe st. 43.
Polymer nach Anspruch 42 worn R24 Vinyl, 1-Methylvinyl, 2-Methylvinyl
oderAllyl lst; 45 la)  u12c= und das Ende von div. an des as gebunden let
ist qC(O)R1, wobel das Carbonyl an R24 gebunden ist, wo R25 50 Wasserstoff
oder Methyl Ist und R28 fAir-- odor -NR27- steht, wobdl R27 Wasserstoff
odor niederes Aikyt is ib) Hz2=CH- und das Ends von dlv, an das as gebunden
lt, 55                                          ! let, wobel die Bindung
links an R24 gebunden 1st, worin R23 fr--, -NR27-, -C(0)-, 46    I Illlll
Illlll Illll 1lll1 IIIll....11. EP 0 330 61731
N 0 -gNR27. ..... ..... .g. . 5   oder -C(O)O- steht; und
.   -. 10   und das Ende von div, an dos es gebunden ist -C(O)RO- 1st,
wobei das Carbonyl an R2 gebunden ilt worin R30 nMderes Alkylen
oder-[CH2CH(niederes Alkyi)-OI,- Ist und R29 Wasserstff niederes Aikgr
oderCyano.  -..: 44. Polymyor nach Anspruch 41, worin Hy ausgewfihlt wird
aus co) Morpholino, das unsubstitulort ist odor mono- bis hin zu
tetrasubstlert dutch niederes ASyl;- 15
(CH ) 20  worin ne 1, 2 oder3 3st, wovon jades unsubstituiert ist oder
dutch niederes Alkyl subatituiert; A  o(CH2)n
, worin nf 2 odor 3 ist, wovon Jedes unsubstituiert ist oder substtulert
dutch niederes Alkyl; ch) einer divaenten Gruppe der Formel 30 <   s   ,
_<    >_     ,        _<    \.~~~~~~~-R3 I ;W._. R31 oi /331 , .1 40
NX        oolder                N 45 worln RPI Wasserstoff odor Carboxy
ist; 8~~~~~~~~~~ Ci) .
.  .~~~-Y, 50 ~,/f ng cj) X     T.J 47  



*C    L   M   S *': EP 0 330 617 B1 worin ng I oder 2 ist, wovon jedes
unsubstituiert odor durch niederes Alkyl substitulert ist; ck) s
ckl ~~~~~-X <   +(CHz4-O 5oyl  ;                                      ''
cl) elnem Polyol, das ausgewihit wird aus Polyvinylalkohol-Resten C 0
zztiH)-CH 2 04 (HR)x s5  worin xa 2-10 lst und xb sine ganze ZaM von 0 bis
zu inkiusive xa 1 1 ist, den cyclischen Sacchard-Anuloga devon, den
DI-Teka-Sacchariden davon, C(CH2O)4(H),, worin xc 0 bis 3 st, und
Polyhydroxy-niederes Alkylen-G4yooi-Resten, worin bis zu 50% der
Hydroxygruppen ihre alkohollschen Wasserstoffe ehlen. 20      45. Polymer
nach Ansprdch 41, worin dtv ausgewahit wird aus -(CH2)2NHCOO(CH2):-; 26
-(CH2)200CNH-eN       *-NHCOO(C2)2-;                            :  -
-(CH2)zNHCO1; und -(CH2)2NHCO(CH2)2-- 46. Verfahren nach Anspruch 41, worn
diesos hydrophlo modifiiorende Monomer ausgewihit wird aue 4\  /H3
.    .   ..... .9... . s ~ ~ ~ c              HH3 60         acC) [H2C=>B3
-OCH2CH2JNH'-|/  R3 HO 2              CH2Y/\ 60         ~~~accl ye worin
R21 f.r 55 -|OCNR) CC4 208-(N) 48,
:    EP 0 330 617 31                   *1c   L    iI s11 steht, worin yc
1-6 ist und yb O bis Co + 1) ist,uundyya zle bzu (yo +22y-)yb)i. acd)   J 2
C=:-8-CfzCH2 NHg-H   33 5
yd worn R33 fr C(CIH2O)4(H)4-yd steht und yd gleich 1-4 Ist; ace)
Polyvinylalkohoi wo wenigstens 1 und bis zu inkusive 50% deralkohollsohen
Wasserstoffe abwesend sind; und 10 acf)    C.H H          _08-
-OCHCH2NH9S0CH2CHZ      / 15~~~~~~~~~~~K1 47. Polymer naoh Anspruch 46,
worin dieses hydrophile modifizierende Monomer sus den genannten Gruppen
ace), sob) und acl) ausgewahUt wird. 



48. Verwendung elines Polymers nach Anspruch 37 oder 39 zur Herstellung
sines ophthalmischen Mitlels. 2o  Patentansprfche for Vertragsstaat: ES 1.
Optisch Idares, benetzbares, flexibles, sauerstoffdurchlissiges
ophthalmisches Mittel, hergestelit aus elnem Polymer aus a) einem
vemetzbaren Monomer mit einem Segment S" der Formel la 25 -t11S -L-D-AL) a
tla),-.; so. worin a 1 bis 10 sat; Jedes D unabhfingig SauerstofF odor
-N(R2l)- Ist; jedes W slne Bindung, Sauersloffoder -N(Ri12) 1st; jedes L
unabhingig -BRB-, -BR-, -RB'- odor -R- let; jedes S' unabhfingIg eln
Segment rnit der Formel II ist, 36 -(CH2)7(  0$i),  $i(CH2):-V-
(II)                           . jedes A unabhIngig ein Segment der Formsl
HII ist, 45                    *                   1 3 1           15 7
w5 50~~~~~~ 50         [      6 t         X    li21                ii1
20      Zq' wobel der endstindlige Sauerstoff innerhalbJeder Einhelt der
Formal il durch -N(Rv)- ersetzbar lst; worin Jdes b, d und f unabhlngig 0-4
ist; q eine Zahl von 1-1000 lst; Jades x, y und z unabhfingig 0 bis 200
Ist, vorausgesel  daS wenigstens eines von x, y und z wenigetens 1 lst; so
dell (x + y + z) multipliziert ss   mitq 4 bsl 1000 lst; jedes h und I eine
ganze Zahl von I bis 6 set v eine ganze Zahl von 2 bis 300 lst; R1 und R2
unabhangig Aiiqr mit bls zu 18 KohlenstofFltomon sind, oderAryl mit bis zu
12 Kohlenstoffato- men; 4:    il/' 1'1111 11 I/l/ l  1 ' i.:. EP O 330 617
B1                                     s         . . jedes von R3, R4,
R7-R10, R13-RI6, R1I und R20 unabhangig ausgewahit wird aasder Gruppe
beatehend n-. Wasserstoft, Halogen, elnem ehe aliphatische, aromatische
odor heterocyolische Gruppe enthaltenden Rest, ausgewaihIt aus
unsubstitutertem C1-CieskJkyl ; substtulertem C1-C.rAiky; unsubsttuierem
0CjsCAkcenyi; y und substituertem C2rCtrAlkenyl; worn dle Alkyl- und
Alkenylsubstituenten unabhlngl ausgewihit werden - - --;; - -- a   aus
Cl-CicAlkoxycarbonyl, Ca-CirAlkenyloxycarbonyl, Fluor, Aryl mit bbe zu 10
Kohlenstofatoren, C1-C-- Alkoxy, CrC1g-Alkanoyloxy, Aryloxy mit bis zu 10
Kohlenstoffatomen, CrC-Alkenoyloxy, Aroyi mit bin zu-10 Kohlenstoffatomen,
Aroyloxy mit bis zu 11 Kohlenstoffatomen, C3-C8-CyoloalkyI, CCycioaikoxy,
Cs-C-.; Cycloalkyl-carbonyloxy, Ci-CrCycloalkoxy-carbonyl, Oxacycloalkyl
mit bWe zu 7 Kohlenstoffatomen, Oxacyc-:; loalkoxy mit bbs zu 7
Kohlenstoffatomen, Oxacycoalkoxy (mit bis zu 7 Kohienstoffatomen)-arbonyl,
1O   Oxacycloalkyl (bis zu 7 Kohlenstoffatome)-carbonyloxy, und Aryl (bis
zu 10 Kohlenstofatome)-o0ycarbonyi, wobei jeder der genannten Alkyl- und
Alkenylsubstituenten selnerselts wahlwelse subettulort Ist durch Ci-C -
Alkyl, Fluor oder CI-Cr-Alkoxy, vorausgesetzt, da3 das zuletzt genannte
Alkoxy nlcht an ein Kohlenstoffatoin gebunden let, das schon einfach an eln
anderes Sauerstoffatom gebunden lst; R3, R4. RT-R10, R1'-R16, R5' und R2D
welters unabhlng4g ausgewihit werden aus Aryl mit bis zu 10
Kohienstoffatomen, CrCr.Cycloalkyi und 



15   Oxacycolalkyl mit bis zu 7 Kohlenstoffatomen, von denen jedes
unsubstltulertseln kann oderwelteraubstituiert durch einen Substituenten
ausgewihitaus derGruppe derSubstituenten fergenanntes R3-Alkyl, ieoben dar-
gelegt;; R5, R6, R11, R12, R17 und R18 aus denselben Gruppen ausgewahit
werden, wbe oben fOr R3 dargelogt; und R5, R, RI', R12, R17 und R'8 weters
unabhingig ausgewihit werden aus C-C-rAlkoxycrbonyl, OrCv l-Alke- 20
noyloxy, Cr-Cr.AIkenyloxycarbonyl und C1-Cr16Akanoyloxy, von denen jedes
welter subsitulert sein kann durch Fluor, Aryl mit bis zu 10
Kohlenstoffatomen oder C1C-Alkoxy, und R', R5, Ru, RU, R17und R16weiters:;
unabhlngig ausgewahit werden aus Aryloxy mit bis zu 10 Kohlenstoffatomen,
Cycloalkoxy mit bis zu 8 Koh-. lenstoffabomen, Cycloalkyl (mkt bis zu 8
Kohlenstoffatomen)-carbonyloxy, Cyoloalkoxy (bis zu 8 Kohlenstofia-
tome).carbonyli Aroyloxy mit bin zu 11 Kohlenstoffatomen, Oxacyoloalkoxy
mit bin zu 7 Kohlenstoffatomeni- 2s   Oxacycloalkenyloxy mit bis zu 7
Kohlenstffatomen, Oxacycloalkoxy (bin zu 7 Kohlenstofatome)-carbonyl,
Oxacycloalkyl (mit bis zu 7 Kohlenstoffatomen)-carbonyloxy, und Aryloxy
(mit bin zu 10 Kohlenstoffatomen)- carbonyl, von denenjedes
weitersubstituiert seh kann durch Fluor, C1-C-Alkyi oderC1-CAko, vorausge-
setzt, daij iedweder Substituent mit elnem einfach gebundenen
Sauerstoffatom an der Verknlpfung zun Rest des Molekils nichtein
Substituentan demselben Kohlenstoffatom sein kann, das einfach an in
anderes Sauer- so  stoffatom gebunden ist; oderzwel benaohbarte Gruppen,
ausgewfihIt aus i3RR2O, zusammen mitden Atomen, an die sie gebunden sind,
einen &8 gliedrigen Cycloalkyl-, Oxacyoloalkyl- odor Bicycloalkyfring biden
k5nnen; jedes R21 unabhingig ausgewihit wird aus Wasserstoff, "Cr4-APkyl
und Phenyl, jedes B und SI ausge-:, wahit wird aus _g_, _g_>; und    -NH -
wobel die Carbonylgruppe an A, SI oder D gebunden ist; und jedes R
unabhbngig eine divalente VedcnOp- 4o  fungsgruppe let, die ausgewlhlt wird
aus a) einer divalenten allphatischen Gnuppe mit bin zu 25
Kohlenstoftatomen, die durch Oxy, Carbonyloxy, Amino, Arninocarbonyl,
Oxycarbonyl, Ureldo,.Oxycarbonylamino oder Carbonylamino unterbrochen sain
kann; b) einer divalenten 5-7glledrigen cycloallphatischen und
5-7glledrigen cydosilphatischon-C1-C20-aiphati- 45      schen Gruppe; c)
elner divalenten Arylengruppe mit 6-25 Atomen; d) einer divalenten Aralkyl-
oder Alkaryigruppe mit 7 bis 25 Kohlenstoffatomen; und          .* e) elnem
divalenten Alkylen-Aryl-Alkylen mit 8 bin 30 Kohlenstotlatomen, worn die
Gruppen b), d) und e) wahlwelne in ihren nicht-oycliichen aiiphatischen
bzw. Alkylgruppen unterbrochen sehm k~nnen durch die 50      gleochen
Gruppen wee In Gruppe a), und worin die Aryiringe In den Gruppen c), d) und
o) weiters subatuliart sein kinnen miteinemodermehreren Substltuenten, din
ausgewg hltwerden aus Halogen, C-C41-Ayl und Ci-qCrPerhaloalkyl, und worin
eine In Gnuppe a) dargelegte unterbrechende Gruppe zischen den    ..l schen
und nicht-cyclisohen Tealon der Gruppen b), d) und e) anwesend seh kann ;
und b) von Null bis zu elner susreichenden Menge ehes hydrophlen
modiffierenden Monomers, um dom Poly- aW   mer eonen Wassergehalt im
wSrigen gequollenen Zustand von wenigstens 10% zuverlehen, wobel besagtes
hydrophiles modifklerendes Monomer ausgewahit wird aus aa)
Polyethylenglycolen der Formnle 50    EP 0 330 617 B13*  c
S RzjL.(CH2CH20) R22                   (A) 



a      odor ab) Pyrrolidonen der Formel n2 3 10                       (23{
worin R22 Wasserstoff odor Ck1-Cikyl lst, g sine ganze Zahl von 1-25 ist,
odor ao) olner Verbindung der Fonrnel 15.. (R24-div),Hy  (C) worin RW  esin
polymerislerbare odor resktlve Einheit lat, die ausgewihit wird aus i)
ethylenisch ungesltlgten Reston, ii) Anhydriden, iii) Aminen, iv) Sauren,
v) Estem, vi) Amiden, vii) Ethem, viii) Saurehalogeniden, 20      R24
usgewfihit wird aus den Bedeutungen fOr R23 und ix) Epoxygruppon, x)
Isocyanatbn und IsoWocy- anaten und A) Hydroxy; div ausgewihit wird aus be)
olner divalenten allphatischen Gruppe mit Wis zu 25 Kohlenstoffatomen,
vorzugswelse Alkyl, Alkenyl oder Aikinyl, die auch durch Oxy, Carbonyloxy,
Amino, Aminocarbonyl, Oxycerbonyl, Ureldo, Oxycarbony- iamino oder
Carbonylamino unterbrowhen oder abgeschlossen odor unterbrochen und
angeschlossen sein 25  kann; bb) elner divalenten 5-7gliedrigen
cycloallphatischen und 5-7gliedrigen cycoallphatischen-CI-C-2rallpha-
tiachen Gruppe, die auch wie oben In der Gruppe be) unterbrochen,
abgeschiossen odor unterbrochen und abgeschlossen sehn kann, auger daB
diese Unterbrechungen nicht innerhaib der cycloaliphatlschen Tells auf-.
Ieten k8nnen; so      be) oinerdlvalenten Arylengruppe mit 6-25
Kohlenstoffatomen, die unsubstituiert lst oder substiulert durch wenigetens
oenen SubstRuenten, der ausgewihit wird aus Halogen, C1-C4-Aikyl und
CI-C-I.-Perhaloalkyl; bd) einem divalenten Aralkyl odor Alkaryl oder
Alkylen-aryl-alkylen mit 7-25 Kohlbnstoffatomen, dcas Irn Aikylteil
untbrbroohen odor nicht unterbrochen at, odor abgeschloseen, odor
unterbrochen im Alkyltell und : abgeschlossen mit enerunterbrechenden oder
abschilefenden Gruppewie unter ba) erwahnt, und jede dieser 35  nicht
unterbrochenen, unterbrochenen und abgeschlossenen Aralkyl- und
Alkarylgruppen let welters unsubst- tulert oder subsettulort durch olnen
unter Halogen, C>C44-Akyl und Ci-q2-Perhaloalkyl gewihiten Subatituen- ten;
4D           be)                   a  b               a  b {  H- liH-(
CI12*O+; H4H-CCH2*<                (D) worin na sine ganze Zahl von 8-100
Ist; und 4a      bea) Ra Wasserstolf, Rb Methyl und nb Null 1st; odor beb)
Rs Methyl, Rb Wasserstoff und nb Null bst; oder beo) Ra und Rb Wlesserstoff
sind und nb I mst; nz sine ganze Zahi von i bis zur Valenz von Hy ist, und
wo nz weniger ale die Valenz von Hy ist, die ver- bleibenden Valenzen von
Hy von Wasserstoffatomen besetzt werden; so      und Hy eine hydrophile
Gruppe ist, die ausgewahit wird aus ca) Morpholino; cyclischen Amidresten
mit 5-7 Rlnggliedeom; gesittigten und ungesafttlgten cycibcphen
NN-Diamldresten mit - Rihggliedern; Gruppon der Fornms .. . 5S
. ;.;,~~~~~~~~5    EP 0 330 617 B1                       *   c   L   M   S
* :lcN~~~~ ~      ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ,, . ,,( 2  ...,...:.; 



/ ~ ~~~~~~~~~~~~~~~~~~~~~~~ .                            ,N f(C~ ~~~oer(~z~
-(H)nd                         oder      TC2n    0>
.,. mit 6-7 Ringgliedern, worin no und nd ausgewihit werden unter 0-2; und
cyclischen Aminen mit 54 Ringglie- dern ; jedes unsubstitulert oder
substitulert durch Hydirxy-C1-Craliky, Carboxy odor niederes Alkyl; 10
cb) Totrahydrofurfuryl; co) Mono-, Di- und Polysaccharldresten, geradkeftig
oder cycisch, ihren entsprechenden Zuckeralkohol- resten,
Pentaerythritresten und Polyvinylalkoholresten; cd)
Polyhydroxy-C2-Cralkylresten ;wobel besagtes Mittel einen anwachsenden
Kontawnel von weniger als B0 hat; und ein Dk (x 10-10 mm * ml 021cmA - s *
mmHg) von wenigstens etwa 7. 15      2. Mittel nach Anspruch 1, worin a 1
und jedes D Sausret  lt 3. Mitel nach Anspruch 1, worn jedes L fOr -BRB,
-BR- oder-RB'- steht, jedes B fOr-C(O)NH-, wbobel,. des Stickstoffatom an R
gebunden ist, und R unsubstituiertes oder durch Methyl ubsfltulertes
Phenylen lst 4. Mittel nach Anspruch 1, worln jedes R' und R2 Methyl, h 4,
14 und v von etwa 15 blb etwa 50 ist. 5. Mitd nach Anspnjch 1, worin (xl y
+ z) mal g etwa 25 bis etwa 75 betragt. 20      6. Mittel nach Anspruch 1,
worin a) jedes b, d und f I ist und RP-R20 alo Wasserstoft sind, oder b)
jedes b, d und f Null lit, jedes R3, R4, RARl, R114R1e und R20 Wasserstoff
und jades R7, R13 und R9 . Methyl ist. 7. Mittel nach Anspruch 6, worin (x
+ y + z) mat q etwa 25 bis etwa 75 betrlgt. 25      8. Mittel nach Anspruch
1, worin a 1 ist; jades b Sauerstoff 1st; j3des Lf~r-BRB--,-BR- oder-RB'-
steht; jedes B und B' f~r-C(O)NH- stoht, wobel des Stickstoffatom an R
gebunden st;; so  ledes R unsubstituiertes odor durch Methyl substitulertes
Phonylen ist; ljdes RI und R2 Methyl lit; h und I jeweils 4 sind; v von
etwa 15 bis eota 50 betrfgt; (x + y * z) mal q otwa 25 bls etwa 75 bstrlgt;
und 35  a) jedes b, d und f I und R8-R20 alle Wasserstoff sind; odor b)
jedes b, d und f Null ist; jades Rs, R4, R8-R'*, R14-R16 und R20 Wassestoff
Ist und jedes R7, R's und R1O Methyl ist. 9. Mittel nach Anspruch 8, worin
jedes W  ine Bindung Ist und jodes L fOr -BR- oder-RB'- steht.  . 10.
Benetzbares, flexibles, sauerstoffdurchilssiges ophthalmlsches Mittel nach
Anspruch 1,wobeidasver-  : 4o  netzbare Monomer Segments der Formel lb 4s
hat, odor der Formel Ic
A -WS"C-D-S'-La-    (IC) wo  odor der Formel Id -(D-A-l)-13"1c  (Id) 56
worin jades 8n' unabhingig ein Segment der Formel la von Anspruch 1 let;
jedes D, A und L unabhingig wle Im Anspruch I deoinlert ;st; c 1-10 est;
und a mal c 1-10 ist; 52 
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. wobel La ausgewihit wird aus -BRB'- und -BR-; und worln S', B, R und S'
wVs in Anspruch I definlert sind. 1 1. Mittl nach Anspruch 10, worn a 1
undjedes D Sauerstoff ist- 12. Mittel nach Anspruch 10, worln jades L M1r
-BRB'-, -BR- odor -RB'- setht, Jedes B fMr -C(O)NH'-, worin das
Stickstohfftom an das R gebunden bst, und R unsubatitulertes odor durch
Methyl substitubertes Ph.- 5   nylen 1st. 13. MUMl nach Anspruch 10, worin
jades RI und R2 Methylt; h 4,i4 und v von etwa i5 bli etwa 50 lot:. 14.
Mitel nach Anspruwh 10, worin (x + y + z) mal q etwa 25 bls etwa 75 betigt.
15. Mittel nach Anspruch 10, worin a) jedes b, d-und f 1 lst und R'-R20
alls Wasserstoff sind odor 10      b) jades b, d und f 0 let, jades R3, R4,
R.RI10, R-4R16 und RW Wasserstoff !st und jedes R7, R13 und Rig Methyl. 18
Mltl nach Anspruch 15, worin (x + y t z) mal q etwa 25 bis etwa l betgt.r.
17. Mittel nsch Anspruch 10, worin c 1 Ist. 18. Mittel nach Anspruch 10,
worin 15   a list; jedes D Sauerstoff lit. Jades L fMr -BRB'-, -BR-
oder-RB'- steht; jedes B und B' fur-C(O)NH-, wobol das Stfckstoffatom an R
gebunden ist; jades R unsubstitulertes odor durch Methyl substitulertbs
Phenylen lot; 20  jades RI und R2 Methyl ist; h und i jeweils 4 sind; v
etwa 15 bis etwa 50 beftrilgt; (x + y + z) mal q etwa 25 bls etwa 75
betr1gt; und a) jedes b, d und f I und RLR2O alle Wasserstoffslnd, oder 26
b) jedes ib, d und f Null ist und R3, R4, R&-R10, R14-R18 und R20
Wasserstoff lot und jades R7, R13 und R19 Methyl ist; und c 1 ist. 19.
Mittel nach Anspruch 18, worin jedes W sine Bindung ist und jedes L mr-BR-
oder -RB'- steht. 20. Benotzbares, flexibles, sauerstoffdurchlissiges
ophthalmisches Mlttel nach Anspruch 14, wobel des Monomer a) die Fornel 30
l{ tDDA-1-) e-S" tcLO      (I)                                         -
' hat, worin e Null oder 1 ist; ss  jades D, A, L, SI und c unabhingig wle
im Anspruch 10 doefiniert bst; L' Wasserstoff, P'-R-, P'-Bl- P'ARW- odor
P'-BRB'- lot; und Ln Wasserstoff let oder -P' oder, Irn Falle daS e01bt,
auch -S-BR-P' oder-D-S'-BR'-P und worin P' Wasserstoff, Arino, Hydroxy,
NCO, NCS, Vinyl oder eine Efnheit Ist, die sine vernetzbare Gruppe enthilt,
die vemeizt warden kann, wenn mit sinem gesigneten. Vernefzungsmittel
coreagiert oder mit wirickamer Strahlung bestrahit wVrd. 40      21. Mittel
nach Anspruch 20, worin a I und jedes D Sauerstoff ist.
:: 22. Mittel nach Anspruch 20, worln jades L fir -RB'-, -BR- odor -RB'-
steht, jades B fMr -C(O)NH-, 



worin das Sticketoffatom an R gebunden Ist, und R unsubstitulertes oder
durch Methyl substitulertes Phenylen : st.: 23. Mittel nach Anspruch 20,
worn jades RI und R Methyl, h 4,14 und v von stwa 15 bls etwa  50 st. 45
24. Mittel nach Anspruch 20, worin (x + y + z) mal q etwa 25 bis etwa 75
betrgt.; 26. Mittel nach Anspruch 20, worin a) Jades b, d und f 1 1st und
R3R120 alle.Wasserstotf sind, oder b) jades b, d und f Null ist, jedcs R3,
.R4, R'-R10, R14-RI8 und FP Wasserstoff und jades R7, R13 und R19 Methyl
let 2B. Miftel nach Anspruch 25, worh (x + y + z) mal q ehwa 25 bis etwo 75
betrigt.: 27. MUte! nach Anspruch 20, worin c 1 1et. s0      28. MtO nach
Anspruch 20, worin L' fMr P'-1RB'- staht. 29. Mittel nach Anspruch 20,
worin Jades P' 56z e~z~OiCN2 a 0Qz c~z o8-jf \-   oder
H2CH?--       C* -0-clihtfiz-01 C,   f0C'
*: 53                              :'.                '    EP O 330 617
B1Si!1!1l1111 lis ll1 !st' 30. Mittel nach Anspruch 20, worin a 1 ist;
5edes D Sauerstoff ist; 5   jedes L fXr -BRB'-, -BR- oder -RB'- steht;
jedes B und B' ffr -C(O)NH- steht, wobel das Stickstoffatom an R gebunden
ist; jpdes R unsubstituiertes oder durch Methyl substituliertes Phenylen
lst; jedes R1 und R2 Methyl lst; h und I jeweils 4 sind; 10  v von etwa 15
bis etwa 50 betrIgt; (x + y + z) mal q etwa 25 bis etwa 75 betragt; und a)
jedes b, d und f I und, RtR20 alle Wasserstoff sind; oder
: b) jedes b, d und f Null ist; jedes R3, R4, R3 R1O, R14-1Rs und R"0
Wasserstoff let und jedes R7, R's und Rt9 Methyl lst; L fir P'-BRB' odor PI
steht; und P' 15 -OCHzCHz-J  "CHN. -CH2H2-0i O
-OCH.CH2-OLNM I  4r-CH-CH2,   I  ff-CH-CH2.~~~~~~~~~~~~, K~) 20 oder
-CHCH2... I  *-CHUCH2, 25   ist. 31. Mittel nach Anspruch 30, worin jades W
sine Bindung, jedes L gleich -BR- odor-RB'- und L und LI' jades -CH=CH2
sind. 32. Mittse nach Anspruch 1, das ehie Kontaklllnse 1st 30      33.
Mittel nach Anspruch 1, worin jedes A die Fonmel 4CHz CHzO3&-CHN
HO+-CH2CH2O)- +- f3Q       CH    H-Oz2-CNz-CH2O) *-CHaNo*4. oder 85 



hat, worin jedes x, y, z und q groBer als 0 ist. 34A Mittel nach Anspruch
33, worin q 1 ist. 35. Mittel nach Anspruch 33, worin x und z innerhalb
Irgendelnes A gleich sind. 40      36. Mittel nach Anspruch 33, worln jedes
x und jedes z den gleichen Wert hat. 37. Verfahren zur Herstellung sines
optisch idaren benetzbaren, flexiblen, sauerstoffdurchiiasigen Poly- mere
sue a) elnem vernetsbaren Monomer mit elnem Segment S" der Forme; 45
-(11-S'-l-D-A-L)8  (Ia)                                         j j. worn
jede der Varlabien Wie Tm Anspruch I definbert let; und
b)einerausreichenden Mengeeineshydrophilen modffeierenden Monomers,
umdemPolymereinenWas- so      sergehalt im wMdrgen gequollenen Zustand von
wenigstens 10% zu vedeihen, wobel dieses hydrophle modzfieisrende
Monomeraue den Verbindungen derFormsin (A), (B), und (C), wie Im Anopmuch 1
dellniert ; ausgewihit wird; und das Polymer einen anwachsenden
Kontakwlnkel von weniger ale 80 hat und tin Dk (x 10-1s mm -* ml 021cm2 . S
mmHg) von wenigstens etva 7, durch Umestzung der offordedlohen Zwi-
schenprodukte auf an sich bekanntb Art. 55      38. Verahren nach Anspruch
37 zur Herstellung sines benetzbaren, fleablen, sauertof'durchlflsgen
Polymers, worfi das vemefzbare Monomer a) Segments der Formel lb. 64    -
(D  -L-Sl ) C fib);.,:. oder der Formel IC          -(S")c-DS'-La
(Ic) oder der Formel Id          *(D-A-L).(S")C     (Id) hat, worn jades sI
unabhlngig elne Segment der Formel la von Anspruch I let; jades D, A und L
unabhlngig wie Im Anspruch I definiert lot; 0 1-101st; 1o   a mal G 1-10
bt; La ausgewihit wird aus -BR1'- und -BR-; und worin S', S, R und B' wie
im Anspruch I definiert sind. 39. Verfahren nach Anspruch 38 zur
Hersteliung eines benelzbarten, flexiblen, sauerstoffdurchlasaigen
Polymers, worin das Monomer a) dle Formel 18                      L'-4
(D'A4We-S3  4L' ( I) hat, worin e 0 oder I ist; Jledes D, A, L S" und c
unabhfingig wil Im Anspruch 10 defniert lst; 20   L' Wasserstoff, P'-R-,
PI-BR, P'-RB'- oder P-'BRB'- ist; und LI Wasserstoff oder PI Ist, odor, im
Fall da a 0. bst, such -D-S'BR-P' und worin P' Wasserstoffi Amino, Hydroxy,
NCO, NCS, Vinyl oder elne Elnheit ist, die eine vemetzbare Gruppe enthaIt,
die vemetztwerden kann, wenn sio mit ehnem geeigneten Vemetzungsmittel
coreaglert oder mit wirksamer Strahlung bestrahit wird. 40. Mittel nach
Anspruch 1, worin das hydrophile modfzierende Monomerausgewihit wird sue
der Grup-.. 2o  per der Formel (R24-div)jiy  (C). 41. Verfahren nach
Anspruch 37, worin dieses hydrophile moodifizierende Monomer mum der Gruppe
der, 30   Formel
i           . . (R2-div),Hy  (C) 



ausgewlihit wird. 3a      42. Verfahren nach Anspruch 41, worin R24 sine
ethylenisch ungesAttlgto Gruppe Ist. 43. Verfahren nach Anspruch 42, worin
R4 Vinyl, i-Methyvinryl, 2-M etlvn, oder Allyl Ist; 40
ia)     N2C2-                                          ; X      ; - und das
Ende von div, an das es gebunden est, lt -C(O)R2%, wobei das Carbonyl an
R24 gebunden st, wo R25 Wasseratoffoder Methyl ilt und R20 f1r -0-
oder-NR27- stsht, wobel t ib) H2C=CH- und das Ends von div, an das es
gebunden ist, 45 50 ist, wobel dim Bindung links an R24 gebunden ist, worn
R2 f r-0-, -NR27-, -CO)-, 55                                             0
55    EP 0 330 617 B1                     ii     !lII'    s1111 1 odor
-C(O)O- steht; und
s R29.                                           .! 5
iC)   H    zC=^-                                -     .   ., und das Ende
von div, an des es gebunden ist, -(O)R3?- lst wobel des Carbonyl and R24
gebunden Ist, worln R3D niederes Alkylen oder-{CH2CH(niederes
AIkcyl)-014-lt und R  Wasserstoff, niederes Alkyl odor Cyano. 44. Verfahren
nach Anspruch 41, worin Hy ausgewthlt wird aus 10      ce) Morpholino, das
unsubstitu~lrt lst odor mono- bis hin zu totrasubstltuiert durch nieceres
Alkyl;   ' :: (CH2) cf)                                    rae\ 15
8 worin no 1, 2 odor 3 ist, wovon jedes unsubstituiert ist odor durch
niederes Alkyl substItuiart; 20..i -<  >(CH2)f cg)        8 25 worin nf 2
odor 3 lot, wovon jedes unsubstituiert Ist oder substitulort durch niederes
Alkyl; ch) einer divalenten Gruppe der Fonnel
Irl~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ . 3                    <   D
,   -<_)            ,        x:(-<~~~~~00  dO 80-
/            0%   ,03 15 35 ~            N<      ,     ; oder  <  > oo , 40
worin R31 Wasserstoff odor Carboxy ist; 46    ei)           i   X s j, < f
I ng ck) -N (CzpN_;50 56   



EP 0 330 617 B1                   1 l!1111 1ll1111111 111* :7 1 * C   L   N
S* cl) elnem Polyol, das ausgewahit wird aus Polybinylalkohol-Resten
-O-CHz-(CH)-aCH204 ()xb worin xa 2-10 ist und xb ehe ganze Zahl von 0 bbs
zu inkdusive xa +1 let den cydilschen Saccharld-Anaioga davon, den
DI-Tetra-Sacchariden davon, C(CH20)4H(),,, worin 10      xc 0 be 3 lst und
Polyhydroxy-niederes Aikyten-Glycol-Resemn, worh bbe zu 50% der
Hydroxygruppen Ihre alkohorischen Wasserstoffe fehlen. 45. Verfahren nach
Anspruch 41, worin dtv ausgewahit wid sue -(CHz)2NHCOO(CH2)z-;
-(CH2)200CNH--           -NiCOO(CH2)z-; tH3 -(CHI)zNHCO;       und
-(CH2)zNHCO(CHz)z-2 . 46. Verfahren nach Anspruch 41, worin dieses
hydrophile modiftzierende Monomer ausgewAhlt wird sus ac IzC=
9-._O-CH2CHZNHgOCH2CHz(    T 30~~~~~~~~~~~~~~~~~~~~
ac}H2C-9!LLCH2CH20984H-*O"   'k-IF1902cl zX i                  ;.     .. 35
acc) 12C=    0CHZCHzNN   R32 40
'' worin R3 fOr 4S
**tOCH2(&N)ycCN2OI-(n)yb. seht, worin yc 1eist und yb O bis (yc + 1) ist
und ya I bis zu (ye + 2 - yb) ist, 50
2HzCwl-aO-CH2CH2zNN-]. -R'33 worin R  fOr C(CH20)4(H)szd steht und yd
gyhlch 1-4 lt; ace) Polyvinylaikohol wo wenigstens I und bis zu Inkiuslve
50% deralkoholischen Wasserstoffe abwesend ss   sind; und 57    I IImIII
11I 11111 III 111111 EP O 330 617 B1                          C  L
, S H2  =&-V-O--CH2CHzNH9OCH2CHlg,;;. _ * 5      47. Verfahren nach
Anspruch 48, worin dieses hydrophle modifzlerende Monomer aus den genannten
' Gruppen sca), acb)' und act) ausgewihit wird. 48. Verwendung eines
Polymers nach Anspruch 37 odor 39 zur Herstellung elnes ophthalmischen
Mittels. 10  Revendications Revendications pour les Etate Contractants AT,
BE, CH, DE, FR, GB, GR, IT, U, LU, NL, SE 1. DOspositif ophtalmique
perm6able a l'oxygbne, flexible, mouillable, optiquement clair, fabriqu6 a
partr. 15  d'un poiymbre
. ' a) un monomere reticulable ayant un segment S" de formule Is 



20
. ..... ..... . ob a vaut de I a 10; chaque D represente Ind6pendamment un
oxygene ou -N(R21)-; chaque W repr6sente une liaison, un oxygine ou
-N(R21)-; cheque L represente Ind6pendmrnment-BRB', -BR-, -RB'- ou -R-; 25
chaque S represente Independamrnment un segment de formule 11, -~~~
.      -n  -  :,.: : 30               ~~~-tCHI2,h to)7 i-tCH2)X--(I. . . A
,,,_ chaque A represente Ind6pendamment un segment de formule 1II 35
40~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 4 [ L
r R6 R           L                    Y11iq. 2 45  roxygane terminal dans
chaque unite de formule III 6tant remplagable par-N(RW)-; obi chaque b, d
at f vaut Tnd6pendamment 0-4; q est un nombre allant de I & 1000; chaque x,
y et zvaut 7nd6pendamment 0 a 200, & condition qu'au moins un des symboles
x, y et z vale au moins 1; de manrlre quo (x + y + z) multiplie par q
vaille de 4 a 1000 ; chaque h et est un nombre entier allant de 1 A 6, v
est un nombre entler allant de 2 a 300; 50     RI et R2 reprdsentent
ind6pendamment un alboyle ayant Iusqu'A 18 atomes de carbone, ou un aryle
ayant jusqu'a 12 atomes de carbon.; chacun des mdicaeux Rs, R4, RT-R10,
Rs-R11 et R2 ost ind6pendanmnent cholsi dans le groups constitu6 : par
hydrogbne. halogbne un radical allphatique, aromatique ou h6tkrocycflque
choisi parmi: alcoyle an C4.1- non-substftu6; alcoyle en C -16 substitu6 ;
alcknyle en CZ 16 non substltu6 ; et alcenyle en C2 1. substtu6 ot ; so
les substituants alcoyle et alc6nyle sont choasis Ind6pendamment parmi un
alcoxy on Cq.r1oarbonyle, alo6ny- loxy on C,...Ircarbonyle, fluoro, aryle
ayantjusqu'& 10 etomes de carbono, alcoxy en Cs-,& de pr6ffronce en COj,
alcanoyloxy on C.-1., eryloxy ayant jusqu'& 10 atomos de carbone,
alo6noyloxy en C.., aroyle ayant jusqu'& 10 atomes de carbons, aroyloxy
ayantjusqufA 11 atomes de carbons, cyloaicoyle en C30g. cycloalcow 88    EP
0330617 SI                          c   L  M   S  * en CG4, cycloalcoyle en
C&-carbonyloxy, cycloalcoxy en C3-carbonyls, oxacycoalcoyle ayantjusquW
7Tato- mes de carbons, oxacyoloalooxy ayantjusqu'b 7 atomes de carbons,
oxacycloalooxy fusqu'` 7 atomos de car-  .. bonep-carbonylo,
oxacycloalcoyle (usqu'A 7 utomes de carbone)-oarbonyloxy et aryl (usqu'a 10
atornes deo, carbone)oxy-carbonyle, chacun doedits substituants alcoyle et
aloftln Etant a son tour 6ventuellemont subs-' s   titul par un alcoyle en
C14, un fluoro ou un alcoxy en C" A condition que ledit alcoxy mentlonne en
dernier ne soit pas Iie aun atoms de carbone d6j Ill parune liason shmpis
&un autre atome d'oxyglns; R3 b RF-,   i R13-4, R1i et R20 tant en outre
Independamment choloss parmd arylo ayant jusqu'A 10 atomes de carbons,
cycloalcoyle en C", et oxacycloalcoyle ayantjusqu'a 7 atomes de carbons,
dont chacun pout itre non subs- 1tue ou encore substitud par un substituant
chcls dans Is groupe des subsfftuants pour edit Rs alcoyle expoa: 10
ci-dessus; R6, Rs, R11, R12, R17 et Rig sont choiula dana le mrme groups
que celul presenth cl-dessus pour R3; et Rs. R, R11, R12, R17etR18sonten
outre independammentchobbie parmialcoxyon C_1.r-carbonyle, alc6noyloxy en
Ca-9., alofnyloxy Sn C2z.-carbonyle, et alcanoyloxy en C. .e et chacun
d'enlre eux pout Otr en oute subs- tltue par un fluoro, un aryle allant
jusqu'A 10 atomes de carbons, un alcoXy on C,_1- et R6, RI, R11, R12. R17
ot 



t6   Rig sont oncore on outre Independamment cholais parmi aryloxy
allantJquA 10 atomes de carbone, cycloal- coxy allant jusqu'& 8 atomes de
carbons, cydloalcoyle (silent jusqu'a 8 atomnes de oarbono)-carbonyloxy,
cycloalcooxy (allantjusqu'a 8 atomes de carbone)-carbonyle, aroyloxy
allantjuaau'a 11 atomes do carbons, oxa- cycloalcoxy allantjusqu%& 7 atomes
de carbons, oxacydloalclnyloxy allantjusqu'A 7 atomes de carbon., oxa-
cycloalooxy (allant jusqu'a 7 atomes de carbone)-carbonyle, oxycycioalcoyle
(allant jusqu'a 7 atornes do 20  carbone)carbonyloxy, et aryloxy
(allantjusqu'% 10 atomes de carbone)-carbonyle, dont chacun pout ktrm on
outre substitu6 par un fluoro, alcoyle en C,-6 ou alcoxy en Cl4, A
condition quo tout substituant ayant un atome d'oxygene comme liaison au
reste de la molecule ne peut pas etre un substituantsur ie memo atoms de
carbone qui est 1l6 par une liaison simple aIun autre atoms d'oxygene; on
outre, deux groupes adjacents, cholsis parmi Rs a R20 ensemble avec Jos
atomes auxquels Ris sont attaches, peuvont former un noyau cycloalcoyle,
xacy , z   cloalcoyle, ou blcycioalcoyle a 6   8 chathons i st chaque
Rz1est indlpendamment cholsi parmi hydrogbne, alcoyle en 0:- et phenyle
ciaqus B et B' eat cholsi parmi 30                   _g_,    ;~~~~~~~o_  et
-: Is groups carbonyle 6tant 116 A A. 8' ou D; et chaque R set
ind6pendamment un groups de liaison bivalent Cholii parmi ss      a) un
groups aliphatique bivalent ailantjusqu'& 25 atomes de carbons, qui pout
6tre interromnpu par un oxy, carbonyloxy, amino, aminocarbonyle,
oxycarbonyle, ureido, oxycarbonylamino- ou carbonylamino; b) un groupe
oycloaliphatique bivalent A 5 1 7 chatnons et un groups cycloallphatique A
5 a 7 chatnons aliphatique en C. oo i; c) un groups aryline bfvalent ayant
de 6 a 25 atomes; 40      d) un groups aralcoyle ou alcaryle bivalent ayant
do 7 a 25 atomes de carbons; et e) un alcoyline-aryl-alcoylbne bivalent
ayant de 8 1 30 atomes de carbons, ob les groupes b), d) et ) peu- vent
Otro eventuellement interrompus dans leurs groupes aflphatiques et alcoyles
non-cyliqus. respecti- vement parle mime groups quo dons fse groupes a) et
ob les noyaux aryle dane les groupes c), d) et e) peuvent Otre encore
substitues par un ou plusleurs substituants cholois parml halogbne, alcoyle
en C1-4 45      et perhaloalcoyle en C1-42, et o un groups Interrompant
pr~sent6 dans le groups a) pout btre present entre      .; les parties
cycllques et non cycliques des groupes b), d) et e) ; at . b) de 0 & une
quantitE sufflsante d'un monomere modHiant hydrophile pour conferer audit
polymere une H teneur en eau dons son etat gonrit aqueux d'au molns 10%,
ledit monombre modiflant hydrophile 6tant cholsi parnyd' SO     as) les
polyfthylene glycols de formule R2 1-0(CH2Cl1O)-R22
(A), 655 on ab) les pyrrolidones de fonnule 59    EP 0 30 67R *i
C   L       S* R23-N/   ; ob R22 est un hydrogbne ou un alcoyle en C1_.7, 9
est un nombre entier allant de I A 25, ou ac) un compose de formule
- -       ... 10 



(Ri24dlv).y  (C) ob R23 est une fraction polymrrisable ou riactive choisle
parmi i) lea radicaux 6thyl6niquament ineatur6s, iit aes anhydrides, iii)
lee amines, Iv) les acides, v) les esters, v) [es amides, vil) lee fters,
vii) lee halog~nures i5  d'acides, R24 est choisi parrni lea sgnhfitations
donnees pour RF3 et Ix) los groupes epoxy, x) lee isocyanates et
Isothlocyanates et ) hydroxy ; div est cholsi pann! be) un groups
aliphaffque bivalent ayantjusqu'A 25 atomes de carbons, de prfferenoe
aicoyle, alc6nyle, ou alcynyle, qui pout 6galoment atre interrompu, ou
tbrmine wu Intorrompu et tenmin6 par un oxy, carbonyloxy, 2o  amino,
aminocarbonyle, oxycarbonyle, urildo, oxycarbonylamrno, ou carbonylamino;
bb) un groupe cydoaliphatique A 5A 7 chatnons bivaientet un groupe
cycloaliphatique-Wisphatique en C   . A 5 a 7 chatnons qut peut egalement
Atre interrompu, termine, ou tnterrompu et tormin4 comme dans to groupe be)
ci-dessus, sauf que lesdites Interruptions ne peuvent so produire dane
leoditee parties cycloallphalques; bo) un groups aryline bivalent ayant de
6 a 25 atomes de carbone, qul est non substitue ou substitue par 2s au
moims un substituant choist parmi halogene, alcoyle en C1.4 et
perhaloalcoyle en C1.12;; bd) un aralcoyle ou alkaryle ou
alcoyltn-aryl-alcoylbne bivalent ayant de 7 A 25 atomes de carbone, qui est
ndn Tnterrompu ou interrompu par la parte alcoyle, ou interrompu dans la
parte. alcoyie, ou termini, ou Interrompu dans la partie alcoyle et termin6
avec un groups interrupteurou terminant tei que mentionn6 on be) ol-dessus,
et ohacun desdits groupes aralooyle et alkaryle non Interrompus,
Interrompus et termninas est on 3o  outre non substttue ou substitu6 par un
substituant choisi parmi halogbne, alcoyle on C14 ot perhaloalcoyloen be)
35                            a  b               a  b OH-1-(CHz+0H-M- (Ctl
;                          (D):. Ob na est un nombre entler valant de 8 a
100; et 40      bea) Rs est un hydrogens, Rb eat un methyle, et nb vaut
zero; ou bob) Ra eat un m6thyle, Rb est un hydrogrne et nb vaut zro; ou
beo) RI et Rb repr~sentent un hydrogbne, et nb vaut 1; nz est un nombre
entiervalant de I jusqu'A la valence de Hy et o0 nz oet Inferieur A la
valence de Hy, leas valences restantes de Hy 6tant prises par des
hydmpgines; 45     et Hy esat un group. hydrophile choisi paermi ca)
morpholino ; .des radicaux amide cycliques A 6 a 7 chathons; des
radloauxNN-diamide cycliques satut rns et non satures A 5 A 8 chatnons; des
groupes de formule -N0    n ) cxt          (E)          u      H     -
)             (E); .-.(CHZ)d(Ci   -*. eyantde 6 a 7 chatnons ot nc et nd
sont cholsis parmi 0-2 ; et lea amines cycliques de 5 A 6 chalhons; chacun.
etant non substff ou subsftte par un hydroxy-alcoyle on Cl-fi, carboxy Ou
alooyle Inffrleur; 60    EP 0 330 617 81                        c   L
S cb) titrahydrofurruryle; cc) des radicaux mono-, di-, et polysaccharide,
qu'lls soient A chains droite ou cydiques, leurs radicaux alcool sucre
correspondants, lea radicaux penta6rythritol, et les radicaux alcool
polyvinylique; cd les radicaux polyhydroxy-alcoyle en Cz.7 ledit dispoatif
ayant un angle de contact algO hnferieur A 60e; 5   et ayant un Dk (x 10-10
mm * ml O2Icrn2- seC * mnHg) d'au molns environ 7. 



2. Dibposwfde la revendication 1, ob a vaut  et chaque D eat un oxygene. 3.
Disposiftf de la revendlication 1, ob chaque L reprbsentb -BRB -, -BR-, ou
-RB', cheque B repr~sente -CO)NH- o ratome d'azot est 116 a R et R esat un
ph6nylbne non substitue ou subsfltu6 par un mnhyle. 4. Dspositifde la
revendlcahon 1 0o chaque R1 et R2 estun m6thyle, h vaut4; i vaut4; etvvaut
d nvklon- 10  15AenvironO.
I; 6. Dispostfff de la revendloaton 1 ob (x + y + z) mu ltipI6 par q vaut
d'environ 25 A environ 75.. 6. Dispositffde la revendication I ob0 a)
chaque b, d et fvaut 1 et RS-R20 repr6sentbnt tous des hydrogbneo, ou b)
chaque b, d, etf vaut 0 ; cheque R3, R4, RG-RI', RURAS, et R20 st un
hydrogene, at cheque R7, RiS St 15     R9 sat un m6thyle.; 7. Dispositif de
la revendlcatfon 8, o (x + y + z) multIpII6 par q vaut d'environ 25 a
environ 75. ;; 8. Disposltif de la revendication 1 ob a vaut 1; chaque D
eat un oxygene; chaque L represente -BRB'-, -BR- ou -RB'-; 20  chaque B et
B' repr6sentent -C(O)NH- avec l'atome d'azote 16 Al R; chaque R sat un
phenylene non substitu6 ou substitu6 par un methyle; chaque R1 et R2
reprgsente un methyle; h et i valent chacun 4; v vaut d'environ 15 A
environ 50; 25  (x +y4 z) mulfipli6 par q vaut environ 25 A environ 75; et
a) chaque b, d, etof vaut I et R&R0 sont tous des hydrogbnes; ou b) chaque
b. d et f vaut 0 ; chaque R13 R4, RAR110, R14-R1O et R2 sat un hydrogbne st
chaque R7, R3 .et RIO eat un methyle. 9. Dispositif de la revendication 8,
oO chaque W eat une liaison et chaque L reprfsente -BR- ou -R. - 30
10. Dispositif ophtelmique perm6able, a l'oxigne, flexible, moulhlable, de
la revendlcation 1, compronant un monombre reticulable ayant lea segments
de formule lb, - t D-A-L- S" ) -             (Ib) ou de lbrmule .c, -CS")
_DS-_La.               (Ic):..:: 40 ou de formule Id
-(D-A-I.)-(S'')c-(Id)::.- 45f oO chaque S esat independamment un segment de
formuls ia de la revendicatlon 1; chaque D, A et L est Ind.- pendamment tel
quo defini dans la revendicatlon 1; I. c vaut 1-1; et multipUl parc vaut
1-10: 5o  La ebant choisi patmi -BrB'- et-BR-; et ob 8', B, Ret B' sont
tela que dennis dens la revendication 1. 11. Dispositif de la revendicatlon
10, ob a vaut I et chaque D esat un oxyghne. 12. Dispositif de la
revendlicatfon 10, o chaque L repr~sente -BRB'-, -BR- ou -RB'-, chaque B
repri- sente-C(O)NH-oO l'atome d'azoteostll6a R, etR estun phenylene
nonubsbftu6ou subattu6 parun mthoye. 13. Dispositif de la revendlication 10
oO cheque R1 etohaque R2 east un m6thyle; h vauta4; 65      i vaut 4 ; etv
vaut denv1ron 15  o environ 50. 14. Dispositif de la revendlkation 10, ob
(x + y + z) multfplie par q vaut d'environ 25 A environ 75. 15. Diaposif de
la revendication 10. o 



a) chaque b, d et f vaut 1 et RPRA  sont tous des hydrogbne et au 61    EP
0 330 617B1 S                           L b) chaque b, d at f vaut 0.
chaque R3, R4, RILR10, R1R116, at FM est un hydrogbne, et chaque R7, Rs et
...; R'9 est un methylo. 18. Dispositif de la revendication 15, ob (x + y +
z) multiplie par q vaut d'environ 25 A environ 76. 17. Disposfiff de Ia
revendicaton 10 ofe c vaut 1. 5      18. Dispositifde la revendication 10
o. a vaut I; chaque D eat un oxygene; chaque L reprisente -BRB-, -BR-, ou
RB'-; chaque B et B repr~sente -C(O)NH- avec l'atome d'azote 1i A R; 10
chaque R est un ph6nylene non substitu6 Cu substitu6 par un m~thyle; chaque
R1 et R2 eat un methyle; h et i valent chacun 4;
; v vaut d'environ 15 a environ 50; (x + y + z) multlpli6 par q vaut
d'environ 25 a environ 75; t 15  a) chaque b, d, et f vaut I et R3-R2O sont
tous des hydrogbnes; ou b) chaque b, d et f vaut 0; chaque R3, R4, R-RAI,
R14-R  et R2 east un hydrogbne; et chaque R7, RK' at R1iC est un methyle;
et c vaut 1.
.  ,: 19. Dispositif dela revendication 18, of chaque W est une liaison
etchaque L reprsente -BR-ou -RB'-.- 20      20. Disposkif ophtalmique
perm6able A l'oxygbne, flexible, mouillable, de la revendication 14, le
monomire. . itant de formule a) 25 L '-f.-D-A-L) e-S"-'L"
. I  . e    = ob e vaut o ou ; 9o  chaque D, A, L, S" et c est
independamment tel qua defini dans la revendication 10-; L' eat un
hydrogene, P'-R-, P'-BR-, PI-RB'-, ou P'-BRB'-; et L" est un hydrogene Cu
-PI, ou, dana le caspo: evautO, galement-D-S'-Br-P (ou-D-S-BRB'-P' etoO
P'estunhydrogbne, amino, hydroxy, NCO, NCS,vinylo ou une fraction contenant
un groupe reticulable qui peut Ote r6ticulA lorsqu'on ie faet coagiravc un
agent rt- culant approprie ou lorsqu'on Flirradis par un rayonnement
actinique.                    - 3s      21. Dispositif de la revendicaffon
20, oO a vaut I et cheque D esat un oxygene. 22. Dispositif de la
revendkcation 20, ou cheque L reprisente (-BRtB'-, -BR- u -RB'-, chaque B
repr6-'j: sente -C(O)NH- ob l'atomo d'azote est li6 a R. et R estun
phinylbne non substitu6ou subsitu6 parun m6thyle. 23. Dispositif de le
revendication 20, ob chaque RI et R2 estun methyle, h vaut4 ; i vaut4 ;
etvvautd'envl- ron 15 A environ 60. 40      24. Dispositif de la
revendlcaffon 20 o (x + y + z) multip1iA par q eat d'environ 25 A environ
76. 26. Dispositif de la revendication 20, ob a) cheque b, d, etf vaut I et
R3-R2O sont tous des hydrogbnes ou b) chaque b, d etf vaut 0, chaque R3,
R4, Rs-RIO, R14-R1 et R20 sont des hydrogbnes, at chaque R7, R'3 et R's 



sont un mrthyle. 28. Dispositif de la revondication 25 ob (x + y + z)
multiplil par q donne environ 25 A envron 75. 45      27. Dispositif de ia
revendication 20, od c vaut 1.                               . 28.
Dlspositif de la revendicatfon 20, ot L' estun P'-BRB'-. 29. Dlsposiff de
Ia revendication 20, od chaque PI represente 60
J 62    EP 0 330 617 D1                    1111111 11ll3! 11111 1111 1
-0CH2CHZ-Ol=CHZ, -OCHZCH2OL' I~   4CH6=CH2, Ou 011 60
-0d112cH2-OeNH-l       :C l=CHH. 30. Dispoeltif de la revendloation 20 oO 5
a evaut ; chaque D set un oxygsne; chaque L repr6sente -BRB'-, -BR- ou
-RBW-; chaque B et B repr6sentent -C(O)NH- svec I'atome d'azote lie a R;
chaque R eat un ph6nylene non substltu6 ou substltu6 par un m6thyle; 20
chaque RI et R est un m6thyle; h et I valent chacun 4; v vaut d'environ 15
A environ 50; (x + y + z) multipi6 par q vaut d'envron 25 d enrviron 75; et
a) chaque b, d atf vaut 0 ; et chaque R3-R20 sont tous des hydrogines; ou
25  b) chaque b, d et fvaut 0; chaque R3. R4, RF-R10, R14-R ot R20 seet un
hydrogne; et chaque R7,  s et RI9 est un methyle; L' represente P'-BRB' ou
PI; et P' repr6sente 80 p.~~~~~~~~~~~~~$ --cHCfizCi -=CH2, -OCHaCHz0CTf2
-OCHzCN2x'.N I H-CH2, 35 ' . :.' ., *~~~~~~~~~~~                   i- CH=CH
I *    -CHCH 2@H- 85 -. ~   ~     O 'I ..-CH=CHi2,      Ci'"'- 40 31.
Dispositif de la revendbcation 30 ob chaque W repr6sente une liaison,
chaque L represente -BR- ou -RB'-, et L, et LW repr6sentent chacun -CH--0H2
32. Dispositlf de la revendication 1, qui eat une lentile de contact. 5
33. Dispositif de la revendication 1, oO chaque A est de formula
i-CHZCH20*xtb. CO  --H2CH23z  3q ) 



*       H z                                             .   ., & Z .. 60
4cH2   H C   ) CP.2-CH70Xy ' ,CHi- CH10z x            y           z   q Ofi
chacun des symboles x, y, z et q est superieur a 0. s6      34. Dispositif
de la revendicatfon 33 ott q vaut 1. 35. Dispositlff do la revendlicaton
33, oO x et z dans un A queloonque sont Identiques. 36. Dlspositif de ia
revendication 33, oO chaque x et chaque z a la meme valeur. 37. Prood6 de
pr6paration d'un polymbre perm6able A l'oxygerne, Iftexible, mouiliable,
oaiquement dair 63~~~~~~~~~~:'I'    EPr 0 330 w17 8 51
C           S   LMa de a) un monomere reticulable ayant un segment 8" de
fornule a                                -                  t: ob chacune
des variables est tells qua d6finie dans la revendication 1, et b) une
quantit6 suftisante d'un monombre modiFiant hydrophile pour conferer audit
polymrre une teneur en eau b son 6tat gonfle aqueux d'au mains 1 0%, ledit
monomere modifilant hydrophile 6tant choist parmit...i. . 10     les
compos6s de formule (A), (B) et -C) comme d~finis dans la revendication 1;
et ledit polymbre ayant un angle de contact algG inferieura 600; et ayant
un Dk (x 10 -10 mm ml mi 1cm2 . sea . mrmHg) dcau maolrns environ 7, par
r6action des intermrdiaires requis de fagon connue. 38. ProcodW de la
revendication 37, de preparation dun polymers permrable a l'oxygne.,
flexible, moul- lable, ob Is monombre r6teculable a) a des segments de
formule lb 16 -(D-A-L-S")-                  (Ib) Ou de formule Ic 20
.  ..... -( 5" ) -D-S '-La              ( Ic)                             .
2s  ou de formule Id -( D-A-Q)- (S'')               t so  ob SO est
independamment un segment de fornule la de la revendlcatfon 1;  - chaque D,
A et L eat independamment tel que d6fini dans la revendlcation 1; I
cvauti-10; et a multiptie par c vaut 1-10; La 6tant cholbi panil -BRB'-
et-BR-; et ob SI, B. R et B' sont tels que d6finIs dans la revendication 1.
36      39. Proced& de la revendtcatton 38, de prdparation d'un polyrnbre
perm6able A l'oxgne, flexible, moult- lable, ob le monombre a) eat de
formule <,                   ~~~~~L' 1( D-A-L )  -S"--]L"(I)''
e~~~~~~~~~~~~~~~~~~~~~~~~~               , o0 evaut0ou 1; chaque D, A, L,
S, et c est Indbpendamrnent tel que definI dans Ia revendication 10; L' est
un hydrogbne, P'-R-, PI-BR-, P-WRB'-, ou P'-BRB'-; et LI eat un hydrogbne
ou -P', ou dans Is CBS ob 46  o vaut 0, 6galement -D-S'-BR-P ou
-D-S'-BRB'-P' et ob PI eat un hydrogane, amino, hydroxy, NOO, NCS,  ..
vinyls ou une fraction contenant un group. r6ticulable qui pout Gtre
r6ecul6 lorsqu'on a falt cor6agir avec un 



agent riticulant appropri6 ou lorsqu'on lirradie par un rayonnement
aclinique. 40. DispositiF de la revendicatfon 1, o4 ledit monombre
modiflant hydrophile est cholsi dans le group. de folrmule (R24-div).Hy
(C). 41. Proced6 de la revendicatlon 37 oti ledit monombre modiflant
hydrophile est choisi dans lo group. de fbrmule (RM2div).Hy  (C). 42.
Procfd6 de la revendication 41 ob R24 eat un groups rthyliniquement
InsatUr:. 64    EP 0 330 617 B1                                M   S  * 1
: 43. Procede de la revendication 42 ob R24 est un vinyle, 1-mithylvinyle;
2-mdthylvinyle, ou allyle; - 5ia) strexbtrm  dedivilaquelle i oatli6
repr6sente -C(O)R2S, lecarbonyle6tantlidA R24, ob R25eatun hydrogbne ou un
m6thyle et RW repr6sente -0-, ou -NR2?- R7 6tant un hydrogbne ou un alcoyle
Inf6dreur; ib) H2C=CH- et I'extrfmit6 de div a; laquelle il est 116 set 10
!   t*2 I la liaison A gauche 6tant 1169 a R24, ob R28 reprasents -0-, N
-C(O)-, ou -C(0)0-; et ic) et 1'exbrnlft de div a laquelle il sat 116
represente -C(O)R3Q-, le carbonyle etant 116 A R24 ob R30 est un alcoyline
inffrieur ou -[CH2CH(alcoyie inftrleur)-O]}14- et R29 eat un hydrogbne,
alcoylo infirleur ou cyano. :: J>            44. Polymere de la
revendication 41 oft Hy est cholsi parmi 20      ce) un morphoilno qui eat
non subsfftu6 ou mono- d tdtra-sunstflt6 par un alcoyle inf6rieur, de
preference m6thyle ou ethyle; 'i cf )         g: (CH2) '
.ine\ ob no vaut 1, 2 ou 3, de pr6f6rence 1, chacun 6tant non subafttu6 ou
substibu6, de prfrence mono- ou disubs- so  litue par un alcoyle infrleur,
de pr~f6rence m6te ou 6thyle; -              NS~~~~feCH2)n... . K->
oft nfvaut2 ou 3, de prirenoe 2, chacun 6tant non substitu6 ou substitue
par un alcoyle Inferleur, de prfrence m6thyle ou 6thyle; 40     ch) un
groupe blvalent de fomule 9            O\~~~~~~/R3 I. K)v-    ,   3>
-3' --al 04* 1<0\                                     0 ob Rs' eat un
hydrobne ou un carboxy; 65    liliill'iS~vlE11~ Ha'' '"*' 



EP 0 330 617 B1 ci) cj) 10 15  cci ng vaut I ou 2, chacuh ftant non
substltu6 ou subsftlt  par un alcoyle inffirleur, de pr~frenco un  tyl ou
un 6thylo; 20 25 ol) un polyol choisi panmi les radicaux alcool
polyvinylique, 30                              j ~0CH2-(91i)j-C~2O-+ (Ii xb
ou ~ ~ ~ ~ ~ ~ ~~~x 35  xa vaut 2-1O0 et xb est un nombre antler allant de
z6ro A xa +1 compris, see analogues saooharlde cycl- ques, ses
di-titrasmaccharides, C(CH20)4(H), ofi xo vaut 0-3, et lea radicaux
polyhydroxy-alcoylune hlt~isour glycol oti jusqeur 50% des groupes hydroxy
sont dipourvus de leurs hydrogenes alcooleques. 45. Polyminre do la
revendicatlon 41, oOz div set choisi parmi 40 (cH!) 2' iCOO(CC.2)2-; 45C
)OOCNH--  I -NHC0O(CH2):- -(CcH)2YN;HCO-; et -(CriZ)2NOCH(CH2){t) 46.
Proclmr de la revendliaton 41 oO ledit monomv re modflent hydrophle set
cholss parni 55 40
,         , W~~~~~~~~6    * C   L   M S EP 0 330 617B1
,,I 8zC=2L   ?_-FC~zCH2%'1HOC42CM2/                                    :;,
5 acb) H2C=10  -                      >NHOCH2C120?    -NHOCH2C*2}<   i 15
t      Cc2 of R32 representb [OCH2(CH)rCH2O] - (H)y, ot yc vaut 1-6 et yb
vaut 0 a (Yc + 1) et ya vaut I  (yo + 2 - 20  yb), (H 2 C=--C-OC! 2 CH 2
XHC- ]d-R3 I 25
r ob Raa repr6sente C(CH2O)4(H)" et yd vaut 14; ace) un alcool
polyvinylique ayant au moins I et Jusqtfk 50% oompris de sea hydrogbnes
alcooliques absents; et 30 so             ~~a cf ) H52 C=c_9_OCHZCH
2NH90CH`z2CH zN 2 cE)/                 ... 



47. Proc6d6 de la revendloation 46, of ledit monomko modiffiant hydrophile
est cholel parmi ledits grou S5 pes ace), acb) et acl). 48. Application
d'un polymbre de la revendicatlon 37 ou 39 a la fabrication d'un dispositiK
ophtalmique. Revondications pour I'Etat Contractant: ES, 40      1.
Disposiff ophtalmique perm6able A l'oxygbne, flexible, mouillable,
optiquement dair, fabriqu6 A par:ir d'un polymbre a) un monomnre
r6ticulable ayant un segment S" de formule la 4 (-' -L-D-A-L) Wfi    t
Ia) of a vautde I A 10; chaque D repr6sente ind6pendamment un oxygbne ou
-N(R21)-; 5o  chaque W repr6sente une liaison, un oxygbne ou -N(R21);t
chaque L reprsente lndependamment-BRB', -BR-, -RB'- ou -R-; chaque S'
represente independamment un segment de formule 11, 55 -(CHORh(  iO)-,
-(CJ2)                         I). 67    EP 0 330 617 SI
|lillmit IllII    I 5lil chaque A represente ind6pendamment un segment de
formule III S  P12 11          1i' 10        LAt t.                    l  A
o A 2 il #       t  kl b  ,,  t2 e     z        .     .   . l'oxygine
terminal dans chaque unite de formule iII etant remplagable par -N(Rz1);
oiob chaque b, d et fvaut ind6pendamment 0-4; q est un nombre allant do 1 a
1000; chaque x, yet z vaut ; iS  Independamment 0 a 200, A condition qu'au
moins un des symboles x, y et z vale au molns 1; de maniere que (x + y + z)
multipli ipar q vaille de 4 a 1000; chaque h et I eat un nombre entler
allant de I A 6, v eat un nombre entler ailant de 2 a 300; R1 et R2
representent ind6pendamment un alcoyle myantjuscu'a 18 atorres de carbono,
ou un syrle ayant Jusqu'a 12 atomes de carbons; 20     chacun des radicaux
R3. R4, RT-RI0, R13SR16 et R20 est ind6pendamment cholsl dans ls group.
consftfue par hydrogene, halogbne un radical allphatique, aromatique ou
hitdrocyclique contonant un radical choisi parmn: alcoyle en C1..4
non-substitue ; alcoyle en CI15 substitui ; alocnyle on C,1* non subsfitu ;
et ecinyyle en CZ16 substitue; oO les substituants alcoyle et alocnyle sont
choisis ind6pendamment parmi un alooxy en C1-16' -carbonyle, alcinyloxy en
CG re-carbonyle, fluoro, aryle ayantjusqu'A 1 0 atomes de carbons, alcoxy
en 2s C..16, de prif6rence on C:..8, alcanoyloxy on Cm-Is, aryloxy ayant
jusqu'A 10 atomes de carbons, aicinoyloxy en C"., aroyle ayantjusqu'3 10
atomes de carbone, aroyloxy ayantjusqu'b 11 atomes de carbone, cydoalcoyle
en C- cycloalcoxy on C34, cycloalcoyle on C.,carbonyioxy, cycloalcoxy en
Cv.acarbonyle, oxacycloaleoyie ayant jusqu'a 7 atomes de carbons,
oxacydoalcoxy ayant jusqu'A 7 atomes de carbone, oxacycloalcoxy Qusqu'A 7
atomes de carbone)-carbonyle, oxacycloalcoyle Gusqu'A 7 atomes de
carbone)-carbonyloxy et aryl 3o  Qusqu'a 10 atomes de
carbone)oxy-carbonyle, chacun desdits substituants alcoyie stacinyle Stant
a son tour eventuellement substitue par un alcoyle en CjtS un fluoro ou un
alcoxy en C14 a condition quo ledit aloxy mentbonn6 en dernier ne soit pas
11l A un atoms de carbons deJa 11e par une liaison simple A un autre atoms
d'oxyg&ne; R3, R4, R-740, Rl3a1O, R19 et R20 etant en outre independamment
chobsis pami aryle ayantjusqu'A 10 atomrs 



35  de carbons, cycloalcoyle en C3&, et oxacycloalcoyie ayant jusqu'A 7
atomes de carbons, dont .chaoun pout Gtre non substitue ou encore substituS
par un substituant choisi dans le.groupe des substituants pour ledit Rs.
alcoyle exposb cl-dessus; R5, Rs, RI', R12, R17 et Rbs sont choisis dans le
mime group. quo celul prisent6 eT-dessus pour R13; et RW, , RI', RI2, R17
et R's sont en outre independamment cholsis parmi alcoxy en C..-carbonyle,
alosnoyfoxy 40  en C3.1S, alcinyloxy en C2 1rcarbonyle, et alcanoyloxy en
C1-1. et chacun d'entre eux pout itre en outre subs- tituS par un fluoro,
un aryle allantjusqu'i 10 atomes de carbone, un alcoxy en C1.-s et RW, Rs,
RW1. R12, Rt7 at R'8 sont encore en outre Independamment choisis parmi
aryloxy allantjusqu'A 10 atomes de carbone, cycloa- laloo ailant jusqu'& 8
atomes de carbons, cycloalcoyle (allant jusqu'a 8 atornes de
carbones}.arbonyloxy, cydoalcoxy (ailantjusqu'A 8 atomes de
carbone)-carbonyle, aroyloxy alantjusqu'A 11 atomes de carbons, oxa- 45
cycloalcoxy allantjusqu'a 7 atomes de carbone, oxacydoalenyloxyW
silantjusqu'A 7 atomes de carbons, oxa- cycloalooxy (allant jusqu'A 7
atomes de carbone)-carbonyle, oxycydoalcoyle (aiant jusqu'A 7 atomes de
. | carbones)-carbonyloxy, et aryloxy (allantjusqu'A 10 atornes de
carbone)-carbonyle, dont chacun pout Gtre en outre substftue parunfluoro,
alcoyle en C14ou alcoxy on C1.., & condition quo toutsubstituant yant un
atoms d'oxygene comme liaisonau reste de la molecule no peutpas
treunsubstituantsurlemimeatomedecarbone so  qui eat 116 par une liaison
simple A un aute atoms d'oxygene; en outre, deux groupes adjacents, oholois
par R3 A R2", ensemble avec les atomes auxquela is sont attach6s, peuvent
former un noyau cycloalcoyle, oxa- cycloalcoyle, ou bkcycloalcoyle A 5 & 8
chalnons ; et chaque R  east independamment cholel parml hydrogbne, alcoyle
en Cw et ph6nyle chaque B at B' est cholsl parmi 55 et. 68    I ilia 1Jf
11111 E IlHll 11 1111 EP 0 a330 B17 i13 le groups carbonyle 6tant 116  A,
S' ou Di et chaque R oet Ind6pendamment un groups de liaison bivalent,
choist parmil a) un groupe allphatique bivalent allantjusqu'1 25 atwmes de
carbons, qul pout etre intbrrompu par un oxy,' carbonyloxy, amino,
aminocarbonyle, oxycarbonyle, urnido, oxycarbonylamlno- ou carbonyitamino,;
...... 5      b) un groups cycloaliphatique bivalent a 5 a 7 chalnons et un
groups cycloallphatique a 5 & 7 chathons- allphatique on. C
: c) un groups arylene bivalmnt ayant de 6 a 25 atomes; d) un groups
aralcoyle ou alcaryle bhvalent ayant de 7 25 atomes de carbons; et e) un
alcoylene-aryl-alcoyleno bivalent ayant de 8 & 30 atomes de carbons, oO les
groupes b), d) et e) peu-  : 10      vent etre 6ventuellement Interrompus
dans Isurs groupos aliphatiques et alcoyls, non-cyliques respecti- vement
par ts mime groups que dens les groupes a) et ob les noyaux aryle dans les
groupes c), d) et e) peuvent Gtre encore substitues par un ou pluselurs
substituants choisli parmi halogbno, alcoyle en C-1-4
etperhaloalooyleenCt12, etoOa un groupe interrompantpr6sent6denslegroup.a)
peut fe pr6sententre les parties cyclques et non cycliques des groupes b),
d) et e) ; et 1s     b) de 0 a une quantitf suffisante d'un monombre
modiflant hydrophile pour conf6rer audit polymere une toneur en eau dens
son htat gonfi6 aqueux d'au molns 10%, ledit monombre modifiant hydrophlie
etant choist parmi aa) les poly6thyline glycols de forrnule 



20 R-3-o-0( CH CH Z0) R2                   (A) 2S  OU ab) les pyrrolidones
de formule sc) un co*pos6 do formule (R24-div).Hy  (C) 40 ob R23 est une
fraction polym6risable ou rhactive choisie panmi i) lee radicaux
ftyl6niquement Insatur6s, IQ) lee annydrides, Il) les amines, Iv) les
acides, v) les esters, vi) loes amides, vii) les others, viAi) les
halogenures dacldes, R24 eat choisi parmi les significations donneos pour
R23 et iQ les groupes 6poxy, x) les Isocyanates et 45 baothiocyanates et
xl) hydrwxy; div est choisi parmi bi) un groups aliphatique bivalent ayant
jusqu'a 25 atomes de carbons, de prefbrence alcoyle, aloinyle, ou aloynyle,
qui pout egalement 6tre interrompu, ou tormine ou interrompu et tbrmine par
un oxy, carbonyloxy, amino, aminocarbonyle, oxycarbonyle, urildo,
oxycarbonylarnino, ou carbonylamino; bb) un group. cycloaliphatique a 5 a 7
chatnons blvalentot un groups cycdoallphatique-aliphatlque en Cq ., so  a 5
1 7 chalhons qul pout egalement etre interrompu, termin6, ou interrompu et
toamin6 comme dane Is groups be) ci-dessus, sauf que loeditos Interruptions
ne peuvent so produire dans lesdites parties cycloallphatiques; bc) un
groups aryilne bivalent ayant de 6 a 25 atomes de carbons, qui gst non
substtue ou substltu6 par au moins un substituant cholsi parnm halogene,
alcoylb en Ct 4 ot perhaloaicoyle en Ct-12: bd) un aralcoyle ou alkaryle ou
alooylnr-aryl-alcoylbne bivalent ayant de 7 a 2s atomes de carbone, qul 55
est non Inteorrnpu ou interrompu par la partie alcoyle, ou interrompu dans
la partis alcoyle, ou terminn, ou interrompu dans la partie alcoyle et
tormine avec un groups Interrupteur ou tenminant tel quo mentionne en ba)
ci-dessus, et chacun desdits groupos aralcoyle et alkaryle non interrompus,
Interrompus et termins esat en outre non substitu6 ou substitu6 par un
substituant choisi parni halogbne, alcoyle en C1t4 et perhaloalcoylo 69
EP0330 617                                                   : B en C,1_2;
be) 5                          a  b                a  b Om_ K-CH2
(-+-Ci~-Cz-                           D) n b  ' na C         rC*ib cO na
est un nombre entler valant de 8 A 100; et 10  boa) Ra eat un hydrogbne, Rb
set un m6thyle, et nb vaut zdmo a u bob) Ra set un mnthyle, Rb east un
hydrogbne et nb vaut z6ro; ou               .        7 ...... bee) R et iRb
repr6sentent un hydrogbne, et nb vaut 1; nz set un nombre entler valant do
I jusqu'A la valence de Hy et oCD nz eat lnf6rleur. A la valence do Hy, lee
valences restantes do Hy etant prises par des hydrogenes; f6      et Hy eat
un groups hydrophile cholbl parmi ca) morpholino des radicauxemide
cycliques a5 A 7 chathons; des radicaux N,N-diamide cycliques satur6s et
non satur6s a5 A 8 chatnons; des groupes de foImule ?(cnl z) -14     ~~n
c\.,               o                         nc.. 



'-CC>z)  .                   ;..C..). -(CH z  n>   < _  OU               -(
CN2 )nCD           (') ''8-H). (CH2) nd **0 26 ayantde 6 A 7 chatnons ob no
et nd sontchoisis parni 0-2 et les amines cycliques de 5 A 6 chathons;
chaoun dtant non substitu6 ou substitue par un hydroxy-alcoyle en Cj.,
carboxy ou alcoyle infeileur; cb).t trahydrofurfuryle; cc) des radicaux
mono-, di-, et polysaccharide, quils solent A chathe droite ou cycliques,
lours radicaux 3o  alcool sucre correspondents, les radicaux
pentaytthritol, et les radicaux alcool polyvinylique; cd) les radicaux
polyhydroxy-alcoyle en C2 7 ledit dispositif ayant un angle de contact alga
Inferleur 1 S0; et ayant un Dk (x 10-10mm * ml 02 (cm2 - sec * mmHg) d'au
mains environ 7. 2. Dispositif de la rwvendication 1, oOi a vaut I et
chaque D est un oxygbne. 3. Dispositif de la revendlcation 1, oi chaque L
reprnsente -BRi'-, -BR-, au -RB', chaque B representb' 3s  -C(O)NH- ou
l'atome d'azote eat 116  R et R est un ph6nylbne non subst6 otu substitu6
par un m6thyle. 4.Dispositifdelarevendication I oO chaqueRI
etR2estunm6thyle, hvaut4; lvaut4 etvvautd'environ 151 environ 50. 5.
Disposltf de la revendication I oai (x + y + z) multiplil par q vaut
d'envlron 25 a environ 75.  - 6. Dispositif de la revendication I oD o0
a) chaque b. d et f vaut 1 et Rs-R20 repr6sentent tous des hydrogenes, ou
b) chaque b, d, et f vaut 0; chaque R3, R4, Rs-R1O, R14-R1B, et R20 eat un
hydrogbne, et chaque RT, RIs et R19 est un methyle. 7. Dispositif de la
revendication 8, oa (x + y + z) multplie par q vaut d'environ 251 environ
75. 8. Dlspositif de la revendlcation 1, o; 45  a vaut ; chaque D est un
oxygene; chaque L represente -BRB'-, -BR- ou -RB'-; chaque B et B'
repr6sentent -C(O)NH- avec Fatome d'azote lle A R; chaque R est un
ph6nylene non substdu6 ou subsetitu par un methyle; so  chaque RI et R2
represente un m6thyle; h et I valent chacun 4; v vaut cdenviron I SA
environ 50; (X + y + z) multiplK par q vaut environ 25 A environ 75; et a)
chaque b, d, et fvaut I et RMRAN sonttous des hydrogbnes; ou 66  b) chaque
b, d et f vaut 0; chaque R3, R4, RLR'0, R14-R16 et R20 eat un hydrogbnei et
chaque R7, R1s et R1 eat un methyle. 9. Dispositif de la revendicatlon 8,
ob chaque W esat une liaison et cheque L represente -BR- u -RB'-. 10.
Dispositif ophtalmlque perm6able it roxyglne, flexible, moulilable, de a
revendicaeton 1, comprenant 70    sl  z
~~~~~~~~~~~~~EP 0330 617B81           C ll~L \\\l Sl\l!\\! un monombre
r6tioulable ayant les segments de fornule lb, (lb) au de formnule la, 



-(S") -D-S'-Las                (): ou do formule Id -D-S'-La       (Id)
.  . . co chaque SI' oat Indipondammont un segment de 1brmule la de la
rovendioation I; cheque D, A et L oet lnd6pendarnmenftel quo d6fini dane la
rovendlcation I; 0vaut 1-10; to muldpl!6 pardc vaut 1-10 2o  La 6tDnt
Aholel parmo -BrB'- et-BR-: et oO 8', B, R et B' sont i ols quo d6finis
dane la revendication 1. 11. Dispositrf de la revendication 10, oO a vaut 1
et chaque D est un oxygene. 12. DisposiW de la revendicatlon 10, ob chaque
L repr6esente -BRB'-, -BR- ou -RB-, chaque B repre- sente-C(O)NH-ob
l'atomed'azotee tl6a R. otR estun ph6nylbne non substi6 ou substitu6 parun
m6thyle. 13. Disposflif do la revendicaffon 10 oo chaqueR1  etchaque R2 st
un m6thyle; h vaut 4; ivaut 4; etv 2s  vaut d'environ 15 A environ 50. 14.
DispositW de la revendlcaton 10, ob (x + y + z) multiplie par q vaut
d'environ 25 a environ 75. 1. Disposetif de la revendioation 10, o a)
chaque b, d, etf vaut I et RLR20 sont tous des hydrogens et ou  . b) chaque
b, d et fvaut 0, chaque Rs, R4, Rs-R1O, R14-R16, et R20 ost un hydrogbne,
ot chaque R7, R1s ot 30     R19 set un m6ehyie. 16. Dlsposetif do la
revendicatdon 15, ob (x + y + z) multipli6 per q vaut d'environ 25 a
environ 76. 17. Disposeif de la revendilotion 10 ob c vaut 1. 18.
Disposetif de la revendicalon 10 0 a vaut 1; chaque D est un oxygbne; 3s
chaque L represente -BRB'-, -BR-, ou -RBi'-; chaque B et B repr6sente
-C(O)NH- aveo I'stome d'azote 116 a R; chaque R est un ph6nylene non
substitu6 ou substltue par un m6thyle; chaque R1 et R2 est un methyle; h et
I valent chaoun 4; 40  v vaut d'onviron 15 a environ 50; (x + y + z)
multlpil6 par q vaut d'environ 25 a environ 75; et a) chaque b, d, et f
vaut 1 et Rs-RZO sont tous des hydrogbnes; ou b) chaque b, d et fvaut 0;
chaque R3, R4, RLRIO, R1IR1s et R2 est un hydrogene; et chaque R7, Rs8 et
R'9 est un methyle; 45  et c vaut 1. 19. DisposKif de la revendication 18,
ob chaque W est une lialson ft chaque L represente -BR- ou -RB'-. 20.
Dispositif ophtalmique perm6able a l'oxyginoflexible, mouillable, dela
revendloation 14, Is monombre 6tant de formulo 50 a) -+-(D-L)e .-S
(I) 55 o0 e vautO ou 1; chaque D, A, L, 8n et c est ind6pendamment tel quo
d6fini dens la revendlcatlon 10; L' est un hydrogene, P'-R-, P'-BR-,
P'-RB'-, ou P'-BRB'-; et LI set un hydrogene ou -P', ou, dane Is cas o0 71



EP 0330617B1 e vaut 0, 6galement-D-S'-Br-P (ou -D--BRB'-Pi etob P estun
hydrogene, amino, hydroxy, NCO, NCS, vinyle ou une fraction contenant un
groupe rnticulable qui peut etre r6ticul6 lorsqu'on le fait coagir avem un
agent r6^  - culant approprie ou lorsqu'on rirradle par un rayonnement
actinique. 21. Dispositif do la revendication 20, ob a vaut I et chaque D
est un oxygene. 5      22. DUspositfiF de la revendlication 20, oO chaque L
represente (-BRB'-, -BR- ou -RB'-, chaque B repr&- sente-C(O)NH-oftlatome
d'azote estll6ie R et R est un ph6nylene non substitud ou substitu6 parun
methyle. 23. Dispositifde la revendication 20,ob chaque R1 et R2estun
methyle, hvaut4; ivaut4; etvvautd'envl- ron 15 a environ 50. 24. Dispositif
de la revendlication 20 oO (x + y + z) multlpIl6 par q est d'environ 25 A
environ 75. 10     25. Dispositif de la revendication 20, oO a) chaque b,
d, etfvaut I et R3-R2* sont tous des hydrognes ou b) chaque b, d et f vaut
0, chaque R3, R4, RLRIO, Rl4-R1S et R20 sont des hydrogbnes, et chaque R7,
R's et R's sont un m6thyle. 28. Dispositif de la revendication 25 o(i tx +
y t z) multiplI6 par q donne environ 25 A environ 75 27. Dispositif de la
revendication 20, ob c vaut 1. 15     28. Dispositif de la revendclation
20, ob LI est un P'-BRB1- 29. Dispositff de la revendication 20, oO chaque
PI reprrsente 2O CCH, OCHMzCH2 T       H-CHz, 20            -OCCHzCUH-O
*uCHt                            H '. ! .. 26o' so      30. Disposltfl de
la revendicatfon 20 oO avaut ; I chaque D est un oxygbne; chaque L
represente -BRB'; -BR- ou -RB'-; chaque B et B repr6sentent -C(O)NH- avec
l'atome d'azote 116 3 R; w chaque R est un ph6nylene non substitu6 ou
substitu6 par un methyle; chaque RI et R? est un methyle; h et I valent
chacun 4; v vaut d'environ 16 a environ 60; (x  y + z) multipli6 par q vaut
d'environ 25 A environ 75; et 40  a) chaque b, d et f vaut 0 ; et chaque
RLR20 sont tous des hydroghnes; ou b) chaque b, d et f vaut 0 ; chaque R3,
R4, RB"R1O, R4-R16 et R20 est un hydrogense et chaque R7, R'3 et Ri9 est un
m6thyle; LI repr6sente PI-BRB' ou PI; et PI repr6sente 46 _0CH 1CHz-J  XC~z
-OCH2CH11                         _OB  i   vHZ~lH- . Hz.3  0O
\./ 1                :*-C':I,: ~~~~~~~~~~~~~~~~~~~~~~~~~.  i.  9 50 s5
I   II-CHClz.,ou  -CH=CHz. 31. Dispositif de la revendlication 30 o0 chaque
W represente une liaison, chaque L reprdsente -BR- ou 



72    4 EP O 330 617 B1 I -RB'-, et L' at LI repr6sentent chacun -CH=CH2.
- 32. Disposiiff de la revendicatton 1, qui et une lentille de contacL 33.
Dispositif de la revendication 1, oti chaqus A est de fohmule s
+-4CH2CN20+-+CH2C1O*CffzCH2C~z OU'' '
' CH      z                                         ;qo 04CH
Z-H-0.-OCH2-CH0o)    CHz-XHO) x   - oO chacun des symboles x, y, z et q est
sup~rieur a 0. 34. Disposetif de la revendication 33 oO q vaut 1. 35.
Dispositif de la revendlcation 33, oO x et z dans un A quelconque sont
identiques. 15     38. Dlspositif de Is revendlcatfon 33, oD chaque x et
chaque z a la meme valeur. 37. Polymnre perm~able A l'oxygene, flexible,
moulliable, optiquement dair comprenant: a) un monomere r~ticulable ayant
un segment SI de fornule K>                                  -(W-S
'-L-DAL)..                (Ia)                   . ob chacune des variables
est telle quo definie dans la revendlostion 1, et b) une quantit6 suffiante
d'un monomere modifiant hydrophile pour conferer audit polymbre une teneur
on eau A son 6tat gonfl6 aqueux d'au moas 10%, ledit monomere modifiant
hydrophile 6tant cholsi parmi 25     lee composes de formule (A), (B) et
-C) comme d6finis dans la revendlcation 1; et ledit polymbre ayant un angle
de contact algO inf6rieura 60; et ayant un Dk (x 10-40 mm* ml 02/cM2 - sec
* mmHg) d'au moins environ 7. 38. Polymere permnable A l'oxygbne, flexible,
moulllable, de ia revendlcation 37, le mohomOre r~tioulable a) ayant des
segments do fomnule lb 80 -(D-A-L-S")-                (Ib) au do formule Ic
85 -CS)-D-S'-La                 (c ou do formulo Id 40 -          ~~~(Id)
oO 8"1 est Ind6pendamment un segment do formnule la de la revendlcation 1;
chaque D, A et L ost lnd6pen 45 damment tel quo d~fnln dans Ia
revendlcatlon 1; o vaut 1-10; eta multipll6 par ovaut 1-10; La Mtant choisi
pamlm -BRB'- et -BR-; et 008'I, B, R et B' sont tels quo .d~fints dans Ia
revendication 1. 39. Polymbre permn6able A l'oxyqbne, flexible moulliable
do la revendicatlon 38, le monombre a) 6tant do ao formule L
#--F(D-A-Q,-s"..-L 55 oO e vaut 0 au I; 



chaquo 0, A, L, 8", etca eat Ind6pendamment tel quo MIfNl dsns Ia
rovendloatlon 10; L' eat un hydrogbne, P'-R-, PI-BR-, P'n-1RB'-, au
P'-BRB'- e t L"f eat un. hydrogbne ou -PI, ou dans looe sou 73    EP 0 330
617B1                     *  c  L                  .:   " e vaut 0,
6galement -D-S'-BR-P' ou -D-S'-BRB'-P' et oO P' est un hydrogene, amnino,
hydroxy, NCO, NCS,- vinyle ou une fraction contenant un group. riticulable
qui pout etre rctioul6 lorsqu'on a fait cor6agir ave un agent r6ticulant
appropri6 ou lorequ'on l'irradie par un rayonnement actlnique. 40.
Dispositif de la revendication 1, oO ledit monombre modifnant hydrophile
est cholsi dans l. groupe de s   fonmule
. (R24-div),.Hy  (C). 41. Le polymbre de la revendication 37 0b ledit
monombre modiflant hydrophile eat chobsT dons Is group. 10  de formule
(R24-div).Hy  (C)                                          Z . 42. Polymbre
de Is revendicatlon 41 oO R24 eat un group. 6thylnlquement insaturd. 15
43. Le polymbre de la revendication 42 o0 R24 est un vinyle,
1-m6thylvinyle, 2-methylvinyle, ou allyle; 25~~2
: s l :~ ia)       1C-...' etrexbr)mitCCet laelt d ell dstli6
reprsente-C(O)R2I , lecarbonytedtantlliR24,ob R25estun iydrogene ou un
methylye et R25 repr~sente -O-, ou -NR27'- R27 etant un hydrogene ou un
aicoyie Wlndeur;i 2C                             -N2 7-        "
;' 30 36 Ia liaison a gauche 6tant iee a R21, oO R2 reprosente -0-, -NR27-,
-C(O)-, ou -0C()0-; et 40 ic)
.. et l'extr6miti de divi laquelle ii est lie repr6sente -C(O)R3-, b
carbonyie 6tant 116 A R2Ioj R'0 ost un alcoyline lnf6rieur ou
-[CH2CH(alcoyle Inffieur-O]1j- et R29 est un hydrogens, alcoyle inferleur
ou cyano. 45      44. Prood6 de la revendication 41 o0 Hy est cholsi parml
ce) un morpholino qui eat non substitu6 ou mono- a titra-subtiu6 par un
aleoyle inf6rieur, de pr6firence  .0-4.:'_ m6thylb ou 6thyle;
.                                                . Z   cf 1
N~~~~~~~(CHO) Cf)                                     ~~~~~~~ne\* 14g 8
': ab no vaut 1,2 ou 3, de pr6f6rence 1, chacun 6tant non substItu6 ou
substitu6, de pr6mronce mono- ou disubo- 55 fftu6 par un alooyle inf6fieur,
de preference m6thyle ou 6thyle; 74    EP 0 330 617 B1
L!1IJ    IlIJI m1111811 cg) 



-N: $(CHz)                         ..       - .   . 58 oD nfvaut 2 ou 3, de
preference 2, chacun 6tant non subsfftue ou substitu6 par un alooyle
InFerleur, de prbfh- rence mthyle ou ethyle; to      ch) un groupe blvalent
de fonnule 20             <-~~~< R3 1                        0     o~ 15
:,_ *0 20QRS1 est un hydrogene ou un carboxy; 80~~~~ / v 85
Cj3)a Ci)~~~~~~ 40                                           N
'-9~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ofi ng vaut 1 ou 2, chacun
6tant non substtu6 ou substtu6 par un alcoyle inf6rieur, de prtference un
m6thyle ou un 6thyle; 46 ck) 60 _  4<  ( CH 2+30-_-50H   ; 56 cl) un polyol
chobis panni lee radicaux alcool polyvinylique, 75    EP 0 330 617 B1
c   L -H-(CH2 H)-CHzo-4 (H) xa vaut 2-10 et xb set un nombre entier allant
de z6ro & xa + I comprls, ses analogues saccharide cycil- ques, sea
di-ttassccharides, C(CH20)4(H)x ob xc vaut 0-3, et les radicaux
polyhydroxy-alcoylbne Inffrleur glycol o0 jusqu'& 50% des groupes hydroy:
io  sont d6pourvus de leurs hydrogbnes alcooliques. 46. Proced6 do la
revendication 41, ot dlv est choisi parmi -(CC2)2NHCOO(CH2) 2-: Is
-(CH2)200CNH-.    *.-NHCOO(CHz)2-; 20... -(CHz)zHCO-; et
-(CHZ)ZN:HCO(CH2)2-- 2c      46. Polymbre de la rovendicatbon 41 co. ledit
rnonombre modifiant hydrophile e.t cholsi parmi aca) 90
RZC          _ -OCH2CHZN~gOCHZCHz X/    j.                 ,       - - acb)
35 



H 2C=~H-3-C-OCH !,CH ,ONH-.F l.RJ,           H 9~~~~~~~~~1; ~ ~ ~ ~ ~  ~
:    .          ,:, 40 acc) [Hz=C-C---OCH 2CH 2NlEt-a R2 45  dO R32
reprdsente [OCH2(C)yCif20]-(H)yb 00 yc vaut 1-6 et yb vaut 0 A (yc + 1), et
ya vaut I a (yc 42-yb), acd) (H 2C-$-!-O-CH CH2 C-]- H       R3 50 ob R33
reprisente C(CH20)4(H)4.y et yd vaut 1-4; ace) un alcool polyvinylique
ayant au moins 1 et Jusqu'a 50% comprls de see hydrogbnes alcooliques
absents; et 55 .. 76                                                   '
'10~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~' 15~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~I aef)
1fGie-9!-190CHZCH2NHOC~zCHz              o0  . 47. Polynnere de la
rovenclication 46, ob ledit monombre modifliant hydrophfle adt choisi parml
losdit ru PMs Goa), acb) at acfl.i 48. Applicadon d'un polyrn~re de la
revendication 37 ou 39 A3I lfebrication crun dis osiff ophtqlmique. 10 25
20 35 K4'~~4 45 -! 20 55 77    


