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(99 - 100 % hydrolyzed). Preferably the polyvinyl alcohol should have a minimum viscosity of 2 (cP) x10~3
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50 introduction of air bubbles - this value is approximately 60 - 70 (cP) x10™° Pa.s. It is important to note that
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- Pa.s Pol igqp(p'pﬂmtp, diethylether and the like. If dasied, G@(Qeaction between IV and .V may be conducted in
66, 000 She erpsendsi of 2 Pesthanacqatalystcstithe type desgrbed eloyge- 60
45, 000 The compounds of formula IV and V are well known in the art. Suitable diisocyanates of formula IV
include hexane-1,6-diisocyanate, tetramethylene diisocyanate, phenylene 1,4-diisocyanate, tolueng-2,4-
50 diisocyanate, toluene-2,6-diisocyanate, isophorone diisocyanate, cyclohexans 1,4-diisocyanate, and the like.
Suitable compounds of formula V include hydroxyethyl acrylate, hydroxypropyl acrylate, 4-hydrox-
yphenyl methacrylate, 2-hydroxyethyl malsate, hydroxyethyl msthacrylate, t-butylaminosthyl methacrylate,
and the like.
Many of the compounds of formula 1ll wherein n is 0 are known or can be prepared by methods known
5 in the art. Known compounds include 2-isocyanatoethyl methacrylate, 2-isocyanatoethyl acrylate, 3-
isocyanatopropyl methacrylate, isocyanatobutyl acrylate and methacrylate, isocyanatohexyl acrylate and
methacrylate, 1-methyl-2-isocyanatoethyl methacrylate and 1,1-dimethyl-2-isocyanatoethyl acrylate.
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In an alternate preferred sub-embodiment of the instant invention, the polyvinyl alcohol derivative
contains between 20 to 50 percent of units of the formula |, based upon said polyvinyl alcohol, which are
reacted with 0.01 to 20, more preferably with 0.01 to 10, most preferably with 0.05 to 5 units of vinylic
monomer, per unit of formula | present in the polyvinyl alcohol. In this altemate subembodiment, the vinylic

s0 monomer is hydrophobic or a mixture of hydrophobic monomer and hydrophilic monomer units, wherein up
to 80 weight percent of the total vinylic monomer is hydrophilic. The incorporation of the hydrophilic vinylic
monomer component tends to increase the water content, surface wettability and oxygen permeability of the
resultant contact lenses. In this embodiment, it is most preferred to employ between 10 to 80 weight
percent hydrophilic monomer based upon total added vinylic monomer for optimum results.

85 In a further sub-embodiment, the polyvinyl alcohol derivative contains between 50 to 90 percent of units
of formula |, based upon said polyvinyl alcohol, which are reacted with 0.01 to 20, more preferably with 0.01
to 10, most preferably with 0.05 to 5 units of vinylic monomer, per unit of formula | present in the polyvinyl
alcohol. In this sub-embodiment it has been found advantageous to employ, as vinylic monomer, a
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As shown above, by adding additional monomer the water content decreases from ~ 80 % (Sample 2)

50

to ~ 39 % (Sample 9) with a corresponding % diamster change of - 22.5 and - 37.5. Tensile properties of

films made from this PVA are highly dependent on % IEM incorporation. At low (2.6 %) IEM the films are
elastic and weak but at high (10.4 %) IEM incorporation the films are brittle and weak.

Example 3: This example shows the effect of partially hydrolyzed PVA and added comonomers on the
copolymer product. Films are made as in example 1 except that Vinol® 205 (87 - 89 % hydrolyzed) of

55

weight average molecular weight (MW) 22 - 31,000 is used.
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6.2 mole % IEM, ~ 56  Equilibrated  14.3 50 34

\./ 64.9 % PVA, in saline

80 35-1 % m'
0.03 % Initiatoer

Heated in - 18.3 48 44
saline, boiled

35 2 hours then
92°, 70 hours

A\ pHEMA 3 None 3.5 48 13
(1 % EGDMA)

IEM = isocyanatoethyl methacrylate; MMA = methyl methacrylate

45 As illustrated above, subjecting the PVA-IEM-MMA film to the above heat treatment increases its tensile
strength with a slight decrease in its % elongation. The film has a tensile strength 5 to 6 times that of a
pHEMA film.

Example 5: This example shows the effect of increasing vinyl acetate content at several different levels
of isocyanatosthyl methacrylate (IEM) modification. Films are made according to example 1 using Scientific
so Polymer Products weight average molecular weight (MW) 14,000 (100 % hydrolyzed) PVA and are modified
with 2.6, 10.4, 12.4 or 20.7 mole % of IEM.
The tensile strength of 1"x3" strips cut from films are measured on a Visco-Tech apparatus. The Visco-
Tech, composed of a moving stage and solitary spring and meter is similar to an Instron, typically used for
tensile testing, however a much smaller force can be accurately measured on the Visco-Tech. To obtain
s5 stress-sirain points between zero stress-strain and that at break, a strip of paper is set up so that at various
forces, e.g. 25 g, 50 g, a small drop of ink is dropped on this strip recording the corresponding elongation.
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In general, as the % IEM is increased the water content drops and as the amount of comonomer vinyl
acetate is increased, at any particular level of IEM, the water content also drops, approximately 4 % for
overy 10 % modification with vinyl acetate. If one compares 2.6 to 10.4 mole % |IEM, accompanying the

35 decrease in water content, the tensile stress roughly doubles and the % elongation decreases by
approximately 20 %.

Example 6: This example compares three comonomers which differ in their degree of hydrophobicity:

L vinyl acetate (VA), methyl methacrylate (MMA) and a perfluoromethacrylate, PFM (CsF13-C2Hy ~-SCONH-
St C2H:-OCO-C(CHs)=CHz). Films are made according to the procedure in example 1, except that Scientific
40 Polymer Products weight average molecular weight (MW) 14,000 (100 % hydrolyzed) PVA is used.

50

55

13



pHENMA None 3.5 48

13,(1 XiEGDVA) 40 | EM - isocyan hacryl ate; MNA * net hyl

nmet hacryl ate 45 As il ustrat%g&g{)y@ rEI}eubj ecting the PVA-IEMMVA film
to the above heat treatnment increases its tensile strength with a slight
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2553 1.78180532.6 }19.&.4 MA0.[0760.06 81.p 49107 21.7
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40

Isocyanatoethyl methacrylate = 6.2 mole %

Weight Percent % % _ Tensile
. Reactant Ini- H20 Brea- Strength | Elon-
tia~- Con~ | king psi ga~
PVA VA HEMA EGDMA | tor . | tent | kg/cm? ' tion
86.3 5.1 8.5 0. 0.14 81.8 1.79 25.5 97
s 85.7 9.9 4.4 O 0.10 | 79.7 | 1.11 15.7 45
84.6 8.5 5.6 1.3 0.096 | 81.4 0.98 14.6 50
84.7 5.2 8.7 1.4 0.10 80.5 1.89 26.9 112
83.5 6.3 8.0 2.2 0.10 81.2 1.24 17.7 67
81.4 8.8 6.7 3.1 0.19 80.7 1.78 25.2 146

55

As shown above, all these compositions have ~ 81 % water content. Considering their level of water
content they have good mechanical strength coupled with good % elongation.
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3;5 decreasedi n water content, the tensile stress roughly doubles and the %
el ongation decreases by approxi mafel % .Exanple 6: This exanple
conpares three conononers which dkﬁpéﬂggﬁfmeir degree of hydrophobicity:
vinyl acetate (VA), nethyl nethacrylate (MVA) and a perfl uoronethacryl ate,

PFM ( CsFCL- bkl SNk oxdrpld i anbdan& afnidndional dbibion Erid Bhtradiich B8 %a e bnfdt t O
the pr OC%WWMI& shmultatieRPlisidbtabn sofutiéh) bisitsl cut #dm $Rabty Aade el toshe
wei ght avigsaaife MOxGRple 210.085d Iiifatdn\bktaid 6.208) 4% iskyatetbatitil Mbaidceibte i), 640 wsed.
45 50 55 pyi and 35:P %méeik nfdihdcritdie (VNIA) CATGH extroliéiDdng watel swalliygptna siaets langlequilibrated
met hac sy | iftlpRosphatelbuffers® kdlind/pM 78 % NaC1%6,1v0 dlagHPO,.7H2 0, K02 P KC120.08r % KH2PO.% H20
Cont ent 1Q#. iR 100 mi H20f). Disks (0.25 mm thickD c@3rom the sheets and initial ditetbrsl@ad are then

93.4 subseGuentiy)/Aeated in 3 % 100 Duffered saline, pH 7.1 (10 MI 30 3% 360D (aq.) + 90 i buffeyen
0.02 saline). Following the7iraRidd 8eatment the disks arg skghed in buffered sglir@Fontaining 4 % NazS20s
\7/']& . 3 73. Tior 10mi3;te 6 g@nifithe peroxide) ang then transferred to buffered saline.g9 6 68. 3 31.7
10 : 67.6 15 60. 2 39.8 VA

0.03 Inftial-Dfanteter in bufferédiBatthe VA 14.72 £ 002 (b
52.7 93.0 7.0 " 0—03 70.1 80.6 19.4
HNA 0. 06 Diameter after egyilibtationinde0z | Y-$265 03  0.03
28 8 8%22 Equiiibrafion time in HARZ. 4 | NA 10 min.0. 04

: . 7.6 PP ——O0— 0 . " 5 g5.1 14.9
PFP 0.06 Blameter i salfis3fr g @3min. | 14002 OB, 0.06
62.7 72.9 27.1. |PFM 0.04 | somn | 1470009 2 35
57.5 42.5 PFM 0. 04 15 min. hiss4 o i ndi cated above,
t‘he&e thiree conpositigns show a decr eapead minVatlefseeeniognt Wi th increase in
nonomer content with ghe MVA contai ni nfj §ORROSI|t{4mas odenongtrating the nost
dramatic decrease, beiing 30 extrenely hygympholji or73amadsvi nyl acetate the
| east dramatic decreage, being the |eapt dmodisojhmizoe.o.0vbnorer

hydr ophobi city is onl y—part—of—the—expramattTom for_ the water content, the

1 . . Thi
anmount zactu ri:a 1'u nf,@rs%ﬁégi%ﬁ%%?% :{'gl I-EB%% g%l%sv%ﬁ&&?r’/o an SRS B ltg'on%{l;ﬂ Siz A le

shows that.u ] ri od. nmechanr cal streng can

made wit h™C N xatole o ~ itdnt
;TR R gkﬁ%&%&;ﬁé (o kY b3biRo dfoldib ~ 86 A\fkieP et C

nononer, G sp‘%ﬁ c or wthout the additional
r9ssl i nker gal BX! EaPnH¥SAbstifY REbcR6d/brPd RadkBEIPM rectahdulEs sive® (Fadenm thick).

accor dishggjfnd EohANAG Ghed conldmbférs Snetry iethgkriidte AANA), dthylhdxyiEachE EHA) of Bobaenydf

Exanpl e 7 pdfdacyide YIBMAY ARt 61 mdiee b REdyjitalethyl- méthadryil GEMD 2/éinglde abrdirgnto the

X Xprocedure given in exampl-EeﬂSDub&o their hydrophobicity, the IBMA and EHA monomers cannot be
dissolved in the PVA solution at a concentration greater than ~ 26 %. A polymerized hydroxyethyl
methacrylate (pHEMA) film containing 1 % sthylene glycol dimethacrylate (EGDMA) is used as a
comparison sample.

L Table of Example 9
© Mole % IEM |% PVA | % Monomer |% Initiator | % H20 Content | % Diameter Change | Shore-A (wet)
Hardness

6.2 76.0 |24.0 % EHA 0.03 59.96 - 29.71 49
6.2 748 |25.4 % IBMA 0.03 58.63 -27.27 65
6.2 649 |35.1 % MMA 0.03 57.18 -30.88 63

45 6.2 649 ]135.1 % MMA 0.03 _ - - 65
Boiled 386 hr. in saline
pHEMA (in saline) - 36.49 - 40

50 As shown above, the wet hardness ranges from 63 - 65 for 35.1 % MMA or 25.4 % IBMA containing

compositions, but is lowsr (49), for the 24.0 % EHA containing film. By this measurement technique a 37 %
water content pHEMA film has a wet hardness of 40.

Example 10: This example compares the properties of some 56 - 62 % water content films containing
methyl methacrylate (MMA) and 2-ethylhexyl acrylate (EHA).

Films are made according to example 1, except that benzoin methyl ether (BME) is used as the initiator
replacing 1-hydroxycyclohexylphenyl ketone. It is found that BME catalysis behaves differently in EHA and
MMA containing systems - two to three times more BME than 1-hydroxycyclohexylphenyl ketone is needed
to achieve a similar product in the EHA polymerization whereas no increase in catalyst is needed for the

55
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Sample

Isocyanatoethyl methacrylate = 6.2

Table of Example 10

1-hydroxycyclohexylphenyl ketone

§5

*

As shown above, i.e. samples 1 - 5, similar mechanical properties are observed when MMA is replaced
by EHA. A 56 % water content EHA containing film (Sample 4) has a similar % elongation (48) as a 56 %
water content MMA containing control film, sample 6 (50) - however, the stress at break and the modulus

16



95 net hacrylate (pHEMA) filmcontaining 1 % et hyl ene gl ycol dinethacrylate
(EGDMA) sis used as a conparison sgg@&ﬁ I? e of Exanple 9 40 Mle % | EM
% PVA % Mononmer % Initiator % H2 B& %o Di amet er Change Shore-A (wet)
Har dness 6.2 76.0 24.0 % EHA 0.03 59. 96 - 29.71
49 6.2  are reddbe®by Ka: 4 %0 | BVA 0.03 58. 63 - 27.27

65 6.2 R&iéng&he whterlcolfordia 6.2 bR IEM, MMA film foml5h (Sample 6) to 62 % @8m&&2) by
63 45 decreéising the MMA @éhtdthed #othelilH0Iddt¥No a slight fAerease in % elongation with the stress at broak
65 Boi | edandmobiilus Hawedsal i ne pHEMA (in saline) 36.
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65 f or 35methyVopkiineh r ThaSredctién s@NON dMtadd 15 iy eRaPIBOS | vith 081 molbU 6 isBeylmatgathyl
(49), formethacry2ip, 84.0/5CMMAOH DA 1% hepzdin ImathylBihet linitatorie Hsusoltianis plpetddrinto|tie a
37 % wat densgogidscand UyHEKad i 1 hounaEhe denagst comaratth egisallp feledOwithEnoaabpibes difbrenddn Ins
exanpl e WW@"H@ rlativeyie atsheet made of gimilar SemposiBiah. 95 wat er content fil ns
cont ai ffi n feagiign splitionis mage pavivayampled! Witha2.02\g ¢f @x10(% Minel§ 167 eolufigrimPMSP; | ns
are made %?95'89 HP'hs 4t'6°'%>?"a' @atfethaém@mrv'% and Wb 008149 ool methyl gther (NSRIDY. | s
f

used as t &SPl 5 SR {PE Y A4 Bt E%A iappergture. Jhe clegrjenpes
f ound thaa n‘%?tgg’e ‘QWs’P sb‘@??ﬁ gw WW%PJ& °§/‘q i % "E'b'ﬂ'fsa?ﬁ?ﬁﬁaf
L oo, Sampl 2l s biflS3 4 %ﬁ J&Pg@g 'O*i'ex ﬁrgﬁg(s ?oketsogg
I igs s senoe

i ncrease dylingiathy |t“%t2 (0% rﬁ'l?g & m6 rr]n%le ® Isopypat SZZI ) usn nzom
Sysagm Smethyl ether (Bh{[IE as the |n|t|ator c O ar se
an 10~~~~~~~~~~~*"10 . _e C-~~~~~~~~~~
e~ +1 /|3 YR—-C—1-4 44 \'I\';I coN-t—_—co-¢e
o T@@“E"amp'ewa 20 ee a___ INNe " t/i %]+
t +1 M | mdle % IEM] A PVAT11% MMA| % BME | % TEA* | "% R20 %Di@eteﬂr@hange (Inifial to Boiledy]
L, 9 s.zs ad 725 | 275 | ob4 [ o Te2ee | - 7 -268 - -

. |- & 725 275 004 | 045 | 60.8 ©-27.0 st enl 20
- NS 57 | ees g Ad °+g'1: 0 5051 | -285, 5 o
o 57 89.7 36.3 0f 044 | 6244 7 |2|’Z2 N
N 50 ~ * % of total weight of reaction mixturg 450s _
L_30

As shown above TEA has little or no effect on the percent contraction of the film from the mold after
water swelling or its water content.

Example 13: This example illustrates the effect of initial reactant concentration on various physical
properties of the resultant water equilibrated film.

PVA solutions are made according to example 1. To 30 g of a 10 % PVA solution (Air Products Vinol®
107), 4,825 ml of isocyanatoethyl methacrylate (IEM) is added dropwise under nitrogen with rapid stirring.
Then 0.49 g of methyl methacrylate (MMA) and 0.007 g of initiator, benzoin methyl ether (BME), is added to
o the PVA-IEM solution (Sample 1). Two other samples {2 and 3) are made in a similar manner but to which
S additional DMSO is added diluting the reactants to the values indicated in the table. The initiator level is
based on the total weight of reactants and the % BME in the table is the value calculated based on the total
weight of solution. The films are polymerized and equilibrated as in example 1.

35

50

55
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MMA = methyl methacrylate, BME = benzo

As shown above, when the initial reaction mixture is more dilute, the final water equilibrated film has
55 higher water content, lower tensile strength and Shore A (wet) hardness, and greater % elongation. Also
with increased reactant dilution the % diameter change on going from the mold to the final water

equilibrated state increases.
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water swelling or its water content. Exanpl e 13: This exanple illustrates
the effect of initial reactant concentration on various physical properties
of the resultant water equilibrat ER 02174 BYA sol uti ons are made accor di ng
to exanple 1. To 30 g of a 10 % PVA solution (Air Products Vinole 107),

4,825 nl of ¢ \

N trogon wiE ?h St &L,ndaié .s@iﬁ% E gg.ﬁ,s a's?tmﬂfﬂﬁ‘r&g%z&%%ﬁarﬁﬂkdﬁ&;)dand
0.007 g g nhaeto%e ﬁagzpmbaumf onﬁ.a an aé BMEaane+ sndrR@Rkigagbile PVA- | EM
sol ution e 1). Two other sanples (2 and 3) are nmade in a simlar

manner sbut to which additional DVSO is added diluting the reactants to the
val ues indi clistd¢ of) Bxampteaihe. The initiator level is 40 based on the total

wei ght of repgf a,nkﬁ. q,qu‘;ct}g $oiY® jgy the table is the value calcul ated
based on the tota wel ﬁ%ﬂ@ sol utlon The filnms are polynerized and
1.

equi | i br at ed?as 3H 05 988 ¥(iydgolyzed EP 0 216 074 BL ?A Ato

H 10 1sdkybhitd@RhPE mZéhacryltl:e = 6,2 mole % -~ TTmmTmTTTTs
w .l ed4 Jl 20~~~ ~ ~ I n
A N > a 2 OD o, %) C | 10
0 ' I 4 [ tgr]Vv S
. % :Mﬁetet née
>In _n S~~~c|Bampld | 4~%~MonemedN 3 % H20
DOt N ] 5"%& *w mﬁ E 1 1 (initial tocggnt,i)o hO
25 S A ~— ~ %

1 t . - 18,
00C44 50 | 1233¢| 8% %é"&“‘4o,8'4° Lol 7808 | ° 0 118987 3
"AW-. P4 C14 L4 a2y 69 | 31 HEBMAS 0.09 55.38 - 31.72
f Py fnog -03 73 [aRade#bs26 | 0.06 | 61.19 Y% 7 A -
P Da WW~~fom 4o

4 | 84 | 16 BMIDS 0.05 68.03 - 27.03

5 100 - 0.06. | 80.77 -

*
2 6 100 - 0.03 76.20 - 19.4

*1 -hydroxycyclohexylphenyl ketone
HFBMA = hexafluorobutyl methacrylate
U MPDS = 3-methacryloxypropylpentamethyldisiloxane
30 BMIDS = bis(methacryloxypropyl)tetramethyldisiloxane

Al films are strong, clear and colorless. Except for styrene (Sample 1), the monomers used decrease
the final film water content and increase the % diameter change on going from the mold to the final
35 equilibrated state compared to the controls.
Example 15: This example is a listing of PVA films made in a similar manner to that in example 1,
containing a mixture of various hydrophobic and hydrophilic comonomers. These mixtures are chosen so
\*{, that the final content is in the range 50 - 60 %.
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All of the above films are clear, colorless and strong.

) Example 16: This example illustrates the effect of high isocyanatoethyl methacrylate (IEM) content and
so0 added comonomer on various physical properties of films. PVA solutions are made according to example 1
with PVA solution concentrations as listed in the following table. IEM is added dropwise under nitrogen and
% IEM content by weight can be determined from the table. Sheets are polymerized with monomer
(samples 4, 12, 13, 16, 19 and 22 do not have monomer) as in example 1 with benzoin methyl ether
(inttiator) as indicated in the table below. Both 90 and 95 mole % IEM-PVA solutions contain unreacted

85 isocyanate as indicated by I.R. spectroscopy.

50

56

20



PVA * Air Products Vinol* 107 5 22 - 31,000 MA98 - 98.8 X Hydrol yzed
| sgcyanat oet hyl nethacrylate - 10 I 0 X
. P °rg)16§5§ﬁj'e PVA

Mononer % _ 'Hydro-
Hydr o- (I'ni- H20 D anmeter philic phobi ¢ tia-
Change tor (Ipitial (BME) to Boiled) 15
-1 74.2 —5—4—PR 25—4—3 b Coroye 2016 3482 71.7
5.6 AA 24.7 1BMA | 0.07 48. 80 ¥31.3 3 . 4.8 Ak
25.0 MDA 0. 04 56.84{ - 28. ﬁ 9w} 4.6 NP | 25.5 [WA
0.03 §57.34 |- 29.2 20 oe 141 4.3 P 18. 6 |[XHA
0. 04 58.30 |- 27.8 6 |xg ‘;5 4.6 HE‘%E ] 1 %0. 04 56. 74
- 28.2 NVP - N-\inyl errclgé'bgle, VE a acry§ar_aae,.§HE £ 2-hydroxyet hyl
met hacryl ate, 1HVA 8 iscb’bggl fptihacryl ai 6,8 Jqk& a & hyl | 5
met hacryl ate, BNE - Bénzoiln8del hy§ |et her A 3t §tjne abpve Ti| ®s arle clear,
col orl &s and stjrongy ®*Exanpg& §6:8 THE s exandlBef bl §istr atfes the ef flect of
hi gh i socyanat o€ hyIErﬁethc—gyg-gteal-gEM co E@gengl 30} added ggom)nomar on
various physicalj properti s-:gq;fgfig % —PvAISOLW FQn$ —=t ¢ Fradke| gctor|ding to
exanple 1 with HVA s®lgutidnidoficéhfriati ons 8§ 3 Eqted ip & he fal | omang
table. 1EMis added dﬁopvm' se undeg {nLtrogen,and ,%f_EM 3 I ght can
be det & mined friomtheg tabl &.4 $hepdss are po!%ngaoi z.éd Wi (sanpl es
4, 12, 13, 16, 1P “22 doinof hayes ixadlip ex benzoi n
met hyl ether (initia L ndi . and 95
nol & % | EM PVA spl ut i ' reget.ed 35 isdcyanaje as | ndicdted by
| R spgectroscopy. SEPOYARD/4 BED| AT INS
0 za' EPDEESINIA RS/ NSIRPR 0 35 .4
A2 nm 60 4 af [ T T I I I | trrjrelanolla O
94004 g . I O U O
ACO QO g 2L S o | NGRRARRES ARG | 88h | 288¢-—r o
v 00a as w8l QAMVENA S| QBISKRSDRIRSI[INE 523 |u . O
A £ A oF—+6
aata | Sw arg”;& 24800s |n8xalonnzs | sns i 5ss
S\(ji) 0 m N. M 6»: T 86 e c;o'o'z\o '06&40 OMQEZ coco
30 "
P ool |gge. BF |58 |3 |gB
s 5z 3 52233 o~ o wn " © ~ o
= MmN ! Qcﬂﬂﬂf'géil O.G;I lf;lf;. '0.0:l
a8 MnoOom NN NNOYVNN NN N~ NN
35
~ANO O - O nT o 0 - O
o} 553 g|eseceadddg|dig|ddig| g
\uf e+ vy L {w go:-r_n__’a: ® - -c.___’ «:_)
“ SSE8 |27 8T =aT s|sT |87 |z
MM HRA
. é“é 2 A K - '""f" e~ |9 —
r .
a < 3 < — °~ > "3—.) "3_.., °:_)
5] gefsd | E N R
e h
50 ) g' —NN S NOreRO SR |Z22 SR | RSN
.a [
=

55

21



E 000 0 un u 140 0 u 6 O

"8, 62 al 6 629a 2 h U ldidl | ~~ .94 44

604 .4 -44 1 E%°?"?n9?“31 010 0Q A4

U u u U d”™ L 145 a N *

N acm * ~ iii.~c"~D 9

x PY%In i 1Comlren£6 to taaesof an(%in?) 3416 id 1-4 6 |6I I6I c'~D % Sd

O06A 62 4. . ' A AV 14 . 4.0 in 4.4.d en en 4e

62e | W ~~~zgr~== | O -* tnin % r% i Dn
BV % 18 vindi®107 o ua

r- %sCD by Bgieed ferl 18 vin 0(100 (10 (1 16200 62 S2

H OO0 _ _ Ehis composition wien made into a thin\(0.07 mm thick) @Fe¢tpcan be

vV C bent witHodt) crddking G .0 L A Oo (Ardenf O

v o 00 b mx NZ_ O4 25~-dim %a Y%a v UC C*

1111 1 a This composfition when made Jdntg aayeEa thin (0.02 mmthyk) shget
0. 0l 1¥10. tQQQ be bbht Qithod®CEtdekingOOO .. ... ............ . ... ...

Ce 0000000, 000 000 000 30
4 ) " DMA’ g 3ﬁﬁthy9acrygamide, NVP = N-viny? pyrrolidone, AA = a}_-ery - | 35
e~~~~~~~ amide, . |. .. * D brED O ~-~%D m an
a% - e VI SO S
S Av(eg 4 (HEMA 2 hydroxyet\f&l&) met:hacr)slat:ezl }81.1\ methyl Be Bhacrylate
OI go V4 00 ObK ffi " . e
e? r-a- As shown above, clear, fiexible ﬁlm@ca# be made using up4o 95 mole % IEM. Watdr content is also S)
0&_’6‘/ sensitive to4ftd sbfid content in the reaction Mixture. It should be noted that the water content for the HEMA
™ 20 containing film (at 90-or 49 % IEM) is unexpect&ily low. This can be due*to additional crosslinking agent
a O __formed in situ by the reactibnlof HEMA and th8 remaining 4nrbdtted IEM. 0 e : 0
b Example T7adPreparation of reactidh product of 2,4 doléene 2diisocyanlieOwiltc @-hgdBaxyGbyhment s

t 0 t abl enetifacrglsta(Bisecyito-iRlolN) osleathoplexyethyl setifacrgath (TOFHBMA)Thi s conposi ti on when

¢ made i ntS®1ag (X138 nidsD 2.4 ripiuénhi dijsoryaphie dTDIC isndidselvasieintS.04i ¢ iropropyt meatatd AlgroThi s
conposi ttéroperaireandriaitiis is adderd 218/@(0P17 mples) ehydsoxyethyl Umheqqlat% (HEMA) andthegeixiyent

Wi t hout stivesici@ihngys Blivizom tophperaturiesA amiewe&mtay%appwumg\thvm n.Jhe mixtureds ﬁ@'edlvl

acryl - dpPyaend leg standing ipn\i§ hours. The prasiviain ﬁylwr%wmm tolygng and g

met hacr yied wieldiag 3 g giwrvsialing rodyct Baying ameliing paint of §9° 1170 G - %é’ aﬁﬁ‘d‘é’%éﬂ rﬂup to

95/ ol e Y6 FEND- BéPe %P’e‘l’ﬁ °q"§°%ndg'b'9¥§ﬂ Shows § dargegsacypaate § %ﬂfﬂﬁm gte t he

react ?OO ﬁWWene dusocyanate para tg\%'le me hypg?'({::ﬂ?f 'stﬂﬁé“%%dgﬁm ef&ﬂygrﬁfye

Example 18: 0.41 g of reaction product of example 17 is dissolved in 1 ml of dimethyl sulfoxide

{Aldrich, Gold Label) and this solution added dropwise over a period of 1 minute to 15 ml of a rapidly

stirring 10 % Air Products Vinol® 107/DMSO solution. The mixture is allowed to react at room temperature

35 for 1 hour (complste disappearance of isocyanate IR band at 2270 cm™') and is designated as the stock

solution. In sample 1, benzoin methyl ether (BME), 0,008 g, is dissolved in 2.6 g of the stock solution and

the mixture poured into sandwich molds and irradiated (360 nm) for 1 hour. In sample 2, to 3.03 g of the

K_,/ stock solution is added 0.0745 g methyl methacrylate (MMA) and 0.0033 g BME and the mixture is then

treated as in sample 1. Sample 3 is prepared in a similar manner to sample 2 (see table below). After

4 polymerizsation samples of the films are measured, equilibrated in water, boiled for 10 minutes and then
remeasured.
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As shown above in sample 3, TDI-HEMA crosslinks PVA into a flexible strong, pale yellow film when
s5 reacted at a level of approximately 12 mole percent with respect to vinyl alcohol units.
As shown above in samples 4 and 5, increasing the level of MMA lowers the water content, increases
the % diameter change and increases the strength of the water equilibrated film.
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ether (BME), 0.008 g, is 15 dissolved in 3.08 g of this solution and the

m xt ure poured into sandwi ch nolds and irradiated (360 nn) for 1 hour.
Sanple 2 is prepared in a simlar manner to sanple 1 except 0.59 g of the
reacti on product of exanple 19 is suspended in 2.5 g of dinethyl sulfoxide.
After obtaining a clear solution with PVA, 3.0505 g of this stock solution
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Sanpl & 3 is 20 prepared in a sinilar manner to sanple 2 (see table bel ow) .
After polynerization, sanples of the filns are neasured, equilibrated in
water, boiled for 10 m nutes and then reneasured. 25 30 35 40 45 60 55
Note: The other 10 nole % consists of a conbination of nonoadduct at the
ot her ,site and diadduct. 24

.

50

56

*Note: The other 10 mole % consists of a combination of monoadduct at the other site and diadduct.

24



EP 0216 074 Bl r. 0 *0.4 S 1 5
- Mg~~~~+~ -- -4, -. 140 M @B 0 OAI1JO-QA d
ol %l 3. 10 P 0218 074 B1 41 44~~--@ Jd 486
4864 4 041 8V- 00’ 0 0 co~wi gm O@UU. 4 6.4
a d~C ado 04 06 0804 | j~ ~r+ ~ ¢ ~—h 25
4 Gi~6. 4 -- | 4 8 0~—~+4—0o -}-o % 15
| 48 -5 O0A .4 C4 - *|* 20~~~~~~~1 ~~~~+4~~~+ 0 | O oD
0 Co -4 ~ ~ Olw jo,. |ez|egdl - |50~~~~~~rnmmm
equiliBration in water.In pa -4 arl 2%t e -
4, e e e e e ] -~~4 ne& et o g’ ¢ 216 074 B1 Exanple
. . [ & & S & G , . .
21: Preparation of reactioh pg cti gf* i Jophoy gnel @4 $ocyanate (I1PDI) with
2-hydroxyethyl nethacrylate: AT &socgahatjog EopBdf bridyg ¢ar banoyl oxyet hyl
met hacryl ate (1 PDI - HEMA). A 5.583 g GE OASgﬁD é’)}; P -3gdr oxyet hyl
met hactd| ate (HEMA) is conbi ngd'i‘-g\n thss 84 % 50:2920 &l e) |1PDl and stirred
at roomtenperature for 65|hopesSs LBadyaak ¢ F{trati on at this point
shows 39 % unreacted. 5 Th@ &3 ot .EI:ONE/FZ..EIE#t 6503 t§1§a reaction mxture is
consistent with the monoadfiuc® Hsrnpii%R [ pkiFpeety equal |y distributed
at both isocyanates. Attaclk—at—ttefecomg—srtE,—T1e¢i adduct formation,
appear Lto be a slower pr o q:‘ss._‘ B: p.81 d4£0.045 pol eipHEl\/A i s conbi ned
with 5.01 g (0.0226 nole) |RDL3ang stirrgdsat} Koot epperature for 161
hours. An isocyanate titrafip8satdthi's pdifit sHows 43]% unreacted. to
Exanpl e 22: For sanple 1, e g} the
ié‘ee"yag@t oi sophor onyl car bay-exyethy—ret-hacky-at-e—(HPDl - HEMA) of exanpl e
21(A) is slowy added to 5{Reof, a rpgidl yf 8tifg ng 10{% Vi nol O 107/ DMSO
sol ution at room tenperatufé; arid al] gwed |t.§ rpdct |f'or |1 hour (conplete
di sappear ance of isocyanat " R*hand! at 0 ct' )] Tolthis solution is
~di ssol ved 0.026 g benzoin fethyl ether (HME) pad { ke gol ution poured into a
sandwi eh nold and irradi at ¢d (FO0 np)s for 25 snul s 4t room tenperature.
For sanmple 2, 1.1996 g of _ —exapple42k(B) is slowy added
to 10 g of a rapidly stirrijng 1 % Vgnol @807 @Ivsbgol utg on at room
tenperature and allowed to rea fof wl hquﬁ. Ted 3] G268 of this solution
ils/added 0.07 g nethyl nethdcetyvl atel Pvva)l Bnd] 8. 00F g |BME and the sol ution
poured® nto a sandwich nold and, irrpdi at dd.f of ol ¢
5 ot o ~ " ! -
s
< = P o
35 Foe & ~ ° " ' 3
(4
B E]
: g -y [~ ] (-4 o E'
\x.,of 2 o .S w | = P P ¢ .g
Se Sul” - - 4
40 2£8383S 3
°
S & v ‘i
A EN R ER LR LR
¢ [~ [ -] ] ™~ (-] o~ o
8 - - o
45 : < N T - 5
= o)
ul | e 8
° .g- [ [} "M ~ :|
a8 . )
<o L] o
50 = -

As shown above, TDIBAEM crosslinks PVA into a transparent, yellow film, which becomes strong after

equilibration in water.
55

As shown above in samples 2 and 3, increasing the level of MMA lowers the water content and

increases the strength of the water equilibrated film. No film is formed in the absence of PVA, see sample

4,

25



hour at room tenperature. Sanpl e3is prepared in a simlar manner to
sanple 2 (see table below). Afte = ol ynerization sanples of the
films are neasured, equilibrated'?ﬁzaﬁPE*PPboiled for 10 m nutes and then

20 reneasured. 25 30 35 40 45 50 55 26 EP 0216 074 Bil a A a

* P4 Examble 21: Preparation of reaction product of Ssoplfbrone diisocyanatét (IPDIb with 3-hfdroxyethyl

0 Qnetmaﬁlate: An isocyanatoisop ronylcaernoQonyeﬁyl methacrylate (IEDI—HE&A;: ~~~~~~~~~~~~~~~~
44 A: 5.83 g (0.045 mole)2-Kydroxyethyl methacrylate (HEMX)-i&)combined with 5.04 g(0.0227 rfidke) 1PDI UL

4 440 and stirred & room terhderature foft65 hours. ADidocyanate titration &t tHi©point shows 39 % unreacted.

0. 4~~5~~~Fhe/itetor/ MR [éte of tid/teaction miXtudehis consistent with the monoadduct formation approximately

.~~0 0, aequaiy dBtridu@d at bothddodylahates. Attatk at thelsecond sitd, ize- diadduct formation} apPearstto ba 00. O

41 4slower procesg.' n NO a beUN 4.9.06-1 * U * 0 *, .94

* 4 050. 4B: 881 g\V0.045 modr HEMA4is Acombined- 3810 5041 1g 0D22E) mole) JPDL and 'stirdetidat room | \W

i ~~40 13tempgratgre for 161 houry. An isocyanate titration at this point g@w$ /43 % unreacted.

4~~ o Exampje 22: For sample 1, 0.85 g of the isocyanatoisophoronylcarbamoyloxyethy) methgcrylate (JPDle ~ ~ —~

x0. .4 HEMA) of example 21(A) is slowly added tes|g-of a rapidly sfijring;109% Vinol® 107/DMSO solution at

40~~ei 'gom tF_erera_ture elai ajlgqudo react far 1 hour (complete disappearance of isocyanate IR band ar227¢ 5 -

20 cm™Y). °0t§i-s fe:?lmn is dissolved 0.026 g penzoin methyl e;thLB_M_E)gnd_memlu}ion poyred iMyqa -

540 O* nggg%ic'hwlﬁtag irradiated (360 nm) for 45 n_rin;,:tes at roora mperature. For sam 2%393 g of the 5
15 ~ IPDI-HEMA ‘ot example 21(B) is slowly added to 10 g of a rapidly stirring 10 % Vinol® 197/DMSO solution

4col at room te ture and allowed tg react for 1 hpur. § 3. of Ahis solution,is added 0.01 g methyl

60 a 4&5 i

methacry A) and 0.004 g BME and the sélution poure Into a' sandwich nfold and irradiated for 1
-4 - a4 %Shr ‘éproom temperature. ISamplé' 3 is prepared jn a similar manner to sample 2 (see table below).’ After

; t b&*meriz&ion samplesQZ the ﬂImQQe measur&l, equilibrated in water, boiled for 10 minutes and then
™ 20 remeasured.
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As shown in sample 1 of the above table the isocyanatoisophoronyl carbamoyloxyethyl methacrylate
reacts with PVA, and the derivatized PVA is crosslinked by U.V. light into a gel. This gel forms a clear,

colorless, flexible, strong film on equilibration with water.

As shown in samples 2 and 3, increasing the level of MMA lowers the water content.
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determined from the table. Sheets are polymerized with MMA (samples 1, 5 and 9 do not have MMA) as in

example 1 with benzoin methyl ether (initiator) as indicated in the table below. In some cases extra DMSO
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As shown above a clear soft gel can be made using as little as 1 mole % IEM with MMA as additional

56 comonomer. At 2.0 mole % IEM film clarity is maintained with up to 61 to 75 % MMA:
Example 25: This example shows the synthesis of a film with added crosslinking agent, i.e.,
ethyleneglycol dimethacrylate (EGDMA). The film is made as in example 1
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6. A polymer according to claim_1 wherein said polyvinyl alcohol-has a weight average molecular weight
of at least 10,000. '

7. A polymer according to claim 1 whersin said polyviny!l alcoho! has a weight average molecular weight
of up to 100,000.

8. A polymer according to claim 1 wherein no units of a vinylic monomer are used.
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6. A polymer according to claim 2 wherein in formula | A is oxygen, R® is methyl, R* is hydrogen, n is
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A is oxygen or N-lower alkyl.

A polymer according to claim 1 wherein said polyvinyl alcohol has a weight average molecular weight
of at least 10,000,

A polymer according to claim 1 wherein said polyvinyl alcohol has a weight average molecular weight
of up to 100,000.

A polymer according to claim 1 wherein no units of a vinylic monomer are used.
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nmet hacryl at e, hexaf | uor obut yl net hacryl ate, 3-methacry- 31

L[ []]]]] 12 Apalybibr 4ctpriling to| clainy B whereiEPB11260 AL B Dxygen.

| oxypr opyl pent anet hyl di si | oxane, and ) .
bi s( methads.yA potyer e¢epiding da ¢lzimndwhetelni nsip P JX dhealkylens of 2o fyarhnp ptoms Ajp SVAR flo
any one of déme¥y andRYighydogsper ei n a hydrophilic nonomer is selected from
hydroxy substituted | ower al k¥l acryl ates and nethacryl ates, acrylam de,
met hacr y| Ay Ajeelymey according foqlaing 13 whereib i3, pthylange  ang et hacryl ani de;

et hoxyl ated acryl ates an t hacryl at es dr '
acryl arff dd% ;%%B{ﬁ (‘;WP g"fﬁq%@q %%W%%Veés"u%%tﬁngé%é@g P@%ﬁcﬁﬁw%ﬁ%ﬁémt
et hers, sodi M ePfY*ene sul fonate, sodi um styrene sul fonate,

2-acryl anhg.pﬁ'\fé y'meggécloﬂw RAGSR U5 WRGI 18 Dhifmer dontaifbtoRY4t iedéta. pefent to 90 percent of

v nyl succi Ni (Religrorfu |, Bided B thb ﬂtrh PBYydrexyl GHolips Bn thb PiifvingbdidoRdine, acrylic
acthe; rngthacrylic aci d, amno (by am no including quaternary anmoni umn

- monol owelal K ybigidr decordity 1 iclaVVes, Ankisih A8 golyvihy \eRbhof bdfysins @€ least @ up to 129 lparces  Or
net hacr yl at egits & fhrifulad bl @bon B nuribePer Hydrxyl GY6ups lofl iséig) pblgvingl aidonol, Zhichiveitsasf N a
hydrophi | i C fgRduRNEdre kdacts® wite D.6do B0 @nitshyf diiex wdiylvgphobie vinglic rmydnarhe, or a mixture of
hydr oxyet hy| hya@phtortafd hyaiedphilicuiiyiemonombie 2antaiingat thest 50 perednhipy waighy bizhyilrdehobic

al | 'yl adcohomonombibasednipbi e fots) walght pfl said winylioImodamees, beged orandiie units 9f sasmyla it e,

N- (1, 1-di et hyl - 3-oxobutyl ) acrylamde. t6 27. A polynmer according to claim
17 wher ei r18t A golymel mcqotvisigite claiin 1§ vihereindhrompiyvinyl slcahe| eopteiagfram 80 yimiatS4 pproent units

met hacry| at eofdenule] baspd erctbe aumberef dvaroy! gigups o #ald Payvipyl 3lpphob whighpnifs pf fprnula |
sielject ed f r ofre Zeantpd il P81 /10 welts ok vinylic spasomeq. wharal up, ipr $,1oigft Rerceq gf the total
acryl aniode. vylic pgnomar ip hydsepbiic. gercit fi forgule bindheAHB wher ei n t he hydr ophobi ¢

vinylic npnoner is sel ected fraom net hyl qet hacryl at inar?r(gm\%n é p%gc%&qlms 0qnd
t he” hydr opf hpe'vmfggwde'g ﬁ'ﬁ'f’[’]e 'T"'?reé’b%%ﬁ? g@yl?aﬁg: 'E’% OXYeL: %

h | fornN_la\/I- d pymbg ?lfémy r )8' I ? Io sai ohol, whi nits of formyla |
trrgt C?gir )r/n fillée A [ CEXE%; 16 u %5‘ e%ﬁe:ia%;f% I’i%%:aféicy:z iy LalL
Ase ﬁ!ie ii@s Xi

H0L Yi&ke FGGAbSHIRY
th it ty Swoif &%&ﬂi»ﬁemmwl
25 $et ha

Ol
Y '%‘w%?] e '&‘ﬁléhéﬂf fer: R T ¢ Tonomer
is selected m-2- Flhygéria(;xy@t r?if% mer? cacryl ate, N-vinyl [I)tyrrol i done and
acryl.am d i ! 1760 1DWHeREN is Ba¥S Bidl Ak oxygerepar ed by
crésél [ nk?&ﬁ?o%ﬁ?@%ﬁﬂﬂgé@%ﬁ%ﬁﬁg c%ég%le g? m1l. 30 31. A hydrygt ed contact
| ens prgpaned poiymér Resrihd 6! dAg ofle BICdIAME 17 RCROHBteMth Is®, & & diylbnd oF 2 toeB carbon
presence of aBm&nISEHyGensk iy mthylandiReis hydesgen.adi cal initiator, in a contact
| ens nmol d, and equilibrating the resultant swollen crosslinked polyneric
mat eri al i122. Apolggeractordingaalclaim2i wvhergic 8Yisethglened hydr at ed contact | ens. 32.
Process for the manufacture of a crosslinked polyneric hydrogel materi al
. char act er i28e68 polgmeragtording3 any onern lclaims 17 4 ibwhereing2 busiraphebicrmonomer it selsted iffR e
in the presefces-gkyl asryisies and wethasiwates: Camcplly! aondamides ang gethpcrylamidgs, acryleptirile,

: Process accomgihergylenigrily| uinvh Go-uwlepestes. L2prdlened P?'&!'B?'“&Pfgsuw{ IEhF‘ _@-Ia !
tused. 40 34styppescuinysaligtetbarginiarpin the alkvh parion & @Isgﬂ‘qo@@“% PEYle ! HEves Vi s
sel ect ed fr offfostbenyigminosihy ﬁ%{ﬂg sl a_'? Wé'tht&//“ﬂ??r T ‘é((’:ma 1‘: r'geaei'f' eio. 0 a:z’
acet oni ®ri | e?’ﬂ?ﬁ*&"{?&?%@?'&’ﬁi Iy sijprangs: Y, FFRzeie Croi Y\ By THEF d8F % or
m xtures t hel8HC.- 3P4 ROSREPEACYS 5 process according to clai m 33 wherein the

organic 3044.\/ %n&olyim%r go'c%n%@\(ol ééf:lnfzg)whgr%m a hydrophobic monomer is selected from methyl acrylate,

ethyl acrylate, propyl acrylate, isopropyl acrylate, cyclohexyl acrylate, 2-ethylhexyl acrylate, methyl
55 methacrylate, ethyl methacrylate, propyl methacrylate, vinyl acetate, vinyl propionate, vinyl butyrate,
vinyl valerate, styrene, chloroprene, vinyl chloride, vinylidene chloride, acrylonitrile, 1-butene, butadi-
ene, methacrylonitrile, vinyl toluene, vinyl ethyl ether, perfluorohexylethylithiocarbonylaminoethyl
methacrylate, isobornyl methacrylate, hexafluorobutylmethacrylate, 3-methacry-
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45 36. Process for the manufacture of a hydrated contact |ens characterized
I n,that -a polynmer according to CEI?WM} 1(43 ﬁrossl I nked in the presence of an
organi c solvent and a free radic 26 0148 in a contact lens nold, and
equilibrating the resultant swollen crosslinked polyneric material in an

aqueous Megyh lephﬂenfaﬁﬁfﬂylﬁéﬂo%b GndHislBih &y 1A 3 fibtrd d.s.iéQan87 A process

according to alm 38 wherein a photoinitiator and | ight are used. 38. A

process a3CAQoRinbiackdrdingd BiaRy 3k MR 17 tb he v.ﬁéraalalwdrsmiwmomea iSseent @6mf r om

et hanol , NRydrRN QlibstitGod Rivbiy AlfyD adifiitbsishd matiRkiies] acryRmibOméthaciylamide, Ci—-alkyl

di et by| ac adnasamidte anddnetiichylamiie) éthokylated adrylateskéndr reathactylatoe, diydrokSsubstitutask lower

m Xt ures t byl @cflamidé land\vebtbacryldptide, Aydoxp celstitutad dowed alkd) ving ettiess, sodBdn ethdenei n

t he or gani sulfsmlev epdium sstydinarsulfophte.u2-aaWanddo-2-@8thylpropanesulfonic acid, N-vinylpyrrold, [N-] | | j

[1111 11171 dnylsugciniritig, Nevirgl pyrolidone/2- ang*4-vinyl gyFidite, 2arglicGeid. rpathaglic acide amise (yf g

crossl i nkeamipolinglyding quatayeano gramonium) omgnalayenatisyiemieg- o Sidowersikvipmieo-lenerdigt far e of

a contoact rvaes or methachiptes llylalgehof. o| | owi ng Cont ractl ng State: AT 5 1. A

process for the manufacture_ of derivative
g‘?‘fg’*’&'v éi

pol yvi nyaé él%’ﬁﬁf acqq 3 ?g%q Epm Ve;asgt
"‘8
oy B pET vg% pa%??w Al ?faﬂgw : Wc gwﬁé gy % fa 10

_H NCﬁZ '2175A poly er tzc:cordmg to claim 17 wh ?gy?ﬁﬁﬁdb‘pc VII'5|IC) mon%ﬁx Y}I&céed from Eﬁhyl

A R vinylic monomer js se hﬁnd R2
di val ent cycloa atlc group,

vinyl acetate and th
are i ndepen,I a:jﬁp
Wneal Ky ene eneary ene or aryl eneal kyl enearyl ene nis O0or 1, A
| STOX %0648, Rlpohyfier aoeorhlﬁg DXHERNS WBTeinGhe ﬁ\jd&?hoblc virlpiic/Rbridbr 18 /sB1b&&Y BonPMBthyIR3 1 S
hydr ogen OmeikBdrykté and iyl Scebire ErAQRE hydraphiliy nymé miokdaidp is suReleE riih 2Hiydbyehagen
or | ower akméirhoryiaté, m.ﬁymnardewaa@a&rhaﬁ.déf Is nmethyl, R4 is hydrogen, B
and B" are independently hydrogen or Iomer al kyl , this pol ynmer bei ng an
addi t i oresr agwtymenacpordidg & clarh 19rwhbeinahe hyarapbdbie vinylid tnbnomeninsbletted Bin methyls of
a vingsl i c methemyate pret vinyh atetatef aridatherbydzopliilic vinit mohanep iisosslested frbm t2-Hythexyether e
only up t 0 meBaquate; dkMinybfyrrolidonesand gerylamidesl a | i n case t hat no un| ts of a

vinylic nononmer are used; and 25 wherein the term"|l ower" defines
groups H¥y Apssipked golymerishydspaehmerial. PwpRsTAYrFrasplisking BpAMeGaqeerelieg fodam &y e
conventional ly reacted. 2. A process accordin to cI a| m 1 where| n |n

.for mufta - APYepled M‘@slwef%]‘gﬂ@?ﬂ'fgbﬂnaw Y'B?T a'@ 1da thg é

aryl ene of °’@a °ét’ ftiat IaB ?‘l“ %tl"P F"Sr oup
of 6 to 10°'§ff p?!%{?eé"éﬂ‘aﬁf' b3’ VavaRcClY &'frktylre@?lgr ene of 7 to

éiy; éelr bO%R .togergg ra\Aufgne@oFéo:io@g% o4 qpe g?é%{ hﬂtﬁ?grelométnglg‘ %{Er@e ,:Eﬁbgltcat Ith

vari abl es 51,,“ e|ne |nc process ac ordlng to claim?2
mhereln in ornula I R and R2 are |ndependently al kylene of 2 to 6 35
‘(ﬁzon 430 PRocesk BEB3MNG Mclaird 38 Whstbin b BoRdhitior sdAtightidlaledy | Over al kyl,
ohexyl ene, cycl ohexyl ene | ower al kyl ene, unsubstituted or substi t ut ed
by | over saalpkoybss RBRAN] @610 BE whérbili thes BRYanid Suint & YatdcRB Erof @MhsHok fetifafiol,
phenyl ene ldmsgwiforrhdnyides B€statid idoinitiled dithothylacdtamid®, difSthyisutloddé onmxtass ti@édf.ned
i n cl ai m 2or dixtuis peecfasth waecor ding to claim2 wherein in formula | Ais
oxygen, R3 is nethyl, R4 is hydrogen, n is
35. Process according to claim 33 wherein the organic solvent is dimethylsulfoxide.
45
36. Process for the manufacture of a hydrated contact lens characterized in that a polymer according to
claim 1 is crosslinked in the presence of an organic solvent and a free radical initiator, in a contact lens
mold, and equilibrating the resultant swollen crosslinked polymeric material in an aqueous medium to
recover said hydrated contact lens.
50
37. A process according to claim 36 wherein a photoinitiator and UV-light are used.

38. A process according to claim 36 wherein the organic solvent is selected from ethanol, methanol,
dimethylformamide, acetamide, acetonitrile, dimethylacetamide, dimethylsulfoxide or mixtures thereof,
65 or mixtures thereof with water.

39. A process according to claim 36 wherein the organic solvent is dimethylsulfoxide.
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40 zero and RBis alkylene of 2 to 6 carbon atons. 5. A process
according to claim2 wherein in f i H% éfs oxygen, R3 is nethyl, RBis
hydrogen, n is one, RBis |ower al ;HJ% Aflene or 1over al kyl

cycl ohexyl ene | ower al kylene, R2 is |lower al kylene, and Al is oxygen or
N-1 over ahiVhe uéPort cr&sﬂﬁ(w&ﬁﬁneﬁ@ ﬁﬂ'éﬁbﬁ&c&r@ndﬂo%d‘ﬁi 30 Yh HeGhdhurscting 0P8 koridcny |
al cohol has ggei ght average nol ecul ar wei ght of at |east 10,000. 7. A
process according to claim1l wherein said polyvinyl alcohol has a wei ght
aver age nolafidfortheWsliodktig Cidtracting@kate!lpAT 0 100, 000. & A process according to
claim 1 wherein no units of a vinylic nonomer are used. 9. A process

accor di ng1t ;A grbeassoBthe matuticioiertd a polpmer Bvhish tsa datvatherot & palyvinly! alpahadl, davirfg & weight
formula 1. SSerddd. mélequiaoweiglt ch@t iasli 200t and coatainingd frovh &S ionB0s pareenty dkspd janythe

al cohol has remberiofjhvdroaxt groapsan said Redywingl ialcotol, gfunitsodf thedermelan 10, 000 and

100, 000. EP 0 216 074 Bl 11. A process according to claim8 wherein nis
zero. ¥®. A process a gl ng to claim8 wherein nis 1 and Al is oxygen. 5
13 A process accordi claim8 wherein nis 0, RlLis alkylene of 2 to 6

carbon atons, A is oxggen, R3 is meghyl and R4 i Q hydrogen. 14. A process

according to claim 13 wh ety gnn procesggyccordi ng
to claim1 wherein § id 80 unlts"of vinyli
A pro

nononer are reacted
per uni® of fornul 1 1 ss according to cFaim 15 wherein the

pol ymer contains fromat |east 1 percent to 90 percent of units of formula

1, based on 1he HITRER: 95 iy ﬁ alklefl; ngleﬁmahnﬁerpwc%WpﬂéﬁE gL @R Rhealkiéne, A
process accqy lohtdryleRe o a8 brte! R id O%r PO ‘y‘lyb%lan & KRNRlis SQHInANRS 0d

| east Lo UP tihareht HEAS Bdtp, U1k ‘ﬁyd?&ge QF sk amRIbgbH) Gibtriy N6 COORPE whéé RS is
hydf oxyl  gr QiBegdNorSBwel AN, Yelth id probisd i mhisqhetuymms.soﬁydfogérmﬂ and RErse
reacted W t hinddpéndbidy 3Qdrbgentcs I6Wer @il e palylprdibeinghambadaitioni residtion protuod B bnits rof a
m xture of hyehump Mk rem anelshymts epdvitylic munofig pez uniootdonmols I; et theipriivisg thatt thdre as t
50 percent hye oty ghto 20 perbynt sfapitsods faem@4)! in case Aahanwmits bfeswinglicpenamerdase vsed;znd
wei ght 20f s awtereini they tetns "lowerd dufines griumps devingpprio 7varbomatorgs, avherpip (the gtasting matesal
process accoarglcangpntianaltyl reacted. 16, wherei n t he pol yvinyl al cohol contains from
20 up to 50 percent units of fornmula | based on the nunber of hydrox
groups on 2sah @ropess yedorging tecleihb whergim inclarmyl; RS aG‘F Rt g/ iagependenily é"“f‘%‘é(?f ééP Qi th
001 to 10 uewhos algmssaryieneiof BripAd serbon dipes: aisaug Pbc'%lfth "g% WS B0t e
total 28 carnon.g maammmwnwawmga hm?fawb ?afqi;e g Al yigna g o
~ pol ynmer. 19,1304 6%"%%‘@%(:61‘30‘?" %Rc r NHGONB". S PYERREon, % NeT Al and Shol
contai ns f r offresyarighlesse fredetingd dn f's of formula | based on the nunber of

hydr oxyl gqroups on sal ol co, [ bl I
rgact e)é ngt klpro sa gpto Ensgfherl in P%ul l"\fﬂ a%"ﬁ |]e u‘?ﬂ Jndi lé\égﬁfsgyltgg a

gub

mi xt ur €”of hIX Jrcﬁiggl ituted o QkyY'pﬂWyieﬁe mmfeﬁe, Gowak Qkﬁdn@g
at Rl %fve J.ocn KD AOREdnd B3R Gs WEHABY i Rint 21 2l

ght of sali VI ny |c m)norrers base pon the units of fornula 1. 20. A
pr 0 SS agCOR Gidasks abeorfihg 16 BRImP2 wﬁéréhh FSformnGlati A i DxylyBre IR lig ImBkhyl,SR*ZiE hdreyenl niisi S
OXYgen. 435 anf AD (sQGIBRo 1268 Elrtitg afosany one of clains 17 to 19 wherein n
is O, RLis alkylene of 2 to 6 carbon atons, A is oxygen, R3 is nethyl and
R4 i s hydmogaprocéss.acddrdiigac elhitn 2ebaeial innfgrmuta I inioryger, Ritiemethyl, MR1is ingdregehyr igne.
40 23. A prameBsis bwecdlyl prgniiane anlpwerralkylaclgienilans lowgr aliylen® Riksdewsir mikylene, and
hydr ophobi ¢ Ausorygen or N-levar elstl.ed from Cl1- 1le-al kyl acryl ates and

nmet hacr4#l ates, Cs-1s-al kyl acryl am des and net hacryl am des, acrylonitrijle,
: 6. A process according to claim 1 wherein said polyvinyl alcohol has a weight average molecular weight

of at least 10,000.

7. A process according to clalm 1 wherein said polyvinyl alcohol has a weight average molecular weight
50 of up to 100,000.

8. A process according to claim 1 wherein no units of a vinylic monomer are used.

9. A process according to claim 8 containing from 0.5 to 20 percent of units of the formula .

85
10. A process according to claim 9 wherein said polyvinyl alcohol has a weight average molecular weight

of between 10,000 and 100,000.
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met hacrylonitrile, vinyl G -i s al kanoat es, C2-18- al kenes,

C2-i s- hal oal kenes, styrene, enes, vinyl alkyl ethers wherein
the al kyl portion has 1 to 6 car %ﬂ‘tsooﬁ%g%s- 12- perfl uoroal kyl et hyl

t hi ocar bonyl am noet hyl acryl ates and net hacryl ates, Cs-12-fl uoroal kyl

acryl at ey, daasding 18 bai 8 Wharein nis 366y Oy and met hacryl oxy al kyl

si | oxanes, vinyl carbazole, C1 2-alkyl esters of nmaleic, fumaric,

| taconi c12, AN lodaBSaeEdidingClo dRimOSwherbth n id\ 1 RROAGSSxygéncor di ng to cl ai m 23 wherein
a hydrophobi ¢ nononmer is selected fromnethyl acrylate, ethyl acrylate,
propyls ats.\A mboess dceaqingp tlaine® whskeit reis 0CR'A$ alkyiaxy bf 206 B ehradnaaton; A istoyydea Rplis
acryl ate, nthyldndROis hydrogapt hacr yl at e, et hyl nethacryl ate, propyl

nmet hacryl ate, vinyl acetate, vinyl propionate, vinyl butyrate, vinyl

val er at e14- ¢ pyecesscaccardingdp olaimetdenhergin i) s etitylees- i de, vi nyl i dene chl ori de,
acrylonitrile, 1-butene, butadi- ene, nethacrylonitrile, vinyl toluene,

vi nyl 1®t Hy|A Rpqqes accasding PG@F’bhé’RV?‘%P?Meﬂﬁi%é%f’r W‘ﬁM"Wlﬁé@qﬂWe’ﬁf?t’HW)PPht e,
| sobor ny| ~ unit ECL Y 'yl ate, hexaf.l uor obut yl met hacryl ate, 3-nethacry-

| oxypr op pent arret | di s ox?% 'E‘ﬁ
R Pqh¥g9ey fptaing dgm sk leash 1 L1030 pereat 4
:)l)sgnrret gne%géf?:ﬁp f& ° y'l%/"d'f’%ﬂ‘nt T?%Wﬁ'ﬁ F%.I s sel ect edng

f h d
from Dy gpwﬁe csrtﬂn % L@% ? ,{é& j} 9&@{3&%@3 fﬁ” [%‘?oszo ot
et hoxyl ate rﬁ.ﬁusy ﬂstﬁﬁcté?ln\gith s‘du.t ©of Sithe ﬂ .ema Pwuxt é’fof

S hydrophbic &h viic oKMﬁer@EJnié nﬁlH‘a ePE% htA Welghtdih @r oxy
sJﬁ’S’f g Ut €Gnon&Hé? basali Isydn tm tem we%i\misﬁd vifyREl mbiBnR ksl bEs NP0 the Ui 3 ﬁsmuﬁaqdl um
styrene sul fonate, 2-acryl am do-2-nethyl pr opanesul fonic acid,

N- Vi nyl pys. rAOoprécesdNeccatding/ fo S1aRe 16) whdrél@ the Nolwiny/ dlcohdl lcbritdinsA@ME20 up-to SO brebnivinity |
pyridi ne, a@¢foynhilaCl bassdbp thvatuiberrof hydfoxyl Grotps dhnaid @oliyéiy! alecholpwhidhQunitsOdf fgmula |
guat enmary arameadtadyith- C@INo| 1Ovemita biyidyiiermammeq rwheliein cupeto 80 kweightnpen@ntl of\vier toal Ky |
ac- 62 vinylicaepemeyiis hydtobtalicr ger anied forralld hih thabdptwsl . 26. A process according
‘to claim25 wherein a hydroph| l'ic monomer is selected from hydroxyet hyl
net hacr yatAcproqegsaceorgieg iayrfaim i4, yhereie thepelyyinyh Altael containsfzast §0 1190 @ercent units of
di net hyl ac F‘W‘B!m' fesed aM I"“QP%GHBY"W%QWP ﬁ"HP‘?‘be""Y'\ﬁ"’ﬁW whigh PUFlQﬂEﬂ"fé“'a'
e i Pl
process ac S
sel ected f?ﬁ??g tolglwaiphtg 9?‘%{"@’"&!1’8"%%!’2% a the uniis Pt PORMIAYY 4 ophi | i ¢
V|nyI|c omer 1S S cted fr 2- xeth net hacryl ate, N-vinyl
pyrroli done noassa%wr‘faﬂ% P 3 o °P%“ rAl7ypr1€c ere'" cz?)r?&l d’rjllg s%l%yg@"al m 18 wherein
the hx.-,dremoprb@esyg& stn%y o b3 G Ul T LA R 246 8lcad
ryl ate,

vi nyl "acet | dddRe Y4 Hydlohdn. MONONET IS sef
2 hydr oxyet hy N-VI nyl H}gy?rol i done and acryl am de. 29. A

cess ag réﬂe&lﬂacéd?dlﬁ'd 1B lcklimld) WNBRInGH! B dfynd)y dr Ophobi ¢ vinylic nononer is
sel cted from met hyl 20 met hacryl ate and vinyl acetate and the
hydr opdi £8. A prbdayd acGorting) MY oheSof SRINBCI7AE 16 WhsTRIR a ydiophubiCinbiomerB tsbiactddyfroni €,
N-vi nyl pyrholiatitgreeryiated aad mpthadrylatele Cs-3alkyPracgienised avd rhdiaciyamidbs Gtyibnitif a
cr ossl i nkedngtiatrylnnitrilec vimyld ICogelalkanastes; | G-1scdli@nesC (Garishaldalkenest hayrera, [oleyatkyt
manuf act ur styrenes; winy iy ethers whexeinrihe alky portiorshe it k@ chrtion atome, G3r e perfivaoalikyl eghyl
or gani ¢ solthecatbonylahingetyd acrylate$ rapd metidérglates, | Gai-t2iflugrogikyl actylatéd ensemethapndatesdi ng
to cl & m 3Gcuesr @ndnmethastyisx iyl tsflexanss. Movay! (gerbazolgh €1 -aa-alkyl) geiers oBmaleipy iymarics
accordi ng t'W'P-aﬁ"i’rFB&achéﬁc@Pn the organi c solvent is selected from ethanol,

net hanol di net h%{l f or mam de, acet am de, acetonitrile,
- di met hyl 31:&%[ oF% accding 'E‘lﬁ‘*f‘t’ﬂ?r a Bydrqphobic fenome meiis selggted fmm methyl Ferlate,
t her e of Wi teﬂm arte. propyl late, isopropyl acrylate, cyclohexyl acrylate, 2-ethylhexyl acrylate, methyl

methacrylate, ethyl methacrylate, propyl methacrylate, vinyl acetate, vinyl propionate, vinyl butyrate,
vinyl valerate, styrene, chloroprene, vinyl chloride, vinylidene chloride, acrylonitrile, 1-butene, butadi-
ene, methacrylonitrile, vinyl toluene, vinyl ethyl ether, perfluorohexylethylthiocarbonylaminosthyl
methacrylate, isobornyl methacrylate, hexafluorobutylmethacrylate, 3-methacry-
loxypropylpentamethyldisiloxane, and bis{methacryloxypropyljtetramethyldisiloxane.
66

25. A process according to any one of claims 17 to 19 wherein a hydrophilic monomer is selected from
hydroxy substituted lower alkyl acrylates and methacrylates, acrylamide, methacrylamide, Cy—2-alkyl
acrylamide and methacrylamide, ethoxylated acrylates and methacrylates, hydroxy substituted lower
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33. Process according to claim31 wherein the organic solvent is

di met hyl.sul f oxi de. 36 34. Processﬁ&od' tsg% nuf acture of a hydrated contact
| ens characterized in that a poly 2 4(rH%ngto claiml1l is crosslinked in
the presence of an organic solvent and a free radical initiator, in a

contact | ens,,ppl .anﬁaadana%tﬂat: il W tlolP sub @, B YOihyP BinGrs L Y dne

pol yreri ¢ m3§u W 8! sddlim® By : ﬁaw%n%hio@-zfmm%an‘é&lf&udmdd ak-Qidylsyerole A it
lens. 40 35., &Eﬂﬁﬁ‘o%SN%ﬁ%ﬁdna&etQ ahd Bvinyl PPridBELHIIE acid, PleMa@yIidiatit 2dmirio (Bynd
UV-Tight ar earﬂi'rﬁseﬂclu . quiteRBry CivinfonRMS Qfidhbib@ordlieylafind 67 dilbwsthilieyiatiind-lbwee albylgeni C
sol ventg i s SQbBSérmbidatibtes bi@aedhol. Met hanol , di met hyl f or mani de, acetami de,
acetonitrile, dinethylacetam de, dinethyl suI foxide or m xtures thereof, or
m Xt ures bthex pmktessi dcbordiny @ claith5253 Wherdin pr inydephilicamommet iisg selested | fearmhsloxyg¥eR ei n
the organi c mahacghts, ihgdraystinl fylyistel hayanids, rghacrYipide; stimetfylagrylamisies plivh Rigehol.

pol ymeri ¢ hydhybmyetinea gioy putialidpne. @lycérolimethg@yiate.N-t1 Helinethyb¥-exsbuiyacrgemide. cont act

| ens. 56 Patentansprlche Patentanspruche ftr fol genden Vert ra st aat en: . BE,
CH, DE, FR7. ACBrocesy acdording|te)clainy 17 werein thedyqraphpRic V'"Yi'aémé? j from, : ,

Pol yvi nyl al ketesceiaiosand viny scately age fiedryereBnilic; iy io 'E‘@?Wb'ﬁé&'&‘f’%ﬁf a0 RYroBEhy
von weni gst enghasnyisty. Nyl paepligons an Wiy oz ent | bezogen auf di e Anzahl der

YO 0 SR Sl SRR S ngxv'rgm,%'hbaosaob.c i %nsegsrqpsa&;edmm&w :

L
lected from 2-hydroxysthyl
B AI -R2) methacry ate and vmyl acetate and e hydro(r:]llc vmlx ?l][omewor Blo igé yelny

unabhangi g v'Bﬂ%acwgﬁedN'vmﬂlmeT"do"e a%\racfylam ei ne zwei werlige cycI oaI | phati sche

to Gygp | EOREYh fa &Xérﬁﬁ'ﬂ'fe §r9pHIBE Vingiic YhRBASrGY kétetdatommbtit, N
i SP0 oger% Eﬁ% qr}&@ fi Mi‘.’n pldyﬁé merdHeF Blsebéted M 2BgRsxyathyne
zwei wertige gl Nmﬂﬁpﬁﬁi W@t of f oder Methyl, R4 ist
Wasserstoff, Methyl oder 5, worin RS Wasserstoff oder Ni eder al kyl

dar st el i t ,g0Mbrbeede for Mis-GaRactiAB a WRRINKES phiginbrel hydesbel deriamertetzod fin thet a R
und R sind pyhadehmaglif@tuieaRedormgde tlakiamis erosdlinkell inotbie preddnesciat aa biggnic solvettand das
Pol ymer® ei nirgdCehiidai ififdsreakt i onspr odukt von Ei nheiten der Fornel | ist mt O
bis 15 80 Ei nheiten eines vinylischen Mononmeren pro Einheit der Fornel
|, mit derstMaBeabascordiagtorrisim 80 whepein 2ehoRinijaterand BV+ight preeipedeler For mel |

vor handen sind flr den Fall, wo keine Einheiten eines vi nyI i schen l\/bnor(r;g en

el_ngeset zt32:Brockss :acepreingwior ¢lgim Ry wimtel jttier orgagico gpivent iey 5§ f’&@f? ngl, msthgn
bis zu # Ko hdl@ﬁ%!'@ﬂﬁaa!@n@eﬁu‘fdﬁe?@'@?iﬂ"ez@metﬁy'a%'l"wre‘?"@ ;'F&Mdi\ﬁé B‘P‘B’(ﬁ% ‘thero
worin in der OFextyrgs thereqhith, wgterro unabhangl g vonei nander darstellen Alkylen

2 bis 8 Kohl ff 2 f
gest i 141 g e{%eqsggqsc?r‘éﬂa?qt%?%f R R o fid o B e BlgRE 1 ° O o1

ol enctor¥ap asen o e/ meleid of Aoyl ¢ '9"*%553,3 ;;%P,}gf{fa* : 'Pﬁgﬁaﬁ%ﬁmen;

1 s mk
A I'st Sauersf; ?"f ' ﬁ n wom BRBcShatbrial AGR raqdub@dsédmnk
darstel Kt; upd, lens. Vvaria en WI e’in Anspruch 1 definiert
sinmds 3. PoI yrreres nac Anspruc 2, worin in der Fornel I R und R2

unabhangi Gesy RRIHRAEBFIr a8 Skir Ik GReréth & phodhitilof ard UvHiBhtGreiabd. enst of f at omen,
Phenyl en, unsubstituiert oder substituiert durch N ederal kyl, Cycl ohexyl en,
Cycl 0hexy|33nArbra£§J adckiding o cliis B0 Shérbinlitier srganibesolvent s tseleatiderdm @ibaroh methanol,

Ni eder al kyl , dinfatotiainide3 Bcetamidenacetbeitriie, Kisriethplacetdmisidedimbtkylsulioxsta on yribduresgitiseot,
Phenyl en- ni edehmﬁjdeythenapthanyvhtem und n, Al, AL R3 und R4 sind wie in

Anspr ucks 2 definiert.
387. A process according to claim 34 wherein the organic solvent is dlmethylsulfoxude

88. The use of a crosslinked polymeric hydroge! according to claim 30 for the manufacture of a contact
lens.
50
Patentanspriiche
Patentanspriiche flir folgenden Vertragsstaaten : BE, CH, DE, FR, GB, IT, LI, LU, NL, SE

1. Polymeres, das ein Derivat eines Polyvinylalkohols ist, der ein gewichtsgemitteltes Molekulargewicht
65 von wenigstens 2000 hat und 0,6 bis 90 Prozent, bezogen auf die Anzahl der Hydroxylgruppen im
genannten Polyvinylalkohol, an Einheiten der Formel
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4. Pol ymeres nach Anspruch 2, worin in der Forrrel | A Sauerstoff darstellt,
R3 ist Methyl, R4 ist V\asserstoff )y a‘i? und RL ist Alkylen mt 2 bis
6 Kohl enst of fatonen. 35 5. Pol ymﬁped; {r? i nspruch 2, worin in der Fornel |
A Sauerstoff darstellt, R3 ist Methyl R4 ist V\asserstoff nist eins, Rl

I st Ni ederal kyl phenyl en oder N ederal kyl cyl chexyl en-ni ederal kyl en, R2 i st

Ni eder al kyl en und Hi-sCH.Sauer st of f oder N-Niederal kyl. 40 6. Pol yneres
nach Anspruch 1, woni n der genanntg Pol yvi nyl al kghol ein

gew chtsgem tteltes §Ml ekul ar ge- cht von vvenﬁtens 10000 hat .

Pol ymex es nach Ans dvor Al e % #al kohol 3| n

gewi chtsgemttelt kuI argeg W cht von bis zu OO0 hat. 45 &

Pol yner es nach Anspruch 1, worin keine Einheiten elnes vinylischen
Monorer en ei ngesetzt werden. 9. Polynmeres nach Anspruch 8, das von 0,5 bis
20 Prozent epihiilaodreR' vnsl RFPrunpbhiingig vaseinangertAlkylsp, Arw. emlzym ovelestiphatissha uch
9, worfn d&mﬂge-rﬂiﬂ?mﬂsv'% ‘P'ﬁ?’leapﬂ% ietlenglkiengrdon ﬁeﬁﬁqft‘eﬁ't igSanass ar ge-
“wi cht zwi sé¥fer g0y Gﬂ’eﬁﬂf'we"l% U’?’E‘H%ﬁ’%@s Watperslol grie Methy!, Rwﬁh n n

Nul | ist. é’!ﬂs”l P’ %0 Horj o °’ﬁ'k¥:!|"é’s'8@d 91 93
und Al i st s"r%d’ﬂd ﬁ\n§' HE '9 P' §° ng
0 hat, Xem s ere ; §as nur bls 2
st pyﬁigyll 4 ﬁs&.ﬁ .qv rha qu W . .nh rxi adn .“b
zvm schen 0 en es i n’yl I SC en I\gﬁorre en pro Ei il’?hEI { ?er

r mel ungeset zt vverden 's 16. Pol ymeres nach Anspruch 15, worin das
Pol Yigg ez vmly&a&a@ MachTAMSHA&E N wddn 3n A6 FIRAQ Rl "FRQINRINENgIE YonbiREnBY dakstellen
enthal t, bengeemieaf vislisekdiaabiatotheh, Alyh Guty b OsisI P adnidtiofraleman, eine gesittigte
Pol yvi nyI al dgeidemphatistie zmlaweyweﬁspenﬁmb.ém RéHisaSoffaformelyAinfishaly@8n oder Alkylenarylen
Pol yvi nyl alniphdis we okj@iseftondenbédsr AfylehilkylbaaylerEmithesi bi€ 16 d@hledstbifatoment-av el |
ent h~l t, benopwef, MR odereNHTONEY| watinr R'HWasseretplf priarpitiederaiiyi§ datkgallt; und die anderen
Pol yvieny| alVaddbish wieioBespruch ddfiniatheind.en der Formel | mt 0,5 bis 30 Einheiten
von entweder ei nem hydrophoben vinylischen Mononmeren oder ei nem Gem sch von
hydr ophoBe rPolymeres yiaahofyispruem2.waiy |in derhEameld i nund 7 upalhBngig; wansinanger dpestelieny e
weni gst ens W'eGé'Wi 2 Rish Kelyeseipfialpmnan. ofaotiags uncuhebien é’éefeﬁ'f?ﬂ&'ieﬂe%""bé‘MSB@W'auf
das Gesant Jegpheryleny Gycloherylepriedaralkylopyunsubstiviart adenwyheituian duwéﬂfgagﬁ'k&ﬁhewee-
Ei nhei®® en disrerplisyiane Niegoraligionghenyles ador Rhepylenipdaraliylenpheryifn. #89 nyf' lAnR wpd R
Pol yvi nyl alsli‘ﬂmﬂ'" (Rrugh2 fefigied. | 50 Prozent Einheiten der For el enthal t,

gglzgglegy o Bb%%;%{m%’%% Kz%% ﬁﬁmﬁf SRRy Me% R o

Ei nheig} es V|ny ren unges worin bis zu 80

Gew Cht SB” Eﬂkreg%chgﬁﬁs%@w'} VoY Il é&%ﬂné)’qﬂf%%e?s‘?o«' 'A(é?srt sl s Mbiny! PeCis2 0
E' nhe| t der nlist! dhsdRMsPR| eMéFE enylb n gt NibdefafiylcyicHexyi Bér&ll?}\b usWO“ n
Pol yvi Wéd@ﬂaiﬁﬂé]ﬂlnd\ﬁ@ﬁt Sfleriof oddPNIRidagaiy. Ei nhei ten der For el ent hi |

bez gen auf die Anzahl der Hydroxyl gruppen auf dem Pol yvi nyl al kohol wobel
di e Esnhei trepmees ndch AEkuch 1/%Wdrin QerQibnddhis POvidsialkoR bik aema.&gam&a@dﬂbleﬁlargem
hydr ophi | erwicht voyi iwesigdtenis 10d006ater en oder ei nem 25 Gem sch von hydrophil en
und hydrophoben vinylischen Mononeren ungesetzt werden, die wenigstens 50
Gew cht spr d’plymereh path dp$prick 4, wdin dercgerannie IPpinanylalkohobeiz geydehtsgerhittakas Molskularge-
Gesant gewi otight a bisge 180904 ket
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8. Polymeres nach Anspruch 1, worin keine Einheiten eines vinylischen Monomeren- singesetzt werden.
9. Polymeres nach Anspruch 8, das von 0,5 bis 20 Prozent Einheiten der Formel | enthélt.

s0 10. Polymeres nach Anspruch 9, worin der genannte Polyvinylalikohol sin gewichtsgemitteltes Molekularge-
wicht zwischen 10000 und 100000 hat.

11. Polymeres nach Anspruch 8, worin n Null ist.
55 12. Polymeres nach Anspruch 8, worin n die Bedeutung 1 hat, und Al ist Sauerstoff.

13. Polymeres nach Anspruch 8, worin n dis Bedeutung 0 hat, R ist Alkylen mit 2 bis 8 Kohlenstoffatomen,
A ist Sauerstoff, R® ist Methyl und R* ist Wasserstoff.
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vi nyl i schen Mononeren, bezogen auf die Einheiten der Fornel 1. 20.
Pol-ynmeres nach ei nem der AnsprOcheEB]q {#é(fMJB%’ worin n di e Bedeutung Null
hat, und A ist Sauerstoff. 30 21. es nach ei nem der AnsprUche 17 bis
19, worin n die Bedeutung Null hat, RL ist Alkylen mt 2 bis 6

Kohl enst oi4. &Hoyrierds nadh iafdprudm s wokniTEthy38 ist. St Met hyl und R4 i st Wasserstoff.
22. Polynmeres nach Anspruch 21, worin R Ethylen darstellt. 35 23.

Pol yrrer es 15 dolymeiies @ahdiaspréuhsip walirhawistifenld,08 1h@ ,80 \Birihéitdn @bs1vifiisbherp Mekvateren pro
Mononer es  alRgeitwiin Formel |luthgesetzewerden- i - Al kyl acryl aten und -net hacryl at en,
Ca-is-A kylacryl am den und -methacryl am den, Acrylni- tril,

Met hacr y| #4- tRolymeres/naph | Anggiruch 8 5.aokie, nvalftmmermnmsteosl kRyoment, bis(HD. FrozehtcEinheilek @tae n,
Styrol, - dompek Lanthiil bezogencayf die Anzgk) den Hygiowtidienpen auf dasy Polyvinglelkoholdl kyl tei | 1
bis 6 Kohl enstoffatonme hat, C3-12- 40

Per f | uoraH(ﬁ°l¥F‘ ?f‘?ﬁhcﬂ!’é?‘% | WOrinrfioE Pelyvinyialkeho| wenigstens, # bis 2GeRrorart Ejheitea dor
C3-12- M uor fd' ??HH’?/I"B(?’@’H 'grurpen quh dom Palyyjnylatkohol, wobei die
rnomg ﬂ_/ﬁ m?m

Met hacr yl ox on Qﬁ‘g’ or) oing ‘éfgﬁ"@'l’ﬁ"dﬂ'?y"schen
Mal ei n-, Fu '2 y" 8 ﬂ\ NVUe93,
worin ein h Q t@{ﬁﬁn&en i é’#ﬁ% cm;}ynrog;l:o %IP Ig € ) a%gas
Et hyl aqi]yl at, propy acry alf 989 Y)'I
2- Et hyl heyg lP@ﬁ ranJe@Tn Méﬂ*?é % ﬁéraigalyv IQMJhSiP\;o azﬁrti( ?l} 50 Prozent Emh iten der
Propyl met hagob¥leRi en Itn @&ﬁtaaitdle ﬁm oQFﬂ r8c9 fuppel! A3V byr{aﬁrfte é&&ﬁ rat,
Styr ol chl or Qrobdd fd@NEnNIHY def Fofel Fmit' itH 4 wrﬁﬁgcuénnlh&{ohlaren%

ut adi en, Mwelts;woriRibis” 2 80 b(b\ﬂM{S.pfblz&@ der é@s&‘lﬁtla@'ﬂr ylisdho® IMdREmeren hydrophil ist, pro
Pert| ues heX)Enaéih;élr Fdrinela ar dearpelymsienoet hyl - met hacryl at, | sobor nyl met hacryl at ,
Hexaf | uorbut yl me- thacryl at, 3-Methacryl oxypropyl pent anet hyl di si | oxan und
Bi s( met hats: Polgmemes ugol Apspaich asravotiry dedl iPsliyVirglaikohol i 58 his S0 Froz6m IERReitBR G FoIMBEM
der Anspr dc leathdl; bézpgen BEF, dieinzahh deg iHudrbpytruppdni duisdem\Rolyeingaliehol awib 6 @liecErihitenided
unt er Hydr oxXXpmsLiit §.91 b0 Einheilinyoreentveder sinem\hydrophitenuvingtiiscivep tMvagmeyéraddenginem
Acryl affi d, Aemissivyop|hydrpriilencund hydrophgtien viadisshiem Mpromered umgesetaiwardehadie whnigstens
et hoxyl i er t & Gaviehispzazent hydiephilastMeaermeresantiaften CT%MW dastfiasantggvdaht demgenannten
Ni eder al kyI HEY'W"SHNG"WEP“LWEQQ%E‘FVPWEI‘G"FEF el substituierten

Ni eder al k I et he Nat r.i unet h}/ | ensul f onat
% Splpeoredh s %ﬁpﬁp@{m 7zb%% MR AP e A Swron

Nat ri unst

N Vi ny Ppygr ol mN— van SUCC , 1D

4- Vi nvl . s.n ger 17 t;g »g ri ﬁ %ed 1 A?ﬁ I% gstdkylen mit 2
schl ngBPy“ Ve ua erélag{ém aue %F{nosglﬁ"re %'Ftarﬁsﬁ oder

-di ni eder k der - met hacryl at en,

Al lyl ak*oﬁotﬁ&bﬁ&b@&cﬁ‘hﬁﬂ%@b W)ra'g{ ﬁh@l‘en Eﬁ%ﬂ@w 074 Bl 26. Pol yneres nach
Anspruch 255 poipérbdIna2h BinbhY d6rOANbrlchE 1%@‘3@3&&5 oif 3 S1opBEHs Mo &led Stsgwanit wird
Hydr oxyet hy lunte@i L R atiylebriilaten GHUCMBNACANANA, BLN FAIRiacryBfmidiéh Bl -Fhethacrylamiden, Acrylni-
Mag hacr | arvil, NStk Ay e 2 §-atkanobleh, 0, 21 kaMaRdn, C,Vi sadiqaNEren, ShirdY, C, —s-AIkylstIre-

Vi iY1 pyr r ol inelon, Vikplakgiemherh,Teivbrnc T ddrat Alkyei( 1.11- 6% e hibhighs@ie@dmel Y hitac icyl,ani d.
5 27. Rol ymPediwraikyithyliNeegbanglamihobthylseryiaiene - iysiatrpialeh eC:\ | o FRfilotaikglb@yidEmanger e
ausgewahi t vietehcrylatenr Advidoyy lune tNisshacrylbxytalkyisitxadom yN-Slingtaiiazol,u B0 ghalRyldsiseh aghi | e
vinylische WMslebmEvmara tiasgewidMasacansidreunt er 2- Hydr oxyet hyl met hacryl at,

N- Vi nyl pyrrolidon und Acrylarnid. 2& Pol ynmeres nach Anspruch 18, worin das
hydr ophob®é \'?P' PPS RSE AMPRISINR?. avoriRy 8p dtprihpbesj Mogorarescausgehit st unter Methylacrylat,
Met hy| ffet ha P?i’('atu?fapﬂﬂ"ﬁ i é‘é‘@"f’@ﬂacryl?h(?y%i%@x mabﬁrﬁtnv&new@ynai Yethempibpanriabr e

ausgewghl t V& °py tW@(‘R’ '°<9Pt "WN)‘W nylvalesati Shyalchierer

© Acryl ani d. g‘g‘ﬁ?' Nigptolugh Myletache
~ Monorer e au “t' H‘ “['a%tt 'S%ﬂ'ay' exgfluorpgtymera s

- hydr op | e Ui n l 3 C acm)oxwiyge mypro g)tetramethyldlsnoxan

Hydr oxyeti},y lPBWrLQ@sCﬁa\éJ\ @Fnem 'H'e M&E{Ju&‘érﬁ%é %O orH\ngn ﬁ‘cdr %Ll%s IMonomeres ausgewahlt wird

unter Hydroxy-substituierten Niederalkylacrylaten und -methacrylaten, Acrylamid, Methacrylamid, Ci —2-
Alkylacrylamid und -methacrylamid, ethoxylierten Acrylaten und Methacrylaten, Hydroxy-substituiertem
Niederalkylacrylamid und -methacrylamid, Hydroxy-substituierten Niederalkylvinylethern, Natriumethy-
55 lensulfonat, Natriumstyrolsulfonat, 2-Acrylamid-2-methylpropansulfonsdure, N-Vinylpyrrol, N-Vinylsucci-
nimid, N-Vinylpyrrolidon, 2- und 4-Vinylpyridin, Acrylsiure, Methacrylsiure, Amino-(durch Amino ein-
schlieBlich quaternérem Ammonium)-mononiederalkylamino- oder -diniederalkylamino-niederalkylacryla-

ten oder -methacrylaten, Allylalkohol.
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30. Vernetztes pol yneres Hydrogel material, hergestellt durch Vernetzung

el nes Pol yneren nach Anspruch 1. Ea& 3&1 gidrat I slerte Kontaktlinse,
hergestelit durch Vernetzen eine o?'% 4 nach Anspruch 1 in Gegenwart

ei nes organi schen Losungsnittels und eines Radikal ketteninitiators in einer

Kont akt | g Sp%ml%ahaen CAnépith l2b,Bhckife iR My dHEshileR MG GBS SLsSERARIOWEINRR HY&6BthyiL €N
pol ymer en Makériad BydrékysthylRRaY\@@ryla RN MMRSH R, Diffaty|fon@ Rt ISR IViaigysid ert e
Kont akt | i ns, vikyipyersigios] @hiceroimathachfet, M(1, 1:\0RhdtiRS-Obatyacrtianial el | ung ei nes
vernet zt en pol yneren Hydrogel materials, dadurch gekennzei chnet, daB ein
Pol yner eg7. rPalytherds sachudispriich 17, Gege rdaamtdraphma;irwn@m Medere huseewﬁgls dird tueters und
ei nes Radi Reitylptethatrgati und Vinglemtas undbdasdiydrbphile violliscB8 Mohtenerendusgawihinaiid uhies B+ uch
32, wori n diydroRathyiosthacrylahtNoYinylpydoliden ind@atvlamisk wendet wi rd. 30 34. Verfahren
nach Anspruch 33, worin das organi sche Ldsungsmttel ausgewahit wird unter
Et hanol , 28vifolymerss nagh 4\!1??'3'5’1 1% rweimidas hysephebei \invliscthe Moppmerd pusgewdhit wird unter
Di met M1 ac Meiwimethagrylating Yinwlagetah undjdas furoptileyvinylischp Monqieepe,ausdeydialt witdsifies 2hen
davon it Mﬂ@’é’P‘hV'@Bth@G"at%Y'Pyé?’lf"ﬁ'ﬂmh%l'ﬁcﬁ(ﬁg'b’ruch 33, worin das organi sche
Losungs nmet hy suI fOXI d | st fah ur Herste [ ner
hydratis 9erP z HF“%’ onYRE &S ‘ZEE %H’g " nach
Anspruch 1|_| o 2 ?_é"g‘ﬂ'ﬁcé'g P‘f"éqre a%eal ¥Es
Radi k&l ket t &R )ﬁ'l or |n elyrf’gr onlf ak 1y| nSenform vernetzt wird und das
erhal ten n
vedi um A?uﬁ@ﬁ‘ﬁ%*e?%@?"@nﬁaﬂé”%ﬁﬁ bR et Shes Potri i AEAGP
LLrYIVckzugevm n- nen. 37. Verfahren nach Anspruch 36, worin ein
Ph

Oloi 1. Hy@ratisionts KbAvaidiingeherdbMRAREI Veriétiod oindPPoRimere @hdhHMESHIhNAR BeddRwa UCH
36, wWorin @mes QfggmsthernC Dssuhdgdmitiely uiiti teirRb FAtRDIaRMItEtord ifi binen Kertakliihddno@l und
Met hanol [ﬁqtminbfﬁh ey oradiobn goGudlienBi thrnefxtentpalyinbroh MatehilisTia tefhgmaiBligiiMbdium,
. Di et hyl suluimdté gbnartlerhydretisierte Karitektiinsd aurickzugadiaienCemi schen davon mt \Wasser.
39. Verfahren nach Anspruch 36, worin das organi sche L6sungsmnittel
Di et las/| 824|Viedatrer) zinsiiersté@liOng/dines Verneiztenchelygreren Hipdrogetmaterials, dladumbl gpkepnzeichrial debbgel s
nach Anspr wintPoBpneres nadhcAnsarech| 1Uim Gegenwast einés tganischénl-Ssungsmiftels endteinas Padilielet- f Ur
f ol genden VRAnitelogyemetAMIrdAT 55 1. Verfahren zur Herstellung eines
PoI ymeren, das ein Derivat sines Polyvinylal kohols ist, der ein

gewi cht s@%rﬁeﬁh@ﬂ"tﬂé@' &mf\éﬂb&?d@a@w8M°'WWVMMH‘@@%¥P§W%%U"%t und 0,5 bis 90
Prozefit, %?Fa‘ erA r?ula di e A aho d i roh>‘<a ung | |u gg ann}a er, £
}30| yVi ny B, 'H'e aﬁg? (7 7 ox t2 5

anol,’ Dlmethy ormam tamld methylac me}pa‘s fi " und

R2 unabh~ ngsf’?f"\(/j?)vr?%’l°ﬁ%rnecf'e"r'scﬁnlgy7 °8r'f"tv>&arsysﬁ en, eine ZV\BI wertige

cyclo 0, I n oder

Aryl e%éal gjyﬁigﬁ%ﬁ&ﬁ’g% I?nggmm% Saspgdaé h.‘é&%@ Lﬁhﬁmg%ﬁétb‘gt g‘? ?g'%der A ist
Sauer st 0§g, ,vePiRrenQSiorRdlR e?d@?hg)&?aﬁ&uérﬂﬁ’ kbiitdklip Odad B gekShRzdichhet, B Sif rF‘él rﬂsrgs oder
Met hyl, R4 nagit AndBa&eT it GdgbnwaltRingy brgQfiRhen smitd Lrid dires VGRRAGRnMitibord e

Ni eTer al ky leindaKértdklihdonfortl versbet Wil Radlags eriaiBne Yej6NehSd véiiAlY polyrssre Madrial in
Wassekst of feinb@twasfigen Widiufi ' SqGilitidrt ita, IRE.8IE igBnaviMé By diaiSien®S” KOARSHIRS SUr0Ekzugediny

Ni eder al kylnen.wobel das Pol ynmere ein Additionsreakti onsprodukt von Ei nheiten
der Formel 1 ist mit O bis is 80 Ei nheiten eines lvinylischen Mononeren
pro Ei nha?. tVedahrenimashmmisprlich 36 worid ein PReigbnjietve unciMBLiehti veriandet avird.

45 38. Verfahren nach Anspruch 36, worin das organische L&sungsmittel ausgew#hit wird unter Ethanol,
Methanol, Dimsthylformamid, Acetamid, Acetonitril, Dimethylacetamid, Dimethylsulfoxid oder Gemi-
schen davon, oder Gemischen davon mit Wasser.

39. Verfahren nach Anspruch 36, worin das organische L&sungsmittel Dimethylsulfoxid ist.
s o _—
40. Verwendung eines vernetzten polymeren Hydrogels nach Anspruch 30 zur Herstellung einer Kontaktlin-
se.

Patentanspriiche fur folgenden Vertragsstaat : AT '
85
1. Verfahren zur Herstellung eines Polymeren, das ein Derivat eines Polyvinylalkohols ist, der ein
gewichtsgemitteltes Molekulargewicht von wenigstens 2000 hat und 0,5 bis 90 Prozent, bezogen auf die
Anzahl der Hydroxylgruppen im genannten Polyvinylalkohol, an Einheiten der Formel

" A O A
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20 Prozent Einheiten der Fornel | vorhanden sind fUr den Fall, wo keine

Ei nheiten ei nes vinylischen Monone tzt werden; und worin der
Begriff "Nieder" G uppen defini ertéﬁgziéﬁﬂgaiu 7 Kohl enst of f at one

aufwei sen, worin die Ausgangsmaterialien in Oolicher Wise mteinander
ungeset zt werden. 20 2. Verfahren nach Anspruch 1, worin in der Fornel | Rl
und R2 unabhangig v ~r&Heer darstellen Al kyl en m't 2 bis 8

Kohl enst of f at omen, Arglen mt 6 b| 2 Kohl enst tonen ei ne gesal ttigte
cycl oal i phatische zwe|wertige Gr toffate

Aryl enabkyl en oder ary I"éﬁ b| s engtoiiatorren oder

Aryl enal kyl enaryl e% t bis 16 hI enst of f at onen A R'st Sauerstoff, NR'
26 oder NHCONR', worin R V\asserst of f oder N ederal kyl darstellt; und

di e anderen Vari abl en wie in Anspruch 1 definiert sind. 3. Verfahren nach
Anspruch 2, Eitawerip Riand B3 ueabhingig raneimaererdlkylena BryleRcRing angwertign pxglopliphatische
dar st el Pen’ ABOR %ﬁwﬁﬁ"‘y?" bﬁ"@'eBa%mdéW'Bﬁaf“é'Pm ist F'h' ‘I’d@h1 Al st ‘B’?W@F%rt

oder substi t Pfs‘ f‘”e' @Sﬁﬁ stoff oder Msthyl, R
oyl ohexyl en i %7 qder Q 'geigj%:grngggg;
N ederal kyI ede wobel ymere n\s/t nbnsr pro von W ﬁegﬁ :gr 06 el 1 ist mit 0 bis
Phenyl eﬁ ni e él e I’E hh it"de! de?lvlg rbls zu
Anspruc nEmhe dfﬁf %&? ﬁ*#a wo Eé Bink bgﬂ@jﬁ A
Sauer st Off dﬁi’%@t@ eh emg wor "Nieder ﬁfﬁﬁg S é?i i rt l7'| |
und Rl ist Ag |§§1 @oﬁfp ﬁﬁh’?g&r% ﬁuﬁfrﬂf@ﬂn UBlicheY SWeige th uf%l?naria@P gesetzt
Agspr:uch 2, wegdh. i n der For mel A Sauerstoff darstellt, Rl ist Methyl R4

I st~¥\asgerstoff, n ist eins, Rl i st Ni ederal kyl phenyl en oder

Ni eder al kyad cyériatvex ydch Anspruehl @ rwadkif il denEorrfi®d | RSind IR esbBRizAbils yorinandeiCdaiisliénSAlkylen

- Sauer st of f o2 bis-8\koRBRstabtsiyibn, Ad{dn it 6\ey f2orvhieistoffacen/\Giag gasttigtd cyclvaliphatische r
genannt e Pol ywsiwertiga|lGugppe Imitcé bisgovikoblabstafetombrt, arwensikyidnl el Alyigperylomingthl bis Q1
weni gst ens 1BgB@stéfatomedy odéycAryleriakdenarylec lmitAlss pis 16 Holilpnstefiatormend Arist(Sanerstoff, NR"

Pol yvi ngsl al kedeoINHEDNRY averie R Sasserstefiepdee Nieldrallofk darsteltfeund 41> anderenVerfigblen wie i s
zu 100000 hafinspgeh 1dafifighgiedy nach Anspruch 1, worin keine Einheiten eines

vi nyl i schen Monomeren ei ngesetzt werden. 9. Verfahren nach Anspruch 8, das

von 0,5 bi% WaFfP'bE’éhtA“ﬂ%hé-lvt%W"d’E'rFW HBj und F‘eH@aH'i‘ﬁ“t!'g venginanglor e Aliggen

nach An spru Cﬁnt bl F(ﬂlpn y npms ity 9:1 |tu| furch Nisderalkyl, Cyclohex-
gewi cht¥gemi ’blcﬁ‘é é‘ |%%Wl 'Q wﬂg‘ﬂlﬁ%ﬁmy' piederply
Ver f ahren nafffrianeivRe °Ntﬁ"r"' pllylqnheq At fad ﬂﬂ%B’Fuch
8, worin n di"é"BEFRGG 1 hat und Al ist Sauerstoff. EP0216074B1 13
Verfahr en a c r d S i t
KR e %vam itk e A 8
V\asserstoff erfahren nac nspruc 3, worin Et hyI en ist. 5 15.

Ver fahren J‘a%}faﬁg§ NRSHC AnshruchV@! iwdrir? H 8&NEdimél, 10A sanslstﬁﬂ dbisBRERt &P miﬂg: R* ist
Vi 'Q%L' schen WageRRien isP bis, Bt rlgleﬂlédeﬁm&lp WeRYISHE bdek NibdEHBIRYIdy ohexyiBH- Al6deralick@n, R? ist
VerTahr en naniadMDhuﬁ&Nlﬁ,SaWdﬂrbdﬁa\BNuﬁ’ rayEr € weni gstens 1 Prozent bis 90
Prozent«Ei nheiten der 10 For el enthalt, bezogen auf die Anzahl der
Hydr oxyl gréuppefahran hact énspreh yiyworig | dat Qanhmte Poly?myléu@htil alnrgenicitsgehnittéites Maleklilargs ,
wori n der PoWightivorywenigelenso10080hat. gst ens 1 bis 20 Prozent Ei nheiten der

7. Verfahren nach Anspruch 1, worin der genannte Polyvinylalkohol ein gewichtsgemitteltes Molekularge-
45 wicht von bis zu 100000 hat.

8. Veriahren nach Anspruch 1, worin keine Einheiten eines vinylischen Monomeren eingesetzt werden.

9. Verfahren nach Anspruch 8, das von 0,5 bis 20 Prozent Einheiten der Formel 1 enthit.
50
10. Verfahren nach Anspruch 9, worin der genannte Polyvinylalkohol ein gewichtsgemitieltes Molekularge-
wicht zwischen 10000 und 100000 hat.

11. Verfahren nach Anspruch 8, worin n Null ist.
55
12. Verfahren nach Anspruch 8, worin n die Bedeutung 1 hat, und A" ist Sauerstoff.
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Fornmel | enthalt, bezogen auf die Anzahl der Hydroxyl gruppen auf dem
Pol-yvi nyl al kohol , wobei die Ei nhﬁI %lq gﬁg llzormel mt 0,5 bis 30 Einheiten
von entweder ei nem hydrophoben v 9 g R Mononer en oder ei nem

Gem sch von hydrophoben und hydrophilen vi nyI i schen Mononeren unge- set zt

werden, 3 QerdRidh dich ARsprieR 8GRt G IieHULAARG 0 hBY AT ISHENGIRR it R ETREMRAstHato8A,t €N
bezogen aufq.gdsﬁ,e@@ﬁam.gwhwhﬁ\dderstw@aaam en vinylischen Mononeren, bezogen
auf die Einheiten der Fornel 1. vy; 18. Verfahren nach Anspruch 16. worin

der Pol yMi myrtahdén hach Anspruck 83, vosin R IEtyBnRt.0zent Ei nheiten der Fornel 20 1
ent habt, bezogen auf di e Anzahl der Hydroxyl gruppen auf dem genannten

Pol yvi nylSaMerfabdep naghbAisprache1, Bvoritn ewisaben 0.6t uido8hBihhejtemdes vilyitheni MondDerdii piaei t en
des vi nyl i Eohritrdelfamoshburegeseiriyerien.zt werden, worin bis zu 80 Gew chtsprozent
der gesanten vinylischen Monomeren hydr oph| | ist, pro Einheit der Formel |

i n dem P8 Yeriahiem nachinsprach 1Gewarig lat Rolyragr wenigsiops. ¢ I'?romt big@P iPrpzend [Einheiten der

Pol yviny| aFRBRIdenty#iabazpgepauf W%HV"’EWHH’EP%"@H’ qemy Polvyipyfaiohql. ent hI it,
bezogen auf die Anzahl der drox uf dem Po d

di e Ei niid Yerina nech Argerich 1 "'&q«a 'eh e E?f? °'t
hydr ophi | e °"Wn§/‘f;f'§ H’@ﬁ ag %em

I

hydro%hobe Sl{j n'og nh avgr;% von er Céin mscﬁ@‘ ob vm

Cewi ¢ tspr %fa I p erﬁ hB enauf
Gesart gewi o %cﬁ%@?ﬁlﬁ fln g sl Mbd&)ﬁb asrwnﬁaten %%%n g

Ei nheiten der Formel 1° ) ? ﬂren nac e| nem der AnsprUche 17 bis 1 ,

VOrin n 4@l QerRRER HicH f)Gs |16 %hn dwﬂlyﬁnwa‘&&hoﬁ% 26 B 24 B0 Prédent MfHeltehHeE Por@Ch

ei neEmygder  Asindi bobdhed: dufltieSAnkshi d¥¥MHydridxylgrbpéh &3 ek eHagntéNUPolyvifRikohdiY wobé idie

Al kyl en m Einkeitbrt Ger Formel 1| mib0,60ki$ P0Eihieitdnodes WilischBn Mohonardnamigbsditzt worlish, wérin

Met hyl  undbiR4u 8 GewléhispRtaht @dr lgesadn vidgiséhati Manbnesd mydisphp st) lo Eirheit ted FormelR!

Et hyl en dammsdemlHotlymeid®. Verfahren nach ei nem der AnsprUche 17 bis 19, worin
ei n hydrophobes Mononeres ausgewdhlt wird 40 unter G -1s-Al kylacryl aten
und - #ett9a¥erjshan each AGsprich-18) woyih derr Rolyainylaliohol yord 50 bie 8h Brozdnt Rinlbilen deAEermiel -
tril, Methahdlti bazegen puf dig Angah! &sir Hydroxylofuppeycauedem Ropvinpakahakenebsi die Einheiten der

C2- 18- Hal oﬁ?fme'riéfhfo%tbgﬁ'@IE'"he@D rangnupres eip P’éhy(mm"e" wwlﬁweaM@m"@t%@F?r einefpr i n
der Al kyl Gamisch vpn hydrephileg unWrogp@plbmayafca%Moqqmren umggsqtzt werden, die wenlgstens
Rerfl uor aI R Pé‘t"ﬂgﬁpf%?"bwf% MORRMPERS °R t'teaemsejta@hdaa fRgsamigR¥ichLaer genanntay

CS- 12%F| uolBYIRShRL, MpRematen, PezAgan auhiip FR9iHY cryl oxy- und

Vol o1 200 Siigrer Ve singr 3 x@sa@%aaﬂﬁﬁ%&@%z % B%éw@ﬁtuga%@ﬁ* T
wor i n e'zﬂ 0{( hak ReReRedd s%&? Brliche "H":?Q .f% J}(‘%Ltheb' IQ%lik)ﬁe@L\Ithls
ohl

Et hyl g n@@% B

2- Et hyI hexyl acryl at ﬁ/bt e tﬁﬁ@r& at yI rre acryl at

Propy! rre.tzh%srtawe%ach\(hémcﬁ@ewn m\émt,)ehrasreemonat Vinyl butyrat, Vinylvalerat,
Styrol chl oro- 50 pren, Vinylchlorid, Vinylidenchlorid, Acrylnitril,

1- Bt en, 23BvbrisieR RachNieMader Whsptichd 17, b.éfnmto‘ﬁ.ob.mawrop%uay IMBhdinerad Ribda@shit wird

Per f | wor hewiytérad, b tAIkyiacrgiated oritly-mathiachAdén) C1 - fRlkhdtBAapidah und Sracydmiashhesini at |,
Hexaf | uor b, \Methaeryihihif (nyl-Gi 11 -allkaridetoin 305 £y Al C@p\sHHtakenom tStydl,d81sé -Alkpisyre-und
Bi s( met hacnen, oxX¥mylatikpigthgr,et wetinet deyi dAilitbibox An. bi®5.6 \/Eotlembtoiiatomeac hatei Gem-der

Anspr Uche PaibpratkyleBylthiocarbanyleminoskhythcofaten| und - vinthacreletes Gruscrtuptalkylecrylatendur@s

unt er Hydr ilgton.i Aarylewt and Wethderylodytelkylsiloxappm t eMinyleasbazake EivacAlipilastosm der
Acryl &m d, h Bemnayt BaspriundMesacposdpiy| acryl ami d und - met hacryl ami d
et hoxyl i erten Acr yI at en und rret hacr | at en dr ox -subst | tUI erte

" Ni eder a| p be ethylacrylat

"~ Ni ederal ky y t‘sPP' 'Et t ,
E = X | 2‘m ren Vl rr | UtyraNﬁnn myleth- ¢
4- Vi nyI pyr Eh ther, %uorll eth th amln B| %& g Iuorbutylme-
schileBlic at erni r non| eder

- dini edeisa‘v%l%mng& JMeﬁﬂ&‘Jr%kd‘dcﬁ&W |bf§ 191 §8in QHIE droBﬁFe&'%ﬁ&He?Js%sgewﬁhu wird
Al Tyl gl kKohghter HydrogPsubsiifi eﬁt&hﬂﬁ&hr&h@ 1885 tHdULmBthacyiatdNOAdrylarfid, MRl ¢.e5
- Mononeres  AlkpsEad indUnefadhdnitd, otrisellie?sél RériAitbr und -methacrylaten, Hydroxy-substituiertem
Niederalkylacrylamid und -methacrylamid, Hydroxy-substituierten Niederalkylvinylethern, Natriumethy-
lensulfonat, Natriumstyrolsulfonat, 2-Acrylamid-2-methylpropansulfonstiure, N-Vinylpyrrol, N-Vinylsucci-
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met hacryl at, Hydroxyethyl acryl at, Acryl am d,

Met hacryl am d, Di net hyl acryl am d, l‘ﬁﬁﬁgﬁl Vi nyl pyri- din,

Vi nyl pyrrolidon, dycerol nmethacryl Di net hyl - 3- oxobut yl ) acryl am d.
27. Verfahren nach Anspruch 17, worn das hydrophobe vinylische Mononere

ausgew hi t vghid wOhdgyrdidon, 2- u%LW&IWﬁEhWAE% MaRheisBrb, HftoAburct Rflingl 8-
hydrophi | e \geiRgdibs ﬁr%ﬂ%ﬁ&nuﬁ%ﬁ%ﬂ@@r&lkyﬂnh@- déiBit -Biniedaralkylamino-niederalkylacryla-

Hydr oxyet hyltmdb.aa@mwmemnﬁamyﬂopyrrol i don und Acrylam d. 28. Verfahren
nach Anspruch 18, worin das hydrophobe vinylische Mononmere ausgewlihit wird

unt er Met beylverdnbenaiagt Adspructol25/iwoirl 6if Biydadphiles Mbnotasred1yudgenpiliit Wird whiten YHydrexybibyl-
Mononer e ausgthaglat Hydrogethyidcetat, Acrylamid, Methbdyylindd.Digbthylaangidniid Aliylalieohol, Vinylpyri-

N- Vi nyl pyr r adin, Wioylpyoakiow\@lygbraimetiacrild, N-itd iimdthyb Broxohayllagmigpiduch 19, worin das
hydr ophobe vinylische Monomere ausgewhilt wird unter Methyl nethacrylat und
Vi nyl acet &% Vedahepndeash Hpshreshhi7) avorin dssl hysieonkobrbinylihee Manesigeanpuspewdhit wird Rt
2- Flydﬂbxyetmvmm%{ﬂwnét\/mvlw ¥pd @aerheiophile Minyliprie Mopgmesgauggewityt wigsl unter 2-
Ver f ahr en” zivarsetyigehagidatdi-Hadeyweliden yiddevige¥dy ner en Hydr ogel materi al s,

dadur ch gskennzelchnet daB ei n Pol rreres her estellt wird nac Ansg)ruch 1

Ge tVe 3 na&p h@n welau5 Rogere ausgew It wird unter
Radi KBl Ko 1 ﬂ}!{Tﬂgﬂg ? 0(% "‘()é‘?‘?S’EP%"'%”@WW&H'%B'F%‘%{‘F?' %,
worin $n P 9'81( f"§ 'WVE'P'E’H'{" Mt wird. 32. Verfahren nach
Al h
i S SRS S e
0 et hyI acetl-@moﬂfeth ' ,d &ld id. s avon odor Gem schen

davon gt Wasser. 30 33 \/erfa ren nach Anspruch 31 wori n das organi sche

Losungsm B0. SlortaPrdNEALNNArSibiuhdained vbradiztenisblym¥Rh Hadtbduinatenbls, ldadurdnQjekdaRichnol) @Es
hydrati si er teinPdifdies HiolgbSISIE wird] Radh IAHr@R 4 8N Gégenwainéies oftARsdhbr LI0RdMIREIe Snd1ach
Anspruch 1 idhefRgfaAREBhIniRitdECTormREz0WiR. SChen L6sungsmttel s und ei nes

Radi kal ketteninitiators in 35 ei ner Kontaktlinsenformvenetzt wird und
das er hal 8&n/erighemnat Anapruchcdlpkarib ein [Postyinitatoe uldly\eLicht berwendetiirdm waBr i gen

Medi um aquilibriert wird, umdie gsnannte hydratisierte Kontaktlinse
zurickz ugémwﬁah@nnacmwspmfiﬁh wern dascorganischer Wishngsmittelaysgewdkiy wird unter Ethanol,
Phot oi ni t i atMathapeldDimethytiorrnamid, cAcplemide Acelgnitiy, Dimethgaetamisy Dieathylsuliowd Hpdptn@emiuc h
34, worin deF§h°@rdg\€9ﬁ'|@eWW%E%rPQ%'ﬂ'k‘@#ss‘?{usgewahlt wird unter Ethanol,

Met hand?, Di rret | formam d, Acetam d, Acetonitril. Dimet acetam d,
Di net hyl X2 f‘@!ﬁ‘ nJBeY AnERIHGh. 3%@?%%%#"%8%%@% %‘E‘ﬂ@ﬂs‘ﬁé\f’dﬁ m t V\asser
45 37. V f\;\ ren naﬁ A‘n c che P
D ety S Q; gl oss REED ri ik gs

Revendl cat I
I T, Li, '%? IIel qU| II'es un ~r| v4 (5 rs'e al cool po rf/]w n Ilque,
ayant un p0| s nnldculalre noyen en nmasse d' au noins 2000 contenant de 0,5
& % P8BS VeRRHAR actBAhsHSHU4EWdHR o IPR&IBIATRatDY ViRl OVt Serdlehast wi@! al cool 55
poI yvi gyl ique, de notifs rdpondant & la fornmula 41 EP 0 216 074 Bl

- CH2- . 36. Verfahren nach Anspruch 34, worin das organische L&sungsmittél dusgewlhli) wird wftékl Ethandians
I aquel | e R1 mdthahtl, Bimathylfornokenid: nadatemieln Acethmbril,gDioveib@acetmidy [Dinmethylsaifoyit ender, Gerni-
gr oupe cycl cehdnpla®h, cfescGemischen davon mit Wasser.

nach Anspr uc gine z"lljll J_kklr %“ ‘Ielf'z@eévnr §n da Jﬂlg ellfe:j;

45 .37. Verfahren nach Anspruch 34, worin das organische L&sungsmittel Dimethylsulfoxid ist.

38. Verwendung eines vernetzten polymeren Hydrogels nach Anspruch 30 zur Herstellung einer Kontaktlin-
se.

50 Revendications
Revendications pour les Etats contractants sulvants : BE, CH, DE, FR, GB, IT, LI, LU, NL, SE

1. Polymére qui est un dérivé d'un alcool polyvinylique, ayant un poids moléculaire moyen en masse d'au
moins 2000, contenant de 0,5 & 90 %, par rapport au nombre de groupes hydroxyles dans cet alcool
55 polyvinylique, de motifs répondant & la formule

. A



10 divalent, un groupe aryl bneal kyl bne, al kyl bnearyl bne ou

aryl eneal kyl enearyl bne, n est 0 # ﬁ%ﬂ ft un atonme d' oxygene ou NR, A
est un atons d' oxygbne, NR' ou un 8 36 ei do bivalent, R3 est un atone
d' hydrogbne ou un groupe nethyle, R4 est un atone d' hydrogbne, un groupe
met hyl e ou COOR5, 00O R5 est un atone d' hydrogbne ou un groupe al kyl e

i nferieur, sous r~s@iveHgne si R3 est un groupe nethyle, R4 est un atone

d' hydrogbne, R et B sont indeperglanment un a d' hydrogbne 15 QU un
groupe al kyl e inferiieur, ce poI e et aqt un _giggwt de la reaction

d' addstion de noti f;‘nﬂ‘aﬂ’ TROTTRIDE TA H) a 80 $Btifs d' un
pol ynbre vinyliq par repondant A la fornul# lgx sous reserve qu'il vy
ait seulement jusqu' a 20 % de notifs repondant a la fornmule | dans | e cas
oi |"on n"utilise pas de notifs d" un nononbre vinylique ; le terne

'i nf eri eur 9ang 2ayelle Es%tﬁfswéed prsty esntaysaswuppwq&ne anyléne. yraouRscCyeleniiphgticue 20
2. Po1°yrrer%“'aé‘iﬁf H?l ﬁﬂ'fy a? 8 rfawwa ’36321'8 Rlfylenepnyipg -I et BP‘M)IAe 91“ “"R et
R2 sont in n‘f” 'ﬁ%s ﬁ N "tg' @g

2, un grou | | fé "9 p

aryl bneal k ?L% %ngsﬁ I dro p asont%l)n Do P‘EJ ﬁft | bne
en Cl3 & rb‘?ant?ﬁ | oS atome
d hydrogbnepaﬂadf rf& 9@. cd vn f dxrﬁr ol es
sont tell eguilitD, bre§ ait |6FT\€M% fﬁrép n ol ﬁr % 1Yans B
revendi cat éa@rbﬁzl:onqﬂm%e &Ql&@ motifsodigh Méno yﬁqu 3 163 rietPdéfinissant des

|\gependan§mrgesm"gﬁsqy9eaﬁ}ngyamﬂm@1 c2 a Cs, ph nyI bne non substitue ou
subStiet ue par un groups al kyle inferieur, cycl ohexyl bne,

cycl ohexy| Poiend deydnhia eveéndiciion & Udahs lotdi) dsnehis forrhuleS], RUetS3 1364t liddéydndmimetitdeg I OUPE
- al kyl e 30 groupesélkytéineen C. plteraytidnaed at kit bna gratpedycloaliphatiqueashtkidvaient en G 2

i nf eri eur) Ghdmgriupe ayéngalik@ene doratkylerehryRiEnan G;r¥f Gk b ur greupp lafyibyéadknidnecdn Gi; A Al ,

A, R3 et Rbissdnest trehtame d'oxygdviei NR'SowldHCONRY, oleR't el ut atping W'hidrogéne Soliny/graupe

sal orgsl a r eligdenofrdout ;jebles autrog| vanigblgscoquiddlles qlmrdéfinies dansriamavenditationt.eat un at one

d' oxygbne R3 est un groupe néthyl-e, R4 est un atone d' hydrogbne, n est 0

et R esk 'arwwdsﬁen @ndang leguetislansalg famele .yFiiet B2 208t ingépprgiamment un
revendi cat 9’6‘1‘1’92“"‘3’ ph ﬂﬂ? F%[' ?"B?"FH?I Q"bs" f“'hﬁ’%&eoﬂ'ﬁf'ed'“fé&eygbne
R3/ est un n c?“ H tug RaE wn pefé;%"‘!'e RI
est gro u aﬂh ényléne(alkylé e inférieur}
i nferi sur)% '8 ?’)s 'arﬁ? groupe al kyl ene

| nfOr ey Byl lawaveﬁ & Qd%x ae Qtha mpm% A Sy, B Gt -

6. Pol ylr#br 4r 'Wﬁf cfgp&

pol yvisnyl |%uegg%ﬂ‘n 5, ci‘fgl r% yen en mas gég i s 13006000 7.

Pol ynbr &, spdiidrd éblohﬁ‘é/r%wﬂhneﬁlad S Yans ledéanéané R9btRle b, ‘i\ddsl ur?ét&&od 3 \He 'awuhque a
un poi ds ngHbige héMyle® RFBMEM didine d'hydRidenths 38t &Yal @ntaﬂsssqygeua@ A Rhridir)-

Po{ yTer e . SgHéayRrb @u Iy Rt idyBIBhokyld @R§A2rle ORIBHRLI), (2 6B Ul drbuipS BlkABHD itéieli0e: | T

d' un nononirest uhi dttyrel dBxfgen@ou dJroUEE NaUkGIE inBledra evendi cation 8, contenant de

- 0,5 a020 % de notifs r6pondant a la formulo |I. 50 10. Polynbre selon |l a

revendi ®at Paymédy seiba riesrevendicatibn € @lansdbqueldéditatabal polywidyiiqyel @ ua polds paédtiiaire moyen

nol ecul ai ren masyedialomoimsetd960.conpri s entre 10. 000 et 100.000. 11. Pol ynbre
selon la revendication 8, dans lequel n est 0. 58 12. Polynbre selon | a
revendi dat Pemege solea lasrovendicatipn ) danst lequeldedit alcogh pelyvinylinye a gn psigsyholéculaitpmeye |
M 36 EPpassesHiant jusqu'a 100.000.

8. Polymére selon la revendication 1, dans lequel on n'utilise pas de motifs d'un monomére vinylique.

9. Polymére selon la revendication 8, contenant de 0,5 & 20 % de motifs répondant 2 la formule 1.
50

10. Polymére selon la revendication 9, dans lequel cet alcool polyvinylique a un poids moléculaire moyen
en masse compris entre 10.000 et 100.000.

11. Polymére selon la revendication 8, dans lequel n est 0.
55
12. Polymére selon la revendication 8, dans lequel n est 1 et A est atome d'oxygéne.
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13. Polynbre solon | a revendication 8, dans |loquel n est 0, Rl est une
groupe al kylne en C2 a C6, A est @%ﬁr@ %1oxygbne R3 est un groupe

nmet hyle et R4 est un atone d hydr%b 3 Pol ynere selon | a revendi cation
13, dans | equel Rl est un groupe 6thylbne. 5 15. Polynere selon |a

revendi cays, Gidlyhares31I8 lal rVEHMEatiSH S, 'dBhsUodddi redst & Grr BBtuné SroGiR AKYBARYIEH €S2 Cs, A est

vi nyli ques  SpRiomBidtoxybdhe; RUbst ugrbupdTicinyle bEROSEa ot d'iydloganelll 0 1. 16.
Pol ynbre selon | a revendi cation 15, dans |oquel |e polynere contient d' au

noi ns 1 %aa Ffmdredelonmairevbmiickiibn 13, dansipqualdii ekt ua ghopd diiyitne.e 1, par rapport au
nonbr e ede groupes hydroxyles sur |alcool polyvinylique. 17. Polynbre selon

| a r evendil Hotyodrelsélon amendicationel, densdéquelcentrg 801, eti 8Gynhdtifyide nuwerndresninyliquesreinhs 1
et jusqu' a 20@s yoéder paymofitgépoegsotidafrmyle L a fornule | par rapport au nonbre de
groupes hydroxyl e sur cet alcool polyvinylique, |esquels notifs repondant &
l'a for mul 3-|Polypie saios lageveedieglion 152es loaus e paiyase,eotiest diay moinp 1% 2489 % de motifs
nonomer® vi rM$RONGATER RIMYp h 8y éapp%?”t nogbygyle ﬂéﬁ“@ﬂ?é’édrﬂ’@'eﬁﬁﬁéwwlyﬁ'pﬂ'ﬂ'dﬁn h o b es

et hydrophlles ont enant au e m)nQ reSOIP%

it i 'g" lad?vavd' 8 %a"m%HéPE@ p@ flden
FI’)YS{I ;Splrogpon"g ™ i @0?" E'?L' P W o x
dans | eguel on' é@@ mu noﬁ\é qfn ﬁzgn n
a a

iles

repondant &
ledit al coolm yrgg ,g do Qg éq or rrul o son
ms a reagir avec O, rmtl e rmnonbres Vi nyI I ques, dans quuol

jusqy' a 8@, %o%&éﬁ%ldﬁ |adb»emmeedams ibliludl mont;fatyahyn&ﬁ%miam%waldo% de Matifs
Mot 1y PONG@bhdait & T forfuldLil far JapSbRTES rlofbie Ao \REAPeR. hydioxyles Jur IR GHON RlysiRYIiGU, | &
revendi cat i Qésqidls mds§ sépbinted 1d forduODSonp Aisyd irdaigik iacid 0,000 110 ervtifs (e héhomerdd %
de notifs remyies)tard idqael fusquRIBm% enfpaids dwpp@mereainyit0s biab sclEhygrophiles par motif
hydr oxyl es ségondant 2 Blf@malb | gzns le\polgméregue, | esquel s notifs repondant a |a
formulo | sont mis & reagir avoc 0,01 a 10 notifs soit d' un nmononbre
vi nyl i geie 19 \Rifyowiei selen Iasmendl@thmwnédnalegeel thaicopimnatyvievliqus dastigntcielP0 229 % de motifs
hydr ophobes répondash ie: formulentoiten spEa@t a4 rembrsodeciaroupes hskravies aus cbhyalpogsielyviediaysar
rapport au pesauRis mefifsrépendant Ada fopiinbsoatsmiy 21gaalr GuReD.013a10 mejits so't dr‘-‘ﬁ.[ﬂﬁ’ﬂ‘i"ﬁér%.ux
mot i fs reporkifalive hydrophieqsaigfun melangersle nagprRees: hydioplliieset jydippbo demgiag
Revendi cat i Gis® 97Peids g mogepites hygrqpiyiles paptappoy au poids tatek de ¢S mp '98“"8 GeASRE 35
21. Polaglnbr dRPgtt B "I‘°“f§r'i%°°ﬁ‘1?§ﬁ &8fme bes revendications 17 A 19, dans | oquel

n est O, t N u bne en un, at 0
estun or 8 'f‘"i@ xR et S oo 0 3 By iR o R B AFLNERR, 1%
revendlcatlon dans | equel RI est un groupe 6thyl bne. 40 23. Pol ynbre

sol on |;. uge & AHPuRS b Eu SN Qéueha?eaﬁon;? 8 19anSI ARSI hQUURIR: o8 JPR
hydr ophobé %&@ﬁﬁéﬁgg e ot ad?ﬂevmsg&&e,e o G, h%%}?f ﬂéﬁ@usc&t&@w&, %H% a

Os des (al ¢18) - acryl'am des et methacryl am des,

Q/ryl onitri I e, I e met hacryl onitrile, des al canoates de vi nyI oenC a

des a2 ohIyRre@BloN & révehdidation®d Sdahidibqudl RIBeEunQRoupeéthyidnb.l, | e styrene, des

(aI kyI on G a Cs)- 45 styrenes, des ethers vinyliques al kyliques dans
| esquel s & Roiyrdtecselh yecqualcahguel det réveadicatios 1@a@ 19addne fegyel deemormoie! lytiophobé
net hacryl at est dwishearfni ey atridgtbe elemétBenbiteS IPaliylehgrl ChidoGar desn@idninnCet Hiikle,
des acryl at essrylamide® phméthactviamides, d'ecryloniidie.dé mpthecrdonit@s das @tgnhoaterede noay et
met hacr yl oxyCial dep|alcprag earffzed Cid, dos\hajealeinos on Ko Lo, leietysanes desr (alkyl’ an ya &len
C, A CI2 desstuinesdes éfaareyiyliaues plloiiaes ders. 'eane!fde)m @ta dedsh@ etﬂmeme cahonep 4

Pol ynbr e sol %A 4°a'af°é\ﬁérmﬁﬂz,aama@ﬁ dzsperflsrarﬂlgv'q o6l 2 réomrg?err" Mot st
choi si parmacwaﬁéle methacryipte igrle q "caghrag%ﬂeéaﬂy'@iyl‘?%g thagyylaxy. plsylsipxanngs, le
18 9% 2098 B 1 E’ma"q“ cHEGPIRR €Yo

propyl e, yPVé‘ia@ % é’Si)Pﬂ?ff/l V'P 9y
2- et hyl hexyl'g S3Go8" MWt hacryl ate de net hyI e, le nbt hacryl ate d' ethyle, le

bt hacr yI ePoﬂfﬁ\ IL s%Bchla Tov nd&ﬁ r‘ 9:; %argqe }l’l%' onomere yrcfp& tec g‘g‘ %H“XLﬁylaté e
butyrate c)é' rﬁéf t’e(& e d'isopr Iate cyclohexyle,
Chl oroprene, K rﬂg aﬁ:ryl tWIéJ 1§ m¥éth Idt ﬁ'@lﬁyle, le méthacrylate de
“acryl oni trg p?le lé?:étgte \ﬁ’rﬂﬁ» le| fopionate de vinyle, le butyrate de vinyle, le valérate de vinyle, le
55 styréne, le chloropréne, le chlorure de vinyle, le chlorure vinylidéne, I'acrylonitrile, le t-buténe, le
butadidne, le méthacrylonitrile, le vinyltolugne, I'éther vinylique éthylique, le méthacrylate de perfiuo-
rhexyléthylthiocarbonylaminoéthyle, le méthacrylate d'isobornyle, le méthacrylate d’hexafluorobutyls, le

3-méthacryloxypropylpentaméthyldisiloxanne et le bis(méthacryloxypropyl)tétraméthyldisiloxanne.
[
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but adi bne, e nethacrylonitrile, e vinyltolubne, |'ether vinylique
ethylique, le nbthacrylate de peghly Lﬁeoﬁﬁyl et hyl t hi ocar bonyl am noet hyl e,
| e nbt hacryl ate d'isobornyle, | e nethacrylate d' hexafl uorobutyle, le
3- n6t hacryl oxypr opyl pent anet hyl di si |l oxanne et le
bi s( bt hasc Pyilmeey BeloiYihe Gualcbigietiddrbvahdidalidhy N8 &9, ddms lequel un monomere hydrophile est |
[ 111111 1] khoisNparmi ids derylates BPREth&, A3 1i'alkple rriéﬁbofmbdre-slﬁﬁtltﬁwl'dcryléﬂﬂeqy chadue
des r evendiamite] aaglarhide & & théthdayiamiliedalille sh'Ci DO BB b&ylktylst adhatrate Sthoxylas,i Si
par m | es Harydmidecea lot métiEctymnidg| didligte intéaduk \hydroiyrshisstiiu€ uiss lsthels@ikgel iférietirpe,
acr gl am deyliqhes hydroysabsiitués, Bdtiividagsulfonate Wb aodiutie lecdtyréresulfGrialvader sptiiam Ideide 2-
d al kyl e ofcrgamigo-Zméthylgropanesuifonigues de  Ntvinpipyriolec leyN-vinydsudiniroise; | 1z H-vinylparoiiganari de
et le net h&ér%l%rﬁ"{w‘lﬂmﬂd&% fagide gerfiique Ultacidey dctirgvliqudy Jesi agnylates etsméthacrylates
et her s(al kg'pr@mp ,ﬁqeetprmgtﬁoy\pregant I'ammogipquuptqrg@@) ﬂ\}p@p@w;@gg@m{ng@@ dr(alkyl infé-
' et hyl bneEiH')P'B'ﬂ‘afalgy'd@é"?%l'ﬂ?W' gllgiaus: yr enesul fonat e de SOdI um 'aci de 2-

acryl th ropan ul f oni Ie N-vi n rrole
N-VI nyl %CE?FV[% 'I°'E) Gatan ”EK unI $‘§'¥ %}‘/’
‘aci de acr |t.

R aéthé‘i
d amino ( c§| (gigrge;ilcool %g}%]f '%Wyaﬁ‘!a P gg?é#’a%'ﬂ%(dg ﬁgﬁq :5 =
| nferrseur)am n - ou i nfe- rieur)amno-(al kyl inferieur), |"alcool
al Iyl 1 qug, parang@serfqé aeoaaﬁat.smp'amlsaeqbpreea. ol ,E aéh E%E 5&%%%?% |Ie

m)nonbr e M%EHNHté e ﬁ&hyl& Glacshatd @t Vidyle! o 16/ Hhdn a&w
" acryl at em@inikis/sh mmyre 18 Nl BiHofkone
oLyIanrde |"al cool allylique, la vrnylpyrldlne Ia vrnylpyrrolldone Ie
6t asr ysaPeyritte gionaeretdndicaiohs, Hank-leqél Mkhbtionard vy hydtobRdbs ¥ktRRbiH Barmid 27.
Pol yrer e s obthacniiae deevéthyls ataacstite de/vinyldast & rhantii&b vihBiqienyaispiile estlcﬁoréu p&thEle
hy dr ophobeméthacratdesd-hydayéthylogla Neinfipgriolidoas et rdeylamsiddly| e et | ' acetate de
vinyle ot | e nononbre vinyliqgue hydrophile est choisi parm |e n6bthacryl ate
de 2- hy R9oRgjymdns selon 13 revemdivation 19, ians deqiuel damonem2re 'viagiiqyd kudrogieabe 2§ ch@$ p&oi gnbr e
sel on?s| a r @oBaeidiade méthylpet leesiete deadnylelet legnaromisersingiqusi hygliophije estivialsi omtiokbe est
choi si parWF‘“?CQ'W%M?M@M%NrYBV'hXFTOEdOBQ of|'agivlamide. e de vinyle et le
nononbre _vi.n %ﬁgg%gmphl | e est .choisi parm |e nmethacryl ate de

2- hydr 0x0eM YPRFP (5540 P’ﬁ%?(ﬁ?é“éé“cq"’"a\i’r QH'VH}?{"CFQ'W gevepdigalionek e sel on

Ne/ rever},q Ea‘h o(p ﬁ gl | ogue norrbr VI n ciue hydro hobe est

choi sf par Hlodo-ggntact hy e W%ﬁi t'n'g e'" gcﬁ'ﬁmgé PPt | e
éerércu e

=

nmononbre Vi °va °r n' %ﬁﬁg daf'se" ?g > eten
2- hydroxyei‘ﬁm 8o FIOPS gaiee "Fe aaé'? yf arﬁe%lgq"e Poup B PYP ?eéceﬂe
d' hydrogel poly re re |cu e, preparee en retlculant un pol ynere solon | a

revengi @al piefsdd de #ricalioh d'drfHhdtibrk @nP&odel Biyafele RYddisa i ERcEHEP el Qéaqt%?l rétr le

reticul ant udipolyidke/ SRnGa febridldaton 17 dAVisdEEAde FunWdivant ofgBhiqiie X5 80K %g }4
or gani que glicdleirgn agent d' anorgage radi cal aire, dans un noulée a le de

contact, et en 4quilibrant Ia matibre polynere reticul eo gonflde obt enue
dans un 381 Progidé aslandalvevgndicdtion 82, darsNegiel 6 Ufilise brephbtodiditatetioot NGB UYydr at ee.  3s
32. Poocede de fabrication d une matiere d' hydrogel polynbre rfticul ee,

car act erssBrecédé selon dputepemdic@ion GaJ dansieqpe | ly Istivast erganiioe leat cheieicpetknic Bthiadal, 18 en
presence dméthanglple; diméthylforrpami dpu d'acstamitioy flacéigaitile, & diméthyjacgtamidad lec aulifeiyde de 33.
Procedd sofi@éthyigou deg eélanges dp GWX'SQ ou ghgmélangeg de eusmsi ayed ferse un

photo-initiateur ot une lumbre UV. 40 34. Procdd4 solon | a revendication
33, d4n$5 %'a‘i?ér 39'%' '%@rva'ﬁ%ﬂ%% a?rrSdﬂsee' lssolvarg eeaTaupattin sulfommﬂunéthwee
nbt hanols r] acet am de, |' acet onr tr| | e,

~dinrthyl gcdf‘f 8 aur ab iﬁe'e Ih d’ﬁff’ &E@"" sq“éfé retisvle VB | ou
des nel ang - r?re

1 PLYRITa98t i on
55 e e b e ?1: o m%ragm%
Pr ocede pour r| ca une lf o (A anjille At acterise
en CO (lg7.0prodsld ééfdﬁlléare%drcatron 36, dans lequel on utilise un photo-initiateur et une lumigre UV.
38. Procédé selon la revendication 36, dans lequel le solvant organique est choisi parmi I'éthanol, le
55 méthanol, le diméthylformamide, I'acétamide, I'acétonitrile, le diméthylacétamide, le sulfoxyde de

diméthyle ou des mélanges de ceux-ci, ou des mélanges de ceux-ci avec I'eau.

39. Procédé selon la revendication 36, dans lequel le solvant organique est le sulfoxyde de diméthyle.
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pol ynbre solon |l a revendication 1, on prosence d' un sol vant organi que ot

d' un agent d' anorgage radical aire d@ﬁ} ule alentille de contact, et

on ce qu'on net on 6quilibre la md %%50 mere 50 reticul ee gonflee-

obt onue dans un mlieu aqueux pour recupbrer cette lentille de contact

hydr at ee. 46 UiligafioAGRM thydr a#epﬁbu,)nfarer@ﬁe@@%aaﬁ r&¥Bndtion 38 BSur hEEbRkioR Bruhd bt UN

photo-initi abmast. et une Tumbre UV. 38 Procdde sol on | a revendi cati on 36,

dans | oquel |e solvant organi que est choisi parm |'dthanol, |le 55

met hanol , Révendicatiohs pbdr0EGR Sordactaht amdataArde, | acdf onitrile, le

di met hyd acet am de, | e sul foxyde de di nethyle ou des nbl anges de coux-ci, ou

des nel antePratédécdarréparatiav dlun Ipolgraére qBiOest kin @iérivd di'ubedicdnl polyvingliqes, dianBun poids36,

dans | oquel malécylzitevnayen on masse glae moins 2009, santehank yiel 6,5 Ae00cs oty ngppert autdbmbre de

| 11 1j 11111 B19upestydrprylps dans|cet alcool @olyvirlylique,\de mogifs répondafitfaja oeadiet B1 40.

Utilisation d un hydrogel polynere reticule selon |a revendication 30 pour

| a fabrffcation d' une _ng. I | e de contact. Revendl catl ons pour |'Etat

contractant sulvant: . Proced6 de prepar atlon d' un polynbre qui est

un deriv6 d'un al cool ponV|nyI|que ayant un p s nol 6cul ai re noyen en

masse d' au noi ns 200 259 %, rapport au nonbre de

groupeg, hydroxyl es ns got aI codql poI yV| ny nque -dﬁ'gl fs re Jﬁdant ala

formul & 10 H C 2- F-rR 1 (1 IFPA ~~---2, <N HI dans

| aquel l e RI et R2 sont inddpendamment des groupes al kyl ene, aryl bne un

groupe cycl QalsiiRaie e Beretbi Habhaartibnlde? égiaepeegwéh@ Qi EE%%! E ene

au aryl bnea'dlﬁibrﬁ‘QﬁrgYJuPJ‘ﬂyléﬁbaﬁﬁéneoallQHnéaryl hbal earylénea 104V

NR™” Asest  udmeldumier B NEDACest IiRatob! didky, &Feoﬂﬂe ol uff 'gﬂﬁpéjbr&% Bi%dient, /A8 e85dn un

atome d' hy dla@@ie REhyBldgane il SHUGHSupBEHRAMALE R* l%41 65 htorké) dY@BERNG!’ URYSHEURE SsthyloUsk

groups m-t hylooRywl EEeRun aiimerhy@dgant Bu 8h Grotbeckiki GHIgHEENQuOtEseib dlib GLPSsBlnkY | €

inferieur, gouse mébys, RE estwo adime [ABydrsdene/ R’ g RIUgaAt intébdndhrimentidn &tbrhe thydedgOieE

d' hydr ogbne,ou Rin groupRalkyle nitféiisod ep epotyendrecétant wn  @rdduitededia ngattiong @'aditionl deé mg@soupe

al kyl e2d nf erdoondant & &a fowivienteavec de & 80 mofifs abimi polyoiére| vinyliqee Pbii motif épackidht 3 G de
nmotifs 25 formylehsensaererve ab'i yfail senlament jusgy'd @0 (e d@ matifs Bpondianit fada ébmaule pddng tebr e

vinylique p&fs PROTINf N'ylitiseoneg Al tmadifs| diunf menembre vinyliqye uist dans daquelledes tdrhe yinidiiqur

seul ement | Hgglﬁ das guRss RENIEIYES 7 eivpeh deserbanel dang daanaljop fait @agisles matifses dsO

nnutild "ﬂéﬁgeﬂé“'%?'ﬁs'g“% un nononbre vinylique ; st dans laquelle le
terme %n ~h) é{{é t des gr ou es ayant us u a, 7 atorres de car bone,
" dans | eq il

?Ilc tlglb F'
30 2. Pr oce@reo; Y%':;l:e:;n dj’é'gf f%cﬂa aﬁ g;'g’ §° A é‘& %ﬁ%ﬁ E:Rl
et R2 sont icn "%éé v rou ; e rm
v gﬁe ou al tlﬁgbneaq bl gowt%‘? g'ye éﬁ'ﬁés [:%z' '?91 °§|"'E)ﬂ|82j’e

arylbnealkyl ryl'ne en un groupe arylnealkylbne
en Cl a (3.6 procéisSion Wre?efn@i@ﬁordz Cdafd) Pe%l bR 1a RmDETPANR: e Odnk RaspaRdamitian

d'\hy/dr ogene gatipe-'slky@h8 4R €, 30Cs, phérlka/ Inén sibkitd S Substitde! pdr SR gRidbd SRyl ﬁféh | es
soft t el |l es coheRhe, TyEoheRRMNE(alkyknb GNBHHM) Cithi SBstiué ok sUBSIECES (HEbrBbe! dkyle
revendicat i @ricur, shamaenb@eye infétRlv: (&IRYIShe infBdb@)phényibrie 6 pHERyISHB@IykRne inférieur)-

i nd6pendamrpényiéne ot n,AL % RAbIRH sbrit@elsque G&fini daits la phendicktlone, non substitue ou
substitue par un groupe al kyle inferieur, cyclohoxyl bne,

cycl ohexy4 bRes¢édé lsgibiblageviendicatianc.idgns legqos, deoeis Harnul6 |, ALesburbadnid diexygimb, R¥resigihoupe
al kyl e 40 groppefmathyie, R esh weatghadieydeiodngl hest 0 bR est upigrdupe gliaddkg brofed Cs.

i nferi @ur%thg%?ene ou phdannbne( al kyl bne inferieur)- phenylbne et n, A,

A, R3 et len la r |41F§§‘sdP&H§ daps Ip dayreyiel]. Acest raigms d'oxygéne, R® est un
groupe methyle, R* est un atome d'hydrogéne, n est égal & 1, R' est un groupe (alkyl inférieur)-

phényléne ou (alkyl inférieur)cyclohexyldne(alkyléne inférisur), R2 est un groupe alkyléne inférieur et Al
est un atome d'oxygéne ou un groupe N-alkyle inférieur.
50
6. Procédé selon la revendication 1, dans lequel ledit alcool polyvinylique a un poids moléculaire moyen
en poids d'au moins 10.000.

7. Procédé selon la revendication 1, dans lequel! ledit alcool polyvinylique a un poids moléculaire moyen
565 en poids allant jusqu'a 100.000.

8. Procédé selon la revendication 1, dans lequel on n'utilise pas de motifs d'un monomére vinylique.
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4. Procedd selon | a revendication 2, dans |oquel, dans la fornule 1, A est
un.at one d' oxygene, R3 est un grgﬁﬁs 1g§1"gél1e, R4 est un atone d' hydrogbne,
n est '0 st Rl est un groupe al ky & A CS. 45 5. Procede selon |la
revendi cation 2, dans loquel, dans la fornmule 1, A est un atone d' oxygane,
R3 est j 85 ' daft 398formi@Al A 1, Rl
ot un o ofiSaHB ST Winfcalih oot &) QU o B el o

i nferi eufp) EiesddRERY la VB ditlatfon| oD lofiiebEdt BIbdo) polykARyIRISE a s pofdlé @didSuldirs noldnea

i nferieur gbidd¥omPiide oHie RL0DDB 1d0.000ygene ou un groups N-al kyle inferieur. 50
6. Pr@cede selon |la revendication 1, dans |equel ledit alcool polyvinyliqgue
a un poiAS PRIédEGHIbRla revertingtion sedanpbiudsn éstau noi ns 10. 000. 7. Proc6de sel on
| a revendi cation 1, dans lequel ledit alcool polyvinylique a un poids

mol ecul aix Erocégenloni revendicatipnBodars leguel mest 1jot/A st atomeGloxp®0e- 8. Proc6d6 sel on
| a revendi cation 1, dans |equel on nutilise pas de notifs d'un nononere

Vi ny| raquts, Pgédé selon-la-revendication-8, dans jeuel pjest 0, R' est une groupe glkyjéne en Gz 3 Cs. Aeging 716
074 Bl 9. PlomedaxygbneoR® eshun groupn Aéthyle PO &t unatamectydPoi®e 0,5 a 20 % de
notifs repondant a |a formule 1. 10. Proced6 selon |a revendication 9, dans
| equel cHe Pecgdésplon 3irgrondingtion Jdeens Iagvelf3)iegiin BrU YA e royon en poi ds
conprise entre 10 000 et 100.000. 11. Proce solon la r ndi ' 8,
dans FoqlPel™ ‘gﬁ?‘%.a ﬁﬁg';d'ﬁy?‘t%q‘g:ssgﬂﬁﬁeqﬂg O?Jg\ygﬁ% et ?%W%Qm%ygﬁghﬁ%slu%ﬁt n
est 1 et AME3{EagfR5pROM repondam laiolels b oc~d6 sol on | a revendication 8,
dans | edqpels s @510l 1a rbybndication- 3¢ it %H&L?le?gww%&m@nﬁ d%d ndinks % 406 8 ddhotft ONe
d, oxygbne, { Eﬁé - h bOLR rdlcobdiy@ . 14.
ng@ sol nnﬂggtérlg\%gﬁ%ﬂéga?iron r?%ngrgg'ﬁg _'83%5 irul%'o)@lest un g?ﬁgdpgm%?hyl bne.
76 15, ¥ ke seth R TeleRditRNETE ldnd idq@dl 'dcoolka GinyliQsbLudhtieRt Hulnfoird, 105t juedu'3BEd
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22. Procédé selon la revendication 21, dans lequel R est un groupe éthyléne.

50 23. Procédé selon I'une quelconque des revendications 17 & 19, dans lequel le monomére hydrophobe est
choisi parmi des acrylates et méthacrylates d'alkyle en Cy & Cis, des {alkyl en Cs & Cis)acrylamides
et méthacrylamides, I"acrylonitrile, le méthacrylonitrile, des alcanoates de vinyle en Ci & Cis, des
alcdnes en Cz2 & Ciz, des haloalcdnes en C2 & Cis, le styrdne, des (alkyl en Cy & Cs)styrénes, des
éthers vinyliques alkyliques dans lesquels la partie alkyle a de 1 & 6 atomes de carbone, des acrylates
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crylates de fluoralkyle en Cs & Ci2, des acryloxy et méthacryloxy alkylsiloxannes, le N-vinylcarbazole,
des esters d'alkyle en Cy & Ci2 des acides maléique, fumarique, itaconique et mésaconique.
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36. Procédé selon la revendication 34, dans lequel le solvant organique est choisi parmi ['éthanol, Ie
méthanol, le diméthylformamide, I'acétamide, 'acétonitrile, le diméthylacétamide, le sulfoxyde de
diméthyle ou des mélanges de ceux-ci, ou des mélanges de ceux-ci avec I'sau.
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solon la revendication 30, dans |equel on utilise un photo-initiateur et
une lumere W. 32. Proced6 solon |a revendication 31, dans |equel le

sol vant organi que est choisi parm |'ethanol, |le nmethanol, le
di net F&| f or mam de, |'ac6tami de, |'ac~tonitrile, |e dinethylac6tamde, |le
sul f oxyde de 45 di n6t hyl e ou des nel anges de coux-ci, ou des m~l anges

de coux-ci avec |'eau. 33. Proced6 solon |a revendication 31, dans |oquel
| e sol vant organi que est |e sul foxyde de dinethyle. 34. Proc~d4 pour |la
fabrication d une lentille de contact hydratee, caracterise en ce qu' on
reticll e un 50 pol ynmbre solon | a revendication 1, en prdsence d'un
sol vant organi que ot d'un agent d'anorgage radicalaire, dans un noule a
lentille de contact, et en ce qu' on net en equilibre la matiere polynbre
reticul 6e gonflee obtenue dans un mlieu aqueux pour recupdrer cette

| enti'kbd € de contact hydratee. 35. Proced6 solon |a revendication 34, dans
| oquel on utilise un photo-initiateur ot une l[um bre UV. 55 36. Procede
solon la revendication 34, dans |equel |e solvant organi que est choi si

parm |'ethanol, |le ndthanol, |e di mthylformam de, |'acetam de,
| "acetonitrile, |le dindthylac6tam de, |e sul foxyde de dinmethyle ou des
nmel anges de ceux-ci, ou des nel anges de coux-ci avec |'eau. 47-111 Ix | 1

| EP 0 216 074 B1 37. Procdd4 salon |a revendi cation 34, dans |oquel le
sol vant organi que est | e sul foxyde de dimthyle. 38. Utilisation d un
hydrogel polynbre rdticul salon |la revendication 30 pour |la fabrication
dune lentille de contact. t5 10 15 20 25 30 35 40 45 50 55 * 48
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