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“where A denotes a dival ent pol yneric radical chosen fromthe group of 50 65

2. EP 0 401 990 Bl 4CH2)n' -0-(RPO n-(CH2)nv- 5 4CH2)
mi1i0_ (RFO M (CH2)MIL s © Erpldr1eeoBt | RS
RS wherein 15 RP denotes a straight or branched al kyl ene group

with 1 to 6 carbon atons and n,"n' and n" are the sane or different

integers such that the guimof, n, npand royi des for a noiety weight of
sai d dival ent pol yner &2 n _& {k c?‘? W’éﬁ 10, 000; RF denotes a
fluorinated strai ght or branched al kyl ene radical with 1 to 6 carbon atons
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denote an al kyl ene d| &;ﬂ-‘ia '@ Cﬁ/C 2he-&iradical, a

cycl oal ?<yl ene diradical, an 25 RS @I kyl aryl ene di radi cal or an
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1l -CY-R4 radi cal #ere

p provides a moiety weight of 400 to 10,000;

D denotes an alkylene diradical, an alkyl cycloalkylene diradical, a cycloalkylene diradical, an
25 alkylarylene diradical or an arylene diradical, with 6 to 30 carbon atoms;

G denotes an alkylene diradical, a cycloalkylene diradical, an alkyl cycloalkylene diradical, an

aromatic diradical or an alkylaromatic diradical with 1 to 40 carbon atoms which may have -
- ether, thio, or amine linkages in the main chain;

N * denotes a urethane or ureido linkage; and
30 Eand E' denote polymerizable unsaturated organic radicals represented by the general chemical
formula
R2
35

R3CH=C (CHz)y (X)yx (Ar)y-R1-

wherein
40 R denotes a divalent alkylene radical with 1 to 10 carbon atoms;
R? denotes a -H or -CHs radical;
R3 denotes a -H radical or an alkyl radical with 1 to 6 carbon atoms or a

. i
-CY¥~R
radical where
50 Y is -O-~, -S- or -NH- and R* denotes an alkyl radical with 1 to 12 carbon atoms;
X denotes
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-C-, or -0-C-



350 Y Is -0-, -S- or -NH and R4 denotes an alkyl radical with 1 to 12

~car bon atons; X denotes O 0 55

11 . 11 -G, or -0-C-eBo4o186bB1401 990 Bl Ar denotes an
aromatic radical with 6 to 30 carbon atons; a is at least 1; w
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di pheggyl n@thérassdcyanbtes whichGhdyetie udbd 810 highétahdiseulWeight ARdcyhiteUsd By Pealtingher
nol ecul olyaingghihictli dres RenyiRdny icEppbd WIFE Brirkyy BIEsdebrida amines, or polyhydric alcohols with
excess of any of the above described diisocyanates. In general, these high molecular weight diisocyanates
will have the general formula

i3
[O=C=N-R-N~{=X] »-B

45 wherein R is a divalent organic radical with 2 to about 20 carbon atoms, X is -O-, or -NR-, where R is -H or
a lower alkyl, and B is a divalent organic radical.

The diisocyanate is reacted with low molecular weight diols or glycols such as 2,2-(4,4' dihydrox-
ydiphenyl)propane (bisphenol-A), 4,4-iso-propylidine dicyclohexanol (hydrogenated biphenol-A), ethoxylated
bisphenol-A, propoxylated bisphenol-A, 2,2-(4,4-dihydroxydiphenyl)pentane, a,a-(4,4-dihydroxydiphenyl)-p-

s0 diisopropyl benzene, 1,3 cyclohexane diol, 1,4-cyciohexane diol-1,4-cyclohexane dimethanol, bicyclic and
tricyclic diols such as 4,8-bis-(hydroxymethyl)-tricyclo [5.2.1.028] decane, neopentyl glycol, 1, 4 butanediol,
1,3-propanediol, 1,5-pentanediol, diethylene glycol, triethylene glycol and the like.

These hard segments as mentioned before form hard domains in the final polymer or copolymer by -
association via hydrogen bonding with other rigid segments. The degree of association within the hard

s5 domain can be modified by controlling the amount of hydrogen bonding between the segments by either 1)
decreasing the overall weight content of the hard segment in the prepolymer by increasing the molecular
woight of the soft segment or 2) by decreasing the amount of hydrogen bonding density in the hard
segment by either using relatively soft, longer chained diols, or by using primary amines or secondary
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pol ymer whi eombinatiops thereakndcapped with two active hydrogens, usually_hydroxyl
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i ncl ude pol Sorm@k NY! ene oxi de 1, 2- propyl ene

oxi de, 1, 2- y ene OXI 2 2 epoxy ecane 1, 2- epoxyoc- 20 t ane,

2,3-epoxy nor bor ane, 1, 2 epoxy 3- et hoxy propane,
2,2-epggy-3-phenoxypropane 2, 3- epoxy pyCH34 net hoxy phenyl ether,

Let rahydrlole uran, 'ELhZI gpo 3&&;“ ohe £ t R ?glzﬁeﬁ%alne’ 1, 2- epoxy- 5-
exene epoxyet hyl benzen y ne 0 yl pr opane,
%ans reof . The preferred pol yners

benzyloxy propyl ene oxi de and conbi na
of*this class are pol ypropyl ene. gl ycol s of mol ecul ar wei ghts, 2000, 3000
and 40
with cyclopolydimethyl siloxane under acidic conditions. ‘
Alternately, the disiloxane can be replaced with dimethoxydimethylsilane or diethoxy dimethyl silane to
produce the a,«-dihydroxy endcapped polysiloxanes. '
The endcapping monomers used in the prepolymer are generally represented by the formula

2

RICH=C (CHp)y (X)y x), - R'-
50

as defined supra. The Stage B reaction product is reacted with an excess of suitable acrylate or
methacrylate esters containing a hydroxy or amine group on the non-acrylate or non-methacrylate portion of
the monomer to form the endcaps of the above formula. Suitable endcap monomers include hydroxyethyl

55 acrylate, hydroxyethyl methacrylate, aminoethyl methacrylate, 3 hydroxypropyl methacrylate, amino propyl
methacrylate, hydroxyhexylacrylate, t-butylaminoethyl methacrylate, monoacrylate or monomethacrylate
esters of bisphenol-A and/or bisphenol-B.
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A denot d;ly I_,[ A and Grepresents the rest of the diol
corrpoun t he ||socyanate functional conpound is represented by ODO
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schemat il W(B-ERFGIPEDONNSD afi®htl 168451, TS redbtiohproddithould b BXU63PbEY in STAGE C

35 above.

SOFT-HARD-SOFT PREPOLYMER SYNTHETIC SCHEME

The second general synthetic scheme using the same nomenclature described is represented by the
40 following general formulae:

STAGE A

20D® + aAs — [@DLA

STAGE B

2[®D'LA + aGa — [@D'A'D'LG
s0 STAGE C

[@D*A'D.G + 2Ea — [E'D*A'D'LG

in general, each of the reaction stages is run until the reactive step is complete. Reaction progress in
55 STAGES A and B reactants may be monitored by acid base titration. The isocyanate content is calculated

by the difference of acid equivalents between a stock solution dibutylamine and its reaction product with the

diisocyanate reaction intermediate. The reaction can also be monitored by ATR-IR for the appear-
ance/disappearance of peaks at 1700 cm™’, which indicates the presence of '



V\/ner,e * denot es a urethane or a ureido linkage. STAGE A produces a

~so-call ed "Hard" segment. As is known to those skilled in polyner

chemi stry, the product *D*G'D isgplpggiiobeati cal average of all reaction
product nol ecul es. The reaction product of the actual reaction will contain
*00 and ODCG*D)a*G*D 20 with c22. Again, the formul ae are nuneri cal
averages. STACE B involves reacting abogt one half nole equivalent of a

am di ol endcapped | ong chain polymer w, L] the reaction product of STACGE A .
| f AAA represents the long chain diol the’STAGE B Reaction is 200G DO +
AAA -- [OD*GDI kA 25 In STAGE C, the reactlon product from STAGE Bis
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methacrylate, lauryl methacrylate, tnethylene glycol dlmethacrylate isobuty methacrylate and tetrahydrofur-
furyl methacrylate. Other useful unsaturated reactive monomers are acrylamides, methacrylamides, pyr-
rolidinones, styrene and acrylonitrile and other monomers known in the art including fiuorinated analogs of
all of the previously mentioned monomers and the organo silicone comonomers known in the art. Specific
g5 fluorocomonomers include:
(2,2,2-trifluorosthyl) itaconate
(hexafluoroisopropyl) itaconate
. (1H, 1H-perfluorooctyl) itaconate
- (1H, 1H, 11IH-perfluoroundecyl) itaconate
40 (perfluoro-t butyl) itaconate
(pentafluorophenyl) itaconate
(2H, 2H-perfluorobenzyl) itaconate
(pentafluorophenyimethyl) itaconate
(decafluorocyclohexyl) itaconate
45 (1H-perfluorocyclohexyl) methyl itaconate
(1,1,1-trifluoroisopropyl) itaconate
1-methyl-4-(hexafluoroisopropyl) monoitaconate
4-(hexafluoroisopropyl) monoitaconate
1-(1H, 1H-perfluorooctyl)-4-hexafluoroisopropyl) itaconate
s0 and methacrylate analogs thereof. _ _
Specific organosilicon comonomers include:
tris(2-acetoxyethyldimethylisiloxy)silylpropyl acrylate and methacrylate
tris(2-carboxysthyldimethylsiloxy)silylpropyl acrylate and methacrylate
tris(3-hydroxypropyldimethylsiloxy)silylpropyl acrylate and methacrylate
85 acrylate and methacrylate functional, fluorosubstituted alkyl/aryl siloxanes such as:
tris(3,3,3 trifluoropropyl dimethylsiloxy) silyl propyl acrylate and methacrylate
tris[3-heptafluoroisopropoxy propyl)] dimethysiloxy silylpropyl acrylate and methacrylate
tris(pentafluorophenyl dimethysiloxy)silyl propyl acrylate and methacrylate

7



~10 ; Reaction of the prepolyner precursors may be acconplished in the
presence or absence of catalysts for urethane reactions, such catalysts
being well known in the art. Thegp piadi god Bp of prepol ymer synthesis where
dii socyanate is first reacted with a short carbon chain (2 to 30 carbon -
atons) diol, particularly where an aromatic diisocyanate is used, proceeds
very rapi dPter peleatiallyi ysefulpegapdsiiemeemofomarsyncluda:al yst. I n fact, during the step
of react i neypantarsadiidisiiexeyl) syonghort chain diol, tenperature control may be
required i bis@mglylsiioxy) 15 avoi d/ mi ni mi ze side reactions. Preferabl y, the
first stepPyPlidnomdimeig synt hesi s |n accordance W|th the present i nvention
is cafri eds"@fYts"YJ’é'PRyW%ﬂ" I‘Gﬁ’ﬁ@ i tabl y wi

about 66’6@“1" dﬁ prponggjers thes ﬁ?”t @r"se‘t fFﬂé“ §@c§8ﬁ’8‘9§ttp§'ﬁ°’51°f ‘E‘?t@g“é’ﬁ?!w%n i s
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with a cgff%b rch p xude zldﬂﬁ gchasdl-
preferr q E@ ﬁeta.erbaroa maﬁyua deBX|EIJ]%n@B msté?ptvh.emtead.u

r €act i Oy &AM bbOBRbutii Hofcdise, tt&tmﬁ BérbénSsuted Bitertlblind laipBroninakie? oRCh Sakigfbril OF
each | nQI%éful aa@t.h.ﬁ&br&éfsthemgmc Ryaltip6réides @it iab buMbhe hitdpelokidy] Hetylathy!

f aVOfﬁb|k6toﬁe':1ﬁﬁiro@ roXid®A Ertioatyl Hydkdperotioe] Ol el iflaters Rl Oksed St & Roricer/atidnOds -
Among t haBout 0i01 pbrtent R2dbadt 19 tpsrcérid by Waighti of the a4 driyitlition, fppateraidly boutad. eperdenit toal t S
and or gabéut 5t pencesiS by weightS Arkhe? bsefus cldsshoft iyitiatdrs BordprisasLicationyl-corediringauityavialet- nes,
‘such as attivated Ifrgé radicalrgeneratars,dsucit e acetopliangnel, beropherions, \ept she lsanadin etberd,, Gtherdi aza
\(2 2. 2) -shitablg &V dnitiztorsneze KnowBIE®e. artThidiatgymburbsymayralsodp usdde present invention are
par tizoul ar$ojvents ednube used irothe fieaeapslymerizatiop ahrjdr conlymerization peogess; Salventrahoiprewil

usef ul idapeant &pdnithe gplubliity pargmetens ohihe Riepelymesjard of the Qgenmrs usedy é@év wchehedlds are
t he hydmegheseiipaliondyl HP'&@“%r?ﬂa'kROHﬂ\eﬁaﬁtce@P%‘ﬂHﬁ as hydr oxyet h acryI at e,
hydr oxypr o'b P"taéi‘c'F nae%thegm'vmezam RE?S’P '°Hé’t’ Wite Is%lYeé

i ncl ud| Y‘!S?i‘é‘ y matheprylate (H r?%?dﬂ't&'{% H’H‘Bc"f‘ 1% the pr %"BB‘% ed "”'“‘

et ha’ér °“P att? rlue ttﬂa Flaf%fhet* m Rergeeeus compin Y atseb'e

i sobuty Y *f I,gdrlof ur c”f ur fo{tet hacré/ atre X her useful
unsat ur at € ?P(? 6" Py 8°%{B?"y? Hframflie following camenofner gaes: pyr -
Jalidinones, styr ene and acrylonitrile and ot her mononers known in the art
el ugi ng fluorinated anal ogs of aII of the previously nentioned nononers
and t eoﬁgﬂm Componantin the art. Specific 35

fl uor oconononers i ncl ude 80(2 2, 2 zré‘j aetdy thd tm@ft_hard

(hexaf | uoroi sopropyl) itaconate tPerfl uo oo onate (1 H, 1
H 1 11 Hperfluoroundecyl) itaco igpration,gaqe, X/‘% OXY¥3conat e

(pentsfl uorophenyl) itaconate (2HltHit mﬁﬂanr}cﬂmr:yljsmpmmée

(pent af | uor ophenyl net hyl) itacon & 4%&@{ r ghﬁf I n 45
(1 H perfluorocycl ohexyl) methyl EH]’t aco A% %P%&é % és%ego%{}ﬁ)
it aconat e 1- et hyl - 4- (hexaf | uor oidHagirlanal) WRMMHGMEthyl'

4 "hexaf | uor oi sopropyl) nonoi t acyaldik d bofimdiecular weight equa
H per®l uor ooct yl ) - 4- hexaf | uor oi sopropyl) itaconate 50 and Tret hacryl ate
anal ogs thereof. Specific organosQ i It her s i ncl ude:

tris(2-acetoxyethyidinetizpd sil oxe-Hydfdiyattyafdth£dey Pige met hacryl at e
tris(2-carboxyethyidi net hyl sil oxy)silylpropyl acrylate and nethacryl ate .

45
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~tris(3-hydroxypropyidinethylsiloxy)silylpropyl acrylate and nethacryl ate 55

“acrylate and methacryl ate functional, fluorosubstituted al kyl/aryl
sil oxanes such as: tris(3,3,3 trikpydraedmil di nethylsiloxy) silyl propyl
acrylate and nethacryl ate tris[3-heptafl uoroi sopropoxy propyl)]
di met hysi |l oxy silyl propyl acrylate and nethacrylate tfis(pentafl uorophenyl
dinEthySilO#éé&;gﬁ%§g#Opyl acrylate and nethacrylate 7 EP 0 401 990 B1
Q her poten ul organosilicon conmononers include:
p- (pent anet hyi di si | oxanyl ) 38t§PeneIBF3H1t ri net hyl si | oxy)
pyrrolidinonyidinmethyl 5 40-58il o¥¥is{(t¥ineeylsiToxy péflylpropyhacryl ate.
When uged as conononers th ﬁg teriﬁls ca. OE used from5 to 85 wei ght
percent of the final copolg ¢ meiﬂﬁ TR T2 bal ance conprising the
prepol ymer portion. O her di-ethyl ¥nNcdihethybacrybamideners can al so be
used to effect the nmechanical and surface properties. Such crosslinks are
generally enploged inthe 0.1 to 5w %range. 10 The pol yners and
copol yrters by a free radical nechanismusing a wi de variety of
known free radical catal ysge-such pgepbRysiefcyt ©I0é xaf@ssSEEthawd benzoyl
per oxi de; di al kyl peroxi des such a [ - b | de; 't one
peroxi des such as nethyl et hyl ketoﬁggbégégééé?néﬁégée géﬁé#iﬁ%ﬁf h readily
hydrol yge, e.g. tert-butyl peracetethylmethaguylateerbeophorene

di-tert-butyl diperphthalate, etc.afigaeyaratarlysLbetahediassamd per oxy
initiators are the organi c hydropero

xkdes such.as cugene hydroper oxi de,
nmet hyl et hyl 15 ket one hydroperoxidgfsig??9 u?9?cﬂ95? p%?5&¥g%?€%¥gf The
N-nitiators should be used at a conséhoxaneoafoavebage Bobécpbareweigbtabout
107" pereerit by weight of the totalﬁgoggyhgtggao Q?ﬁ%fﬁfbéy abpiiap- 1

t. h setul C

percent to about 5 percent by weig not her u ass of 1nitiators
conpri ses carbonyl - contai ni ng ul t r RPF¥FaLoxape; 98t abont 4099 medecular
generators, such as acetophenone, {ehghRRh¢rBsgH)and the benzoin ethers.

QO her suitable UV initiator re known, in.the art,.lnitiator m xtures may
al so b& used. 20 Solveﬁ§§iean gémﬁgtﬁlFﬁrYﬁﬁmi?ﬁal copol ymeri zati on
and/ or polynerization process. Solvent choice wll.depend upon the

solubility gg&gﬂg@gﬁiégf t he prepol ynmer and of the conononers used, if any,
and shoul d allow full solubilization of all polynerizate

bﬁnponepts. In certain insB8m@8s, ARE4HoPE| $BERHzati on process should be
carri ed out without sol venio-kor | Aimakh9la parifgdr oxyet hyl nethacryl ate

(HEMA) is copolynerized witf gne of th Le ; i

pol yet hyl ene gl ycol, use of%tgpuengréﬁgggém ﬁ ¥EEE29%§Sggg*i%é?gggéenous
domai ns whi ch are not stabl e under megbrezyilasenydrol ytic conditions. Sone
of thegpreferred copolyners are polynerized fromthe follow ng conononer

m xtures: 30 CORA ymer A W. % Conmponent 80

pr epol yner éﬁﬂﬁﬂ&mﬁﬁi&soft-hard configuration nmade from 2-hydroxy- 35

eggyl nmet hacryl ate, isophon@igodi i peepalgner bEopnet hrg-gostehard

disilanol endcapped pol ydimet hyl - gl p1aiea el ofiPhaal' Brol®20RbaPaxs
ethylmethacrylate, isophorone

diisocyanate, diethylene glycol, and

the disilanol endcapped polydimethyl-
siloxane of molecular weight 3000 or

50 4000 (IDS3H and IDS4H, respectively)

20-40 dimethylacrylamide

1-30 tris(trimethylsiloxy)silyl propyl

methacrylate
55 . P )

Various homopolymers and copolymers films can be formed and characterized by standard testing
procedures such as:



L. to 3000 (I'NS3H) 20 2- hydr oxyet hyl net hacryl ate 45 50 55 8 EP 0401
* 990 *Bl Copol vner B 30-45 | NS3H 40-55 tris(trinethylsiloxy)silylpropyl
15-25 nmethacrylate N-N di met hylgegbpgagiet 10 Copol ymer C 30-90

prepol yner of the hard-soft-hard configuration nade from hydroxy- 15

et hyl met hacryl ate, isophorone diisocyanate 1, 4-butanedi ol and disil anol
endcapped 1.hgel strangth Y/mm3) addonaoles aifelasticity cer) e mehsaiced [parr ASTiM tggh method D1708.

of about 2EkhgstbB&BHp reasugdpel ASTMItD&si | oxane of about 4000 nol ecul ar

wei ght (| BSHitid) te@strength and propagation tear sirb@gtil can beimeesureg|paich 138l e Oo D
30-90 | BSivgew pernBRBiliies 0ariigp mesiswred by the fapgeedsyJeplojo, M. et al in °"ta°t and
tris(sri minirapgbleri YensMadigal dourngl Vb3, ispefl Red?r (1972) aad Bdgecef] 'Bf Gandje apcoupfedyfgr per

pr epol y e e grethogrdeariberl ydiatt. oy aly |y Intametional (Fontact Lans, Cinig, 13!91 P18 oxy- 40

et hyl rret h&QVater sertent candhe mepsirpd paea gravimetric method. éj anat e Lethyl ene

gl ycol , aﬁd:* Ffé"’ed'f‘ gﬁ'ﬁﬂ %’eﬁp B '} ?FPS?( iﬁ 9 8‘%
wei aht 3008 d the prepolymers
o Bt G e

)
met hacr n‘tgs such as disclosed in US-A-2 976,576 and US-A-3,220,960. The instant polymers and copolymers
can be used in preparing therapeutic bandages as disclosed in US-A-3,428,043. The instant polymers and
copolymers can also be used in preparing medical surgical devices e.g. heart valves, vessel substitutes,
15 intrauterine devices, membranes and other films, dialyzer diaphragms, catheters, mouth guards, denture
liners and other such devices as disclosed in Shephard US-A-3,618,231. The instant polymers and
copolymers can be used to modify collagen to make blood vessels, urinary bladders and other such
devices as disclosed in US-A-3,563,925. The instant polymers and copolymers can be used to make
SN~ \ catheters as disclosed in US-A-3,566,874. The instant polymers and copolymers can be used as semiper-
~* 20 meable sheets for dialysis, artificial dentures and all of such disclosures as set forth in US-A-3,607,848. The
instant polymers and copolymers can be used in ophthalmic prostheses and all other uses disclosed in Us-
A-3,679,504. They may also be used as a polymeric matrix for controlled release of active pharmaceutical

agents.
In the following examples which illustrate the invention, the propertles of such films derived from the
25 claimed prepolymer and combinations of prepolymers with various comonomers are described. For certain
comonomers which employed "hydrophilic® comonomers, the films were hydrated to "hydrogel” states-

their physical properties were measured as hydrated.

— EXAMPLE 1
30
SYNTHESIS OF HARD-SOFT-HARD PREPOLYMER BASED ON TOLUENE-2,4-DISOCYANATE

2 mole equivalents of toluene-2,4-diisocyanate (TDI) were dissolved in toluene with one mole equivalent

hydrogenated bisphenol A (HBPA) in a resin kettle with constant stiing under nitrogen. This STAGE A
35 reaction was run at 60-90°C for 2-3 hours in the presence of 0.5 wt% "DABCO" catalyst.

One mole equivalent of polypropylene glycol with a molecular weight of about 1000 was then slowly
added to the reaction mixture and reacted for 2-3 hours at 60-80 * C under nitrogen.

Excess 2-hydroxysthyl methacrylate (HEMA) was added to the isocyanate terminated STAGE B
reaction mixture and then reacted to completion.

40 Variations of the above synthesis were run by substituting neopentyliglycol (NPG) for the hydrogenated
Bisphenol A, and by substituting various molecular weight polypropylene glycols for the PPG-1000.

The resulting prepolymers were homopolymerized between treated glass plates in the presence of a
free radical catalyst, benzoin methylether. The polymerization was UV initiated in toluene. The solvent was
removed by vacuum and the resultant films were characterized. The results obtained are reported in TABLE

4 1.

The oxygen permeability of the homopolymers increase as the molecular weight of the polypropylene

glycol increased.

EXAMPLE 2
50

HARD-SOFT-HARD PREPOLYMER USING ISOPHORONE DIISOCYANATE (IPDI)

The same basic synthetic procedure as described in the previous example was employed except that,

due to the decreased reactivity of isophorone diisocyanate relative to toluene diisocyanate, higher levels of

55 reaction catalyst were used. Reaction conditions and summary of the cured homopolymer films is reported
in TABLE 2.

Once again, the oxygen permeability of the cured prepolymer increased with increasing molecular

weight of the polypropylene glycol polymer. These prepolymers did not produce yellowed films as the TDI

10



.55 Marious honopol ymers and copol yners filns can be fornmed and

" characterized by standard testing procedures such as: EP 0 401 990 Bl 1.
Tensile strength (g/ mR) and nodulgpsy 451 gdot i cCity can be neasured per ASTM
test nethod DI 708. 2. Elongation can be neasured per ASTM 1708. 3. Initial
tear strength and propagation tear strength can be neasured per ASTM 1438.
4. Oxygenmpienatestichupon hydealytic testinge nmeasured by the net hod reported by Rel ojo,

M et al in Contact and 5 I ntraocul ar Lens Medical Journal, Vol. 3,
i ssued p. 27 (1977) and edge effects can be accounted for per the nethods
described by FattXlet al. in International Contact Lens Cinic, V. 14, p.

389 (1987). 5. watgr content can be neasured per a gravinetric nethod. 6.
Refractive index g¢gn be neasured per typical methods on hydrated sanples
using a refractonetler. As nentioned, the prepolyners of the present
invention are partflcularly useful in formng shaped 1o articles used in

bi omedlﬂg: al applic |ons ~n Thgse polynmerg and gopol ygers cgn be ysed to nmeke
bi onedi'cal devicegli.e. shaped art¥cl e®, such as dialyzer diapfragns, to
prepare artificialg ki dneys and ot her bionedical inplants, such as disclosed
in US-A-2,976,576 gnd US- A- 3, 220, 960. The instant polyners and copol yners
can be used in prégari ng t herapeuti c bandages as disclosed in

US- A- 3,428, 043. The instant polynmers and copol ymers can al so be used in
preparing nmedi cal surgicaf devices e.g. heart valves, vessel substitutes,

15 intrauterine devices,®nenbranes and other filnms, dialyzer diaphragns,
catheters, nouth guards, Wenti@e |iBers &nd otder s@:h de ces & discl osed
\tn Shephard US- A- 3§18, 233. The insgant Hol ynmeds angs copolc?/mars gan be used
t 0" nodied y col | agemgBo makg b dod v, @,set,s{, urpfary glfaddess anded her such

devices as disclodpf ini$ ALZ 563Lg25% gThe fEnst ank ool Vet s alids copol yrmers
can be used to nalk®~cat heters as di sclosed in US-A-3,566,874. The instant

pol ymers and copol ymers can be used as semiper- 20 neable sheets for
dialysis, artificial dentures and all of such disclosures as set forth in
Us- A- 32%07 848 The instant polymers and copol yners can be used in

opht hal m ¢ pro theses and all other usesgdisclosed in US- A-3,679,504. They
may al so be uBpd as a P Y MERINE c,,matrlxﬁﬁr congrol l egl rel emse ofgactive
phar maceut i caf agegts. 153t hﬁ.gﬁl | gwi ngﬁgxgarrﬁjﬁg W ER i Hﬁl%tra; @t he
Thventipn, thE pr ertlg"'of';gpﬁh €l nS 88 i G r G The 720 clmas..raed

prepol ymer and conji nat i®8s §f0 Brefol yiLL \Aﬁﬁ.&/aﬁﬁﬁs SaBBnodes & are
described. For cer@ain c®@onfi@gs $hicly arpl GBE " BEGopl Eisc Scbononers,

the filnms were hydrated to "hydrogel " states- their physical properties
were neasured as hydrated. EXAMPLE 1 30 SYNTHESI S OF HARD- SOFT- HARD
PREPOLYVER BASED ON TOLUENE- 2, 4- DI | SOCYANATE 2 nol e equi val ents of

t ol uene- 2, 4-di i socyanate (TDI) were dissolved in toluene with one nole

equi val ent hydr oge:'ét ed bisphenol A (HBPA) ifa refln ketdle Wit h const ant

stirring under nitgpgen.9Thi § STAGR A 35 redkBi on d8s d!nmat @990 * C for
2-3 hours in the p sence of 0.5 wt% DABCO' étal y&d. Orgd ol ecﬁqw val ent
of pol ypropyl ene glycol with a nol ecul ar wei ght of about 1000 was then
slowy added to the reaction m xture and reacted for 2-3 hours at 60-80 * C
under nitrogen. Excess 2-hydroxyethyl nethacrgl ate 4 HEMA)g Was ded to the
i socyanate term nated STRGE B reacg on i xt urg and & hen rfkactedito

conpl et| on. T

50

TDI-NPG-PPG-4000-HE%?

TD1-NPG~-PPG-1000-H
TD1-NPG-PPG-3000-HE
TD1-HBPA-PPG~-1000~-H
TD1~-HBPA-PPG~2000-H
TD1~HBPA-PPG~3000~H
TD1-HBPA-PPG~3000~-

Composition
- TD1-NPG-PPG-2000-HE

11



.40 _  Variations of the above synthesis were run by substituting
" neopentyl glycol (NPG for the hydrogenated Bi sphenol A, and by substituting
vari ous nol ecul ar wei ght pol ypr g/ gcogdprcol s for the PPG 1 000. The
resul ting prepolynmers were honopol yneri zed between treated glass plates in
the presence of a free radical catalyst, benzoin nethylether. The
pol yneri zation was WV initjated in toluene. The solvent was renoved by
vacuum and the resultabt f|Ims were characterized. The results obtained are
reported in TABLE 45 £.%Bhe @xwgen ser meabi ldit y of o he komopol yners
i ncrease as the nol ecufag i'ﬁhpgc‘)‘f #)he Kol pf oByl et Gl Yco! i ncreased.
EXAMPLE 2 50 HARD SOFTPHMARD PREPOLYMER USI NG | SOPHORONE DI | SOCYANATE (| PDI)
The sane basic synthetic procedure as described in the previous exanpl e was
enpl oyed except that, dug jo the decreased reactivity of isophorone
di i socyanate relative t&tpluene diisocyanate, higher |evels of s5 reaction
cat alyst were used. Reaclipn conditions and summary of the cured
homop@l ymer films is r&gl edsi R TABLE 22 éh® dgai ! Bh¥ 6kygen
perneability of t cugediSor ePofly ®rli ncMeS el & th? rergag ng nol ecul ar
wei ght of the pol yfropPlgng gl ycol polynmer. These prepolyners did not
produce yel |l owed faji ns & the TDI 10 EP 0 401 990 Bl materials did upon
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0; CO 30f fi Hard-sofrhayd) p@polymers were synthesized pepthp i§xampjes supgsa e@e@ that l|]|120MB| wag us%

0 n i nF¥ms were cured from|30 * o PraPOIYAY sglgtlon in toluene as reported TABLE 3.

W0 00 35~~~-nggneral, the H12-MDI prepolymers produced fllras with grleater tearﬁrtpgﬁli I':han tIBd'd?lgr IPDI

Ca cl 5 engoganate b:‘aeag systgm; %{udyere shghtly Ie§§ oxygen permeable. "4" 4 " 4q
00 0 0 0 0weE14 E4E E-4E4 E4 E-4
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1) Bl) '45 cor8&Mers oF ipoi Based ARRD-sbFT- QHQPPREPQ)L@M% with I-%RBPIQIQI@QAONOMEF@S ~000

I 1 ﬁShard—soft-hard prepolymer produced W&_h QQthr%ﬁ du%gcyanate (IPDI), neopentyl glycol (NPG),

15 polypropylene glycol with a molecular weight of 4000 and 2-hydroxethyl methacrylate was copolymerized
with a hydrophilic comonomer. Various copolymers of this prepolymer (INP4H) with various comonomers

were made and tested.
_ The general scheme for making the copolymer involved mixing the prepolymer with the comonomer in
~ a 30-70 wt% solution in toluene in the presence of a known free radical catalyst. The solutions were placed
e 20 between treated glass plates and polymerized. The films were then physically characterized.
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Specific hydrophilic comonomers used were 2-hydroxethyl methacrylate and N-2-vinylpyrrolidinone.

55 The characteristics of these copolymers are disclosed in TABLE 4.
Several interesting features are displayed by the resultant films. In general, the contact angle of the
material was lowered as the content of hydrophilic comonomers increased, as did water content. However,
oxygen permeability decreased as the water content of the hydrated material increased. Normally, water
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———— opoly er of INP4H was prepared and the ked in a solution of I pyrro in

04 04 2 contammﬂaf e st. The fil egﬂh ra atE;B cﬁ% or%olymg @r e
Iloy,

2- hydr oxef"gyy'mﬁ@{' (e 'hﬂ'&'y @? mera

char act%rfJ ';_Fe(ééed ﬂepggoll I ne c rrers %‘i‘?g I'sC OEe "& ee\;eallcy are

i nt er esti g d %%q 1P Yort b Fna%léL t:hai,'tﬂe%p?mﬁbraﬁaﬁr@h, thd Ne

contact apgl Powered as t ontent hydr ophi |

Com)nor‘rers | ncrease | d Wat er content. However, oxygen perneability

decreasgd as the vat er content of the hydrated material increased.

Normal |y, water 14 EP O 401 990 BI content and 02 perneability of
hydrogel materials is directly related rather than inversely rel ated.
EXAMPLE 5 5 POLYMER ALLOYS OF POLYMERI ZED HARD- SOFT- HARD MATERI ALS A
“honopol ymer of | NP4H was prepared and then soaked in a solution of N-vinyl
pyfrol izdi none containing a free radical catalyst. The filns were then
subjected to WV radiation in order to polynerize the N-vinylpyrrolidone.
Based upon analysis of the extracted parties of the polynerized pol yner

all oy, wt% of 1o polynerized N-vinyl pyrrolidinone could be cal cul ated. The

characteristics of these polymer alloys are reported in TABLE 5.
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EXAMPLE 8

COPOLYMERS OF HARD-SOFT-HARD PREPOLYMER (INP4H) WITH FLUOROMONOMERS

In the interest of producing copolymers with less lipid uptake values certain fluorinated comonomers,
octafluoropentyl methacrylate (OFPMA) and hexafluoro isopropyl methacrylates, (HFIPMA) were
copolymerized with INP4H prepolymers in various ratios. The cured copolymer films are characterized in
TABLE 6. :

As the fluoro content of the copolymer was increased the oleic acid pickup decreased with a
concomitant decrease in oxygen permeability. The samples with 80 wi% fluoromonomer content were too
brittle to characterize.

EXAMPLE 7

COPOLYMERS OF INP4H WITH SILICONE MONOMERS

Various copolymers were produced from combinations of INP4H with tris(trimethylsiloxy)silylpropyl
methacrylate (referred to as tris) and 2-hydroxyethyl methacrylate and characterized in TABLE 7.
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. HYDROLYTI C STABI LI TY OF | NPAH HEMA COPOLYMERS 5 Hydrol ytic stability
testings of | NPDAH HEMA copol yners forned in tol uene were conducted by
subj ecting the copol yneric sanpl gsol491 B! € aqueous conditions (either:
acidic or basic H20 at el evated tenperatures) for extended periods of up to
14 days. These copol yners showed consi stent and significant |oss df mass
during tExaMRUEIBol ytic testing which indicated that the copol ynerization
process was not effici ent. 10 Chem cal analysis of the extracted
porti on HYDROEY G STARNITY E tracted was largely an oligoneric
product of the 2- hydroxyet hyl met hac | ate. Subsequent|y, INP4H/ HEIVAI TRI S
copol yner sHysdehdic tabiityclestings Ph!NﬂD""é[HEMng%P'Ws\/@HPed inhlolene. wey BI%? oved
to be hwweﬂtm the gpRojymeficy samplos ey hastile ﬁ@egl&r@"%ﬂﬁ(etﬂr% ﬁgd' o 'Bﬁﬁ'e He |ahgﬁ‘@ d

| Mﬁé@' ?Pe?%wq?aﬂ!l“ loc14 days. Ihasy P’ss SIS
s ‘.itA'R% 'e Xﬁ@ﬂ% I AR NG g'eAj o
THEREGF gpm, 'S h ol ol (e a%oaoy.%a G5Bl WY sgapeaq by
1, 3 bi s (AT oh h)n HE¥ @iﬂw 61 o 0 Podubod "Rt YROET aRGhHC Theso
condi tiqg l)h%ﬁapr ; &Shoie GriaSH the S eo uﬁ‘dutﬂ RS 1ohiBHS SBRIEUALprodinddd -

Usi ng t%ly o or har d- soft-hard prepol yrrers with the
above,, ong chal n gl ol, 1 sophorone di | socyanate (I PD), neopentyl glycol

(NPG) ar‘Ej(Aa.ptygr oxyet hyI 25 nmethacryl ate end bl ocker (HEMA), a prepol yner
was forrfed (ITNS31H). This prepol yner was copol ynerized wi th 2-hydroxyet hyl
nmet hacr y3YnTRESIS OF HARDLSOFT-HARD PREADLY MERS USINGEROLYSILOXANE RIOLS AND CORQLYMERSET S
s reporiHEBEOR TABLE 8. These filns were all hydrolytically stable. 9o
EXAMPHE 10 TERPOLYMERS OF | NP4H PREPOLYMERS Ter pol ymer s of )
| NP4Ht TRI Sk.@bistbrdroybutrdinetovisily) nolysioxand weshprepargdn PRt dimpthelvdimethylsilanerwithani de
35  ( DMW)3-hisi4-bydpoxehutyhietametiviidisiiosang dn water under acidigigonditions.-| The F‘@SPQB\WPPH‘?S é’e*ﬂhtl s

i s summenf theedlyner waRRquIS3 100, Using) the generphaygtheticachene\ferbard-set-haid Wit feogel
type natabpyealosg vghain diglc dsophorene igeseanats ofifPRYa epReptylalyeal (NRG)S P%I"”%’?’P’é’ﬁ'@i"

char a#t dpgthacrylate end plocker (HEMA), a prepolymer was formed (INS3H). 1:[' J\' c{%

| NP4H TR Bis mlymebgasmp%\ ?aﬁdgg’h 2-hydroxyethyé@etﬂ§rylate in various ratios. The characteris-

tigg: of these copo ~~~~~~~~~~~~~
350 t 50: QSThese films were aI hydroytuca y stable 0 401 990 Bi N-0 0 t
S

30 EXAMPLE 10

TERPOLYMERS OF INP4H PREPOLYMERS .

Terpolymers of INP4H/TRIS/glycerol methacrylate (GM) and INP4H/TRIS/N-N-dimethylacrylamide
35 (DMM) were prepared and evaluated. The characteristics of these films is summarized in TABLES 9A and
9B.
These terpolymers provide soft hydrogel type materials with excellent oxygen permeability and physical
strength characteristics.

40 TABLE 9B

INP4H: TRIS: DMA | Oz DK

30:50:20 80
45 25:50:25 75

50
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EP Q0 401 990 Bi EXAMPLE 11 HARD- SOFT- HARD URETHANE SI LI CONE PREPOLYMERS
W TH " SOFTER' HARD PORTI ONS 6 . Sil oxane contai ning prepolyners were
produced as before except 1,4 buyimpaei edo@t di et hyl enegl ycol was used in
pl ace of neopentyl glycol. In general, the honopol yners and copol yners of
these materials had | ower noduliis and tear strengths than their neopentyl
gl ycol based counterparts. |1BS4H Prepolyner is fornmed using the general
schenme for hard-soft-hard prepol yne usi ng igo®whorone diisocyanate,

1, 4- but anedi ol , the a,-hydroxyal:kyl sendcapped pol ydi net hyl si | oxane
described io earlier with a nol ecul ar wei ght of about 4000, and

2- hydf oxyet hyl nethacrylate. |BS3H Prepol yner is the same prepol yner as

| BS4H except with a | ower nol ecul ar gpei ght pol y- di et hyl si | oxane. | DS4H
and |IDS3H are equivalent to | BS4HZ and | BS3}, of espectivel y, except

di et hyl enegl ycol was used in place 1,4 But@ngdi al . The physi cal
charaﬁteristics of copol yners formegfromthese prepolymers wth

di met hyl acryl am de 15 (DMA) and/or tris (trinmethylsiloxy)silyl propyl

nmet hacryl ate are reported in TABLE 10. Al of the prepolyners were

hydrol ytical ly stable. EXAW 12 2@ SOFT- HARD- SOFT PREPOLYMERS Accor di ng
to the general schene for pr ucing’ of t-hard-soft prepolyners were forned
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00000 x| I *| I I *loo@..... II**II*II *| FEx K
r-45 (A Siloxane containing prqpplymers were produced ﬂ’@?‘ﬂdé‘r tan Ieneglycol

|sophoroné’a§j|‘?°§db aq?aqfee gjycolia eaé 'Y"‘ T2 :’B‘F %éogl é’?‘?f?f'a's

endcapped M&H li% 8% ﬁ@a ‘? abou
1500 (Si-15 Fié t ’°’ Hg ] ‘ﬁrﬁc}%%é sc‘r’ﬂgg
HEMA- | PDI Ly “%86” ;h‘”' !
arl Icuarwel r

Copol yr I Ipol rCas éé%t wi? Bibdbal % Agfgde
and t71s- ¢ Sk PRRIEr S b yd arsai @qsyxb e g5 ERBAT Lty -
5 COVPAR& EoF Flsbs aé_:@yﬁ R To illustrate the beneficial
properties oy gs.dan&fﬁﬂ&tbﬁ%ﬁcsaof Q:Q;EBRﬁrfel%t fo¥fRd Finroﬁnplﬁéa‘é "BRdpolysrs with IRebtHylaéardide 10
hydr oxysgt MA)rsﬁa/ 3 (il i W})rep}lmﬁi}l&@Gredédoﬁ&ﬁﬂmo(hf@ihb prIp6lyréts

- di hydmmr&wcm@@ﬂs@ppe pol ydi met hyl sil oxane with an average
rml ecul ar wei ght of about 3000 (Si-3000). The structure of the prepolymer
was HEMA- ERRMPLE 123000- | PDI - HEMA 1* Copol yners of this prepol ymer with
‘W N-di net hyl acryl ami de and tris(trinethylsiloxy)silylpropyl- nethacrylate
aré chapaSDET-HARRISOFT AREBIOEYMERS These copol yners di spl ayed nuch | ower tear,
nodul us and tensile strength than the copol yners of the present invention.

o

20 25 According to the general scheme for producing soft-hard-soft prepolymers were formed using 2-
hydroxyethyl-
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methacrylate (HEMA), isophorone diisocyanate {(IPDI), neopentyl glycol (NPG) and a disilanol endcapped
polydimethysiloxane with an average molecular weight of about 1500 (Si-1500). The general chemical

structure of the prepolymer was

HEMA-IPDI-Si-1500-IPDI-NPG-IPDI-Si-1500-HEMA

24
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" w~~~~0 55 27 EP 0 401 990 Bl L MM
Claims Cains for the foll ow ng CeplyfilospsiStates: DE, FR OB, IT, SE 1. A
prepol ynmer material consisting of prepolyners represented by the general
chemcal fornulae 6 E(*D*A*D*Q: D*A*D*E'" or E(*D*G'D*A): D*G'D'E' where 10
A denotes a dival ent polyneric radical chosen fromthe group of

4CH2) n' - O ( (CBdlymers of Ghi2t above IBepolymer were formed with N-N-Dimethylacrylampipep)angy tris~ (R
) m CH2 +Hirmefh@lsiloxy)silylpropylmethacrylate as reported in TABLEH2 4 Si-a Rs RS 25
wherein RP denotes a straight or branched al kyl ene group with 1 to 6
car bon SatGQMPABMH/ErEXAMPL%nd rl are the sane or different integers such that
the sumof n, n' and n" provides for a noiety weight of said dival ent

pol yner i cSOEIFEGMENIPPREROLIMER > 000 and 10, 000; RF denot es a

f I uor| nated straight genaﬁgl?ncggﬂ al k%l levmr? or adi; éﬁgat}/\@tp% Porf b OB

“nnune || and' an a,0- WdfoQ aIIM1 n%gé?if’

ﬁ% Fpxve, tpac lat
e 1 Sy e A Ml R s a4

al kyl rad or ‘a short chain fluorinated aI kyl radi cal with 1 to 3 carbon
at ons; aan,ﬁﬁ DI-Si-30009PDI-HEMA is an integer such that the total noiety
wei ght f sal(fdlv ?ent polymeric radical is from

Copolymers of this prepolymer with N-N-dimethyl acrylamide and tris(trimethylsiloxy)silylpropyl-
methacrylate are characterized in TABLE 12.
These copolymers displayed much lower tear, modulus and tensile strength than the copolymers of the

~ . present invention.
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400 t,o 10, 000; D denotes an al kyl ene diradical, an al kyl
cycl oal kyl ene diradical, a cycloal kyl ene diradical, an al kyl aryl ene

di radi cal or an aryl ene diradi caEp gMgilsepgio 30 carbon atons; G

denotes an al kyl ene diradical, a cycloal kyl ene diradical, an al kyl
cycl oal kyl ene diradical, 40 an aromatic diradical or an
al kyl aromatic diradical with 1 tog4 carbon atons whi ch may have et her,
thio or amne |linkages in the nai Fg%{;ai n;, <lanoies a uret hane or ureido

| i nkage; and E and E denote polyneri zalfl €”ufs&t urated organic radicals
represented by the general chem cal fornula: 45 R2 R3CH=C (CH2), (X)"
(Ar)y®R 50 wherein Rl denotes a &ival ent al kylene radical with 1 to 10
carbon atoms; R2 denotes a -H or - radi cal ; 55 R3 denotes a -H
radical or an alkyl radical with % tlo 6 c& tﬁ)n.naﬁoms or a 28 EP o 401
990 Bh 1 ¢ LIM 1111 Il 0 11 -CYgR] 5 radl cal“where Y is -0-, -S- or -NH
and R4, denotes an al kyl radical wSth 1 to 12 carbon atons; X denot es o

0 10 e 11 11 -C, or -0-C
Ar denotes an aromatic radical with 6 to 30 carbon atons; 15 ais at
least 1; wis Oto 6; x is O or 1 and y isOor 1. 20 2. The prepol yner of
Caim1l wherein the polyneri@ra |, A dssglgeted from(1l) a

pol yetshyl ene gl ycol diradi cals)wi t§ mol eQuiargwei ght of at |east aboift
2000; (2) a dialkyl endcapped]pol §d net hyMsi| oxane radical with a nol ecul ar
wei ght of at |east 400; (3) al kyl endcapped pol ydi f | uor oal kyl si | oxane
polynmer with a nol ecul ar wei t o& | east 400; and (4) a fluoroalkyl
éther with a nol ecul ar wei gh Ieast about 400. 25 3. A prepolyner
actor#®ing to Caim2, mherel radlcglgjs¢f8rned fromthe group of

di i socyanat es
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consj sting of isophorone diisocyanate, toluene diisocyanate and

"4, 4-di cycl ohexyl met hane dil socyanate. 30 4. A prepolyner according to
Caim2 or Caim3, wherein the Cgpadiotabos forned fromthe group of diols
consi sting of neopentyl glycol, 1,4-butanediol, diethylene glycol and
triethylene glycol. 5. A copolynmer material formed by polynerizing a
conononer m xture conprised of: (1) tHkegprepolymer described by the general
chem cal fornulae: 35 E(*D*A*D*Q . *D* E oe ECD*GD*A) 0*DRG DFE'
wherein. 40 A D E E, G * and a are as defined in Caiml,.
and (Il') an ethylenically unsaturatedgqnononer. 6. The copolyner of C aim
5 wheré&in the polyneric radical of cofpqnent (1), A is polyethylene
radical with a nolecular weight of at¥l gast apoy 2,000. 45 7. The
copolynmer of Claim6 wherein conponeng€¥fl) coMpr?ses 15 to 95 wei ght
percent of the conononmer m xture and &aild et hyl enically unsaturated
conononer conprises 5 to 85 wei ght peMcent of said conpbnonmer mxture. 50 &
The coffol ymer of O aim 7 which glirther conprises a diethylenically reactive
crosslinker. 9. The copolyner of| C aig § wherein said ethylenically
unsat ur at ed conmononer i s chosengfrom Zeklhydroxyes hyl nethacryl ate,

N-vi nyl - 2-pyrrolidinone, nmethacfylic &Fd, di gethyl acrylam de and gl ycerol
met hacryl ate. 55 10. The copol yfer of g¥laim5 wherein the pol yrmeric radical
of conponent (1), A is a dialk endcapped pol ydi net hyl si | oxane radi cal
with a nol ecul ar weight of at | @&st 4@0., 29 1/1 1111 | Hj 11111 |1i EP
0 401 990 Bi = M 11. The copol yner of

‘cl ai m 10 wherein conmponent (1) npr i 15 t@ ¥ weight percent of the
corfonoeer mixture and said ethykeni cafl¥ unsafurated cononomer conprises 5
to 85 weight. percent of said co@pnonmer mxture. 5 12. The copol ynmer of
Claim1ll wherein said ethylenic®ly unsaturated conononer is chosen from 2-
hydr oxyet hyl net hacryl ate, N-vi gyl -2-pygrolidi none, nmethacrylic acid,

di met hyl acryl am de and gl ycer ok} net hg@qyl ate. 1l a The copol ynmer of C aim
12 whi & further conprises 5 tog0 weifgflt percent organosilicon conmononer.
10 14. The copolyner of Caimb5 er e2glt he pdl ylheric radical of conponent
(1), A is a poly(fluoroalkyl)egher wSH a nol ecul ar wei ght of at |east

400. 15. A copolyner formed by | ymeri zing a cononomer m xture conprised
of: 15 (1) the prepol yner 'flescri bed by the general chemical fornul ae:
E(*D A*D* G UD* A*DE' or
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E(C*DFGDFA(: DFGED*E 20 wherein A, D, E FE',
defined in aim1l, and (11) an organosilicon com)norrer 16”"1ﬂ;em,im,ﬂ”,m I"I
of Claim 15 wherein said organosgp p@onegrgener is
tris(trinethylsiloxy)silylpropyl methacrylate. 25 17. The copol yner of
Claim 16 which conprises 20-50 ' w % prepolynmer (1), and 20-40 wei ght
percent Glalims- (trimethylsiloxy)silyl propyl nethacrylate. 18 The copol yner
of O ai reidifs féritasfollewing Contracting: Stetes : DB-FBLGRAT. Bkt per cent of one of the
follow ng 30 hydr ophi I i ¢ conononers: di net hacryl am de; ycer ol
met hacr yk af repglvmey etssia) cerisiing ok prarelympredertesentortPyNba, 4egrAl cheryj F°5‘l“l"i9| none. 19.
A copbl yner forme_d‘b*g_ pol erEI’I zing a conononer m xture conprised of: (I)
t he prepol GrRAD Bl y the. general chem cal fornulae: 35 E(*DA*D*A);

*D*AD'E BT ED EEA)B*D*G*D*E' wherein A, D, E, E, G * and a are as

defined in Ig):l aim1l, and 40 (11) an ethyl eni cal I y unsat ur at ed

fl uoroorga Acpenaesa |Jalent2p(gl Ahc r%&&?guoge lfror“?ﬁ’elg(?tﬁjﬁ{gpde from a pol ymer .

conprlsmgthe any preceding c Claims for the follow ng

Contracting St ate ES 45 L(_cﬁ pr:o.@eqwépr _pr(@g-;-ung a prepolymer materi al
consi sting of prepolyners rep?é‘sent ed by"the general chem cal fornul a:

ECD:*GD*A)*D*GD*E 50 where A denotes a dival ent polyneric radical chosen
from jshe group of (CH2)n' -.@c(-lglPCO)—m-(R(%(rc}Izsﬁl— (CH2) n2' O(RFO)m (CHZ)m
30 RS RO (CH2)1 4 Si-0O Si (CH2) 1.4 R

wherein 10 RP  denotes a straigh or anched al kyl ene group with 1
to 6 carbon atons, and n, n' and n'/ aRe t me or different integers such
“that the sumof n, n' and n" l_[prow es,lfor I et i ght of said dival ent
pol yn®ric radical of bet wedFHz) Q _ﬁﬂﬁ/ Hgenotes a fluorinat ed
straight or branched al kyl ene radi Wi t Py sp 6 carbon atons and m ni
and m' are the sane or different inkegerd such that the sumof m m and
m" provides for 1s a noi ety weight of said divalent polyneric
radi cal of between 400 and 10, 000; Rs denotes an al kyl radical or a short

25 .
chai n1 | qu‘q'&'f ed al kt}étes r.':lasgalgcht or brancped alktylgne?’grgu%rVQth tg1 E %grgdn atoms, and n, n' and

n" are the same or different integers such that the sum of n, n’ and n" provides for a
moiety weight of said divalent polymeric radical of between 2,000 and 10,000;

N RF denotes a fluorinated straight or branched alkylene radical with 1 to 8 carbon atoms and
30 m, m' and m" are the same or different integers such that the sum of m, m' and m"
provides for a moiety weight of said divalent polymeric radical of between 400 and
10,000;
RS denotes an alkyl radical or a short chain fluorinated alkyl radical with 1 to 3 carbon
atoms; and
35 p is an integer such that the total moiety weight of said divalent polymeric radical is from
400 to 10,000;
. D denotes an alkylene diradical, an alkyl cycloalkylene diradical, a cycloalkylene diradical,
o an alkylarylene diradical or an arylene diradical, with 6 to 30 carbon atoms;
G denotes an alkylene diradical, a cycloalkylene diradical, an alkyl cycloalkylene diradical,
40 an aromatic diradical or an alkylaromatic diradical with 1 to 40 carbon atoms which may
have ether, thio or amine linkages in the main chain;
* denotes a urethane or ureido linkage; and
E and E denote polymerizable unsaturated organic radicals represented by the general chemical
formula:
45 R2
R’CH=C (CH,), . (Ar) -R'
50
wherein

R! denotes a divalent alkylene radical with 1 to 10 carbon atoms;
R? denotes a -H or -CHj radical;
55 R3 denotes a -H radical or an alky! radical with 1 to 6 carbon atoms or a



.and p I's an integer such that the total noiety weight of
pol yneric radical is from400 to 1 0,000; 20 D der’mﬂ @ "T’m",",
al kyl ene diradical, an alkyl cycl ¢H &ydcswo gh r adi cal, a cycl "

to

di radi cal, an al kylarylene diradical or an arylene diradical, with
carbon atons; G denotes an al kyl ene diradical, a cycloal kyl ene

diradi cal, an al kyl cycl oal kyl ene diradi®al, an aromatic diradical or an
al kyl aromatic diradical with 1 to 40 carlbon,at oms which may have et her,

thio or amine linkages in the main chai1fY denotes a

uret hane or ureido |linkage; and E denotes a pol yneri zabl e unsat ur at ed
or gani c8 radlzgd%ql(r”%)er esent ed by t he general chem cal forrrul a: R2 30 .
R3CH=C (CH R wher ei denotes a d| val ent

al kyl ene radi c§|Is 't'?] g"{‘{) W‘&SF%&"&P‘HW“‘%‘"&%&@?%a Por -

radi cal; R3 deft§e®®s, _H radical or 8” al kyl r8d| cal with 1 to 6 car bon
atons or a 0 40440 W §  ~mm—m————- CY-R4 radi cal
where Yis -0-, -S or -N+ and R4 dgnotg§ ag- EI kyI radical with 1 to 12
carbon atons; 45 X denotes o 11 11 -G, or

-0-C 50 Ar denotes an aromatic radical with 6 to 30 carbon atonms; a is at

least 1; W i SOaf@nbles ah dromallc fbiical wittPéd 3earbon atoms; Yi sCor 1; which process

conpri sgs: (a)afstmphdhg 2 nole equivalents of a diisocyanate of the

formul a: 31 whidb 86401 990 BI 1 1 1*DO0

wherein D is asishadritjend above, and O represents an isocyanate radical, with

\iabout 1 nol e eqisovmhent of a diol of the formula: 5 AGA

e 20 2. The prepolymer of Claim 1 wherein the polymeric radical, A, is selected from (1) a polyethylene glycol

diradical with a molecular weight of at least about 2000; (2) a dialkyl endcapped polydimethylsiloxane
radical with @ molecular weight of at least 400; (3) dialkyl endcapped polydifluoroalkylsiloxane polymer
with a molecular weight of at least 400; and (4) a fluoroalkyl ether with a molecular weight of at least
about 400. :

3 A prepolymer according to Claim 2, wherein the D radical is formed from the group of diisocyanates
consisting of isophorone diisocyanate, toluene diisocyanate and 4,4™-dicyciohexyl methane
diisocyanate.

30 4. A prepolymer according to Claim 2 or Claim 3, wherein the G radical is formed from the group of diols
consisting of neopentyl glycol, 1,4-butanediol, disthylene glycol and tristhylene glycol.

5. A copolymer material formed by polymerizing a comonomer mixture comprised of:
(1) the prepolymer described by the general chemical formulae:
35 -
E('D*A'D*'G),'D’'A'D'E’ or
E(’D‘G-D*A)a'D.G-D'E'

wherein ,
40 A D, E E', G, *and a are as defined in Claim 1 and
(i) an ethylenically unsaturated comonomer.

6. The copolymer of Claim 5 wherein the polymeric radical of component (I), A, is polyethylene radical
with a molecular weight of at least about 2,000.

7. The copolymer of Claim 8 wherein component (I) comprises 15 to 95 weight percent of the comonomer
mixture and said ethylenically unsaturated comonomer comprises 5 to 85 weight percent of said
comonomer mixture. '

50 8. The copolymer of Claim 7 which further comprises a diethylenically reactive crosslinker.

9. The copolymer of Claim 8 wherein said ethylenically unsaturated comonomer is chosen from 2-
hydroxyethyl methacrylate, N-vinyl-2-pyrrolidinone, methacrylic acid, dimethyl acrylamide and glycerol
methacrylate.

85

10. The copolymer of Claim 5 wherein the polymeric radical of component (l), A, is a dialkyl endcapped

polydimethylsiloxane radical with a molecular weight of at least 400.

29



_Wherein Gis as defined above, and A represents a hydroxy rigs rm
a product of the formula: 10 *D*G'DO wherein * is as defi nmmawnﬂgbyﬂlm
reacting the product of step (a)gpiptdd1 gea'Bhar excess of a ac-dicol ten X

| ong chai n polymer 15 of the forrmula: *AA wherein A and A are as

def.ined above, to forma product of the formula: 20 *(D GVD*A) D G DG

wher ei n H. Tee aspolyaibi ok Glainh A0 exhe@mindcamppnent 4L commisesh s o 8% wsightopereant pf (he)

with a nol esmopmoersexiob aachsashethvgnjsally upsaturdtesl domonamen comiisee/S @188 melght mercamid A

are as def pisaid caenemer migueor m t he desired prepolymer. 30 2. A process for

preparing a prepolymer material consisting of prepolyners represented by

t he génet2a(The peaslveen off Slpimh, 1awhersinDgsish pshylgnicallyinsatirated, comonofgrais (Shosen fome?-

and * are B¥irerethvh mgthecryiate. M-vinyh2-pypRlicinane, metharedic agidysfimethyl acrylamide gnd glveery

nol e equi vAPBAEa®E a3 dil socyanate of the fornula: WO 40 wherein Dis

as defined_above and * represents an isogyanate radical, w.th t nol e

egui val e T@‘? mﬁglm‘%ﬁ’f %'?"“ﬂ%é’ﬁ'f"bg'ﬁﬂr %mmﬁ%yzf%%wé'ght p?/(ﬁé‘?%?"rqos,&'c?"s%%g”%me i ned

abovea | r i cal . r mul a:

55w R S T e ke L B oy
o)

/ lar W
(a) with a nolar excess of a of the fornmula: AGA 55 wherein G and A

are as daf ixneshiyaePifnedsy phipthdiziRg B bsMbrerher Aixtird Sonfpasedier:a: (D *D* Q) ; - DFAD3 32

EP 0 401 _990(3359 prepolymer described by the general chémical forktulae: L ML’ 11S1-1-* wherein a
is as defined above; and (c) reacting the product of step (b) with a nolar

excess of ang@mwipapovoefort he fornula: 5 EA
E(D'G'D'A(,"D'G'D’E'
~
= 20 wherein A, D, E, E', G, * and a are as defined in Claim 1, and

(Il) an organosilicon comonomer.

16. The copolymer of Claim 15 wherein said organosilicon monomer is tris(trimethylsiloxy)silylpropyl
methacrylate. ' '
25
17. The copolymer of Claim 16 which comprises 20-50 wt % prepolymer (I}, and 20-40 weight percent tris-
(trimethylsiloxy)silyl propyl methacrylate.

\, 18. The copolymer of Claim 17 which further comprises 10-35 weight percent of one of the following
30 hydrophilic comonomers: dimethacrylamide; glycerol methacrylate; 2-hydroxyethyl methacrylate; and
N-vinyl-2-pyrrolidinone. :

19. A copolymer formed by polymerizing a comonomer mixture comprised of:
() the prepolymer described by the general chemical formulae:
35
E('D*A"D*A)a’'D"A'D'E’ or
E(D'G'D*A);"D"G’D'E'

wherein A, D, E, E', G, * and a are as defined in Claim 1, and
40 (1) an ethylenically unsaturated fluoroorgano comonomer.

20. A biomedical device made from a polymer comprising the prepolymer of any preceding claim.
Claims for the following Contracting State : ES

1. A process for preparing a prepolymer material consisting of prepolymers represented by the general
chemical formula:

E('D'G'D"A),"D"G"D'E
50
where .
A denotes a divalent polymeric radical chosen from the group of

(CHz)»"-O-(R"O)y - (CHz)n"
85 (CHz)m'"-O-(RFO)m~(CHz2)m"

30



. Wherein E and A are as defined above, to formthe desired pre ol y1

process according to Caiml or aim?2, wherein the pol ymer&ﬁ ﬁﬁ“&“lm\“&“\“\
is selected from (1) a 10 pol w@“mgﬂ ycol diradi cal s *
nol ecul ar wei ght of at |east about 2000; (2) a dialkyl endcapped

pol ydi net hyl si | oxane radical wth a nol ecul ar weight of at |east 400; (3)
di al kyl endcapped pol y- difluoroal kyl sil oxane polyner with a nol ecul ar

wei ght of at |east 400; and (4) a fluorRfal kyl B?her with a nol ecul ar weight
of at |east about 400. 15 4. A processl accord to Claim3, wherein said
diisocyanate of the fornula (OB)ig seBérPed fSé gil:fgzl)pﬂ:uor one diisocyanat e,

t ol uene® di i socyanate and 4, 4-di cycl ohex d meR hae dii socyanate. 5. A
process according to daim3 or aim wher e said diol of the fornula
AGA is selected from neopentyl glycol, 1 4- but anedi ol , di et hyl ene gl ycol
and triet hylvghne gl ycoI 20 6. A process for maki ng a copol ynmer, conprising

preparl g a p p0| sa M?grkg J%%B&t@%t 1?%% fn- atoms, and " ar
E(*D*A* G) ax ﬁ a fferentu p b* d s’forgmogy &6! h% .
and a are as defl i'nc, caPof BSRSEH 2500 g,pdo,ro to any preced |%1
claim and th#eafdtaﬁoies ﬁlﬁi&&%ﬁwt&mnéﬁddraﬁ wmeiboé Yeoh anTshm@ﬂ\

et hyl eni cal | y unsa{dpdhe e%@ﬂ@ﬂ?&uﬂer&pmtegers cﬁ)fhﬁﬁﬁbséixnﬂﬁﬁpﬁ\dbdagn't&oﬂeéfom 6
wher ei ngsai d pol yamididly wekdht Sidbid dﬁaler@ﬁolﬁﬁid reicA BPbeYWERH 4005and 99,0001 hy| ene

radi cal wi th &Snoldesodsah ani gdidal 6f a stort| RS HuorRttadt allfl @EIERI with 1 £o P carbdnSdioms;
according to Cl ai mnd, wherein said prepolynmer conprises 15 to 95 wei ght
percent of the cormsamdnteger suck thairtie tataicnalaty sleight blyshid divalerit bylyromis zddicalds femh 400 to
\e\om)nomar conpri sd80®;to 85 wei ght percent 35 of said conmonomer
nMxturee 9. ADpr oclewtsszoalkvienendjradical, Gh lkvh @cloalifylene diradicali &l cysiohligyiane idjradigdale an

m xture further caolnderyienesdiradics) eriah piviens diradlica), wite 6dq J0cerben @emas: i nker. 40 10. A
process accor @& ng deretes)anjafkylene %@?ﬂé@ncvg'a#"a ope Higadierli a3k, cyglealidiene siredipal, an
cormononer i s chos@Pmeficdsagical Hgﬂb idaEamatie diradical afith | ta 4@ carbon atoms which may have
N-vi nyl - 2- pyrr ol i @ihiofie o fale ikeass I"dhedE?"HChaﬂl met hyI acryl ani de and gl ycerol

d Fspdg;lt
gélh 2;r§/| T eoflg aldg éapé%fag‘e ngl%qa ﬁrg?nlc4§dlcél repé%%ggg ge ge Keval >é:ﬁﬂamlca?

pol ydi et hyl si | ox 8% adi cal with a nolecul ar wei ght of at |east. 400. 12. A
process according to Caim1l, wherei R°said pr epol yrrer conprises 15 to 95
Vei ght _percent of the conpbnomer xturle and sal d eth Iem,cal | y unsaturated
conononer conprises 5 to 85 wei gﬁt %@?c(&?ﬁz of (Xhi d wyoRoner mi xture. 50
13. A process according to Caim 12, wherein said ethylenically unsaturated
conononer is chosen from 2- hydroxyet hyl net hacryl at e,

N-vi nyl - 2- pwhefeini di none, nethacrylic acid, dinmethyl acrylam de and gl ycerol
met hacrayl at e. Rbdendids a divahbangRnhe AGIEHWRH 1@ 10 Garbanaitds13, wherein said

pol ymeri zabl e R denvtéa fHuortCHarradicalipri ses 5 to 40 wei ght percent

organosi | i con BbdanotesieH raBcl or an hlkyl ra@lncplrvmnesrse ettmortdbmagrd 0 Cl ai m 6, wherein
sai,d polyneric radical of said prepolymag is a poly- (fluoroalkyl)ether
wth a nol ecul ar wei ght of at least 400.|

40 | -CY-R*
radical where
Y is -O-, -S- or -NH- and R* denotes an alky! radical with 1 to 12 carbon atoms;
45 X denotes

0 i
=-C-, or -0-C-
80 :
Ar denotes an aromatic radical with 6 to 30 carbon atoms;
ais at least 1;
wis 0 to 6;
xisOor1;and
56 yisOor 1;
which process comprises: -
(a) reacting 2 mole equivalents of a diisocyanate of the formula:
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.16. A process for nmaking a copolyner, conprising preparing a prepolrymer—of  __

B G D AR DGDE 10 wher cERoao1Be0 Br G+ and a are a IllluNlll#mﬂ 0
Caim1l, by a process according to any one of Clains 1-5, and *t hér ea

pol ymerizing a m xture of said prepol yner and an organosilicon conononer.

17. A proceseb@ccording to Caim 16, wherein said organosilicon nononer is
tris(trinethylsiloxy)silylpropyl methacrylate. 15 1& A process according to.
Claim17, wheheinD isige definedsabgygianda copol ymer whi ch conpri ses 20-50 wt % of
sai d prepol yme® rapresents amigooygnatgiitdiggle vitheahput dmofe qauiyaiant ?ﬁ?tdFﬂ/Pfé'i'el fopilasi |yl
propylf nethacrylate. 19. A process according to Claim 18, wherein there is

made a copolyﬁﬁr mhlch further conprises 10-35 20 wei ght percent of one
of the foIIo 1G9 noners dlnethacrylanide gl ycero

nethacrylate ‘r r $&$ gﬁmxlﬁkﬁmﬂ&ﬂg lahY! - 2- pyrrolidinone. 20.
A progcess for |ng a reparlng a prepolynmer of the

genere{’l chenbﬁ.ElD.formJI ae: 25 ECD*A*D*A)*D*A*D*E or E(D>GD*A)B*DGD'E
wherein A, * and a are as defined in Caiml, by a process

accordi ng to;vmnqygsdgf,neg:la@gvgs 1-5, 30 and thereafter polynerizing an

et hyl eni cal | )y i4Bctig 6 PloBekt bi ST (DGt A Ml SKEBEINE b w-diol endbapPBd BRFlchaih pakerng a
bi omecy cal dsHeGemueonNpPri sing fabricating said device froma pol yner

conpris- ing a prepolynmer prepared by a process according to any one of
Clainms 1-5. 8& PatentansprUche PatentansprU che fUr fol gende
Vertragsstaaten DE, FR, GB, IT, SE 1. Ein Prepolyner-Mterial, bestehend
‘aus, Prepol yneteein Alandgeae e¢ definadiabeve, tdfeem alprodeatred theeflrmplie ni schen Formein: 40
E(\D*Ai'OD*G)*D*A*D*E' oder ErD*GDFA)a*D*G*D*E in der 45 A ein

bi val ent es pﬁ‘l%%‘ﬁ-‘?% Radi kal bezei chnet, ausgewghlt aus der G uppe von
4CH2)n' -0 (RPO,- (CH2),L .4CH2), O (RO) (CH2.J so

RJ RS 4CHNhereing is g3 defingd abpvepand | 990 B1

55 1
LUIET1] 1111@hreactingthe Rreduphof siep W'#Eba molr °"°°s%?'r?5 °@"éf"‘£8’°98}38?’ MYE Zwei gt e
Al kyl &n- GrupBe mt 1 bis 6 Kohlenstoffatonen bezei chnet

wherein E and a are as defined above, to form the desired prepolymer.

30 2. A process for preparing a prepolymer material consisting of prepolymers represented by the general
chemical formula: .
E(*D'G*'D'A)s"D*G'D'E
35 where A, D, E, G and * are as defined in Claim 1, which process comprises:
(a) reacting 2 mole equivalents of a diisocyanate of the formula:
« o eDe

40 wherein D is as defined above and
@ represents an isocyanate radical, with about 1 mole equivalent of a diol of the formula:

AAa

45 wherein A is as defined above and
A represents a hydroxy radical,
to form a product of the formula:

[@D':A
50
wherein * is as defined above;
(b) reacting the product of step (a) with a molar excess of a diol of the formula:

AGa

55
wherein G and a are as defined above, to form a product of the formula:
®(D*A'D'G),"D’'A'D®
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~und,n, n' und n" di esel ben oder verschi edene ganze Zahl en sij
Sumre von n, n' und n" far ein Mttel gew cht des besagten b ﬂﬁ‘ﬁﬂmmﬁ“ﬂ“ﬂ“\
pol ymeri schen Radi kals zw schen 28P@ 461 B9d 8900 sorgt;

ein mt Fluor angereichertes gerades oder verzweigtes AI kyl en- Radi kal mt 1
bi s 6 Kohl enstof fatonen. . bezoi chnet und m m und n' diesel ben odor

ver schi edene ganze Zahlen sind, so daB die Summe von m m und m' fUr ein

M ttel gew cht wikeein disaadéfiesd dbovecbrdint en pol ynmeri schen Radi kal s zwi schen 400
und 10000 sor () readfiag the product efistep A4} lvifth & Rolar exeriss efcha endepppekefithaderiiBges, nit

Fl uor angereicherten Al kyl-Radikal mt 1 bis 10 3

Kohl engt of f at Ben bezoi chnet; und p ei ne ganze Zahl ist, so daB das

gesame Mttel gewicht des besagt en bj val ent en ri schen Radi kal s von
400 bis 10000'”1? '"Es'd‘afeasdef'é?gdrfbﬁxekg‘ilf‘m “H‘P&E?B bl i)

ﬁ: tz: WC' OaI k D) r|ﬁdlﬁ>k ai or I %,l &3%&% mrer?dra é‘ A%fs %Iected from (1) a
| ar weigh 0 ) |a|kyl endcapped
Kol ené"[ of é’%ﬁ@’??ﬁo E 435 (3) dialky! efdcBbped poly-

“ES’"’S
Al kylen-Dir a, | |s. xan g?f}axg T mole @&ﬁﬂg‘ﬁ at Iegét I100 and ﬁ4) a fluoroalkyl ether with a

Al kyl - Cycl o aromatlsc D rad oder ein
al kyl ar omat | sc es IS| radl k m t 1 bi s 40 Kohl enstoffat o- nen bezei chnet,

We' che At Rerx prodddd Qecoriihgto ASHiR Y, RASIEIE Y8id | disodfnatbidr BekBiniuf @D G sdideda aidm 20
Gdopiordrb Gﬁsb@anatepmbnew‘ iSdcpmBtb BRH4M-dRETRbNy I Aethane URdcyenatend E'
poI ynerisierbare ungesatffgte organische Radl kal e bezei chnen, dargestelit

durch di es.ald grossed aoraing s ckimes bocCiaial 4, wRareiR3aidiiol @ahla)dvm@a().e.(-#\se)leotda flom der
\so Rineopefityirylyoél vicd-initsinediol Alektylemnglyealtind triethyibrie glyctli s 10

Kohl enad of f at omen bezei chnet; R2 ein -H oder -CH3 Radi kal bezeichnet; R3
ei n - H Ra8li l4aprocass rforemaking| d(Wpomelli. lcarnprising preppiing % propelyras <of dher gengrgl ghemical
bezei chnet datwulaein 0 S5 -
CY -R4 Radikal, in der Y -0-, -S- oder -NH ist und R4 ein Al kyl-Radikal

mt 1 bis 1§('R'6Fﬂ:® WRADIE At omen bezei chnet:; 40 X o
0 C 2 od&DCNREDE pezeichnet: Ar  ein aromatisches Radi kal mt 6
bi s 30 Kohl enst offat orren beze| chn \oim gn 9

ens 1
¢ 5o whereig A, Jm re: im
. In.:lch Anspr ucf? Te""i‘fﬁ' %"évm*’aﬂ%g %'B'Wfr?é’P? c‘g °'P‘\’58' "kala" %oat ‘15 %ﬁus ?ﬁ)

&l nem PoI th d , u
m ndesf®n L}ﬁ% a"cr%a r?ﬁ%f‘% Jﬁ‘%ie'"%'g PE’%’ESFE Qq?{a? .gfgsglg?ﬁgﬁﬁlgﬁs\%rgﬁﬁebrl]yeﬂlylene
Pol ydi met hyl'STT oxan- ?{ t el -nem Mo uI argewi cht von m ndestens 400;

8. A process according to Claim 7, wherein said prepolymer comprises 15 to 95 weight percent of the
comonomer mixture and said ethylenically unsaturated comonomer comprises 5 to 85 weight percent
35 of said comonomer mixture.

9. A process according to Claim 8, wherein said polymerizable mixture further comprises a diethylenically
reactive crosslinker.

40 10. A process according to Claim 9, wherein said ethylenically unsaturated comonomer is chosen from 2-
hydroxyethyl methacrylate, N-vinyl-2-pyrrolidinone, methacrylic acid, dimethyl acrylamide and glycerol
methacrylate.

11. A process according to Claim 8, wherein said polymeric radical, A, of said prepolymer is a dialkyl
45 endcapped polydimethylsiloxane radical with a molecular weight of at least 400.

12. A process according to Claim 11, wherein said prepolymer comprises 15 to 95 weight percent of the
comonomer mixture and said ethylenically unsaturated comonomer comprises 5 to 85 weight percent '
of said comonomer mixture.

60

13. A process according to Claim 12, wherein said ethylenically unsaturated comonomer is chosen from 2-
hydroxyethyl methacrylate, N-vinyl-2-pyrrolidinone, methacrylic acid, dimethyl acrylamide and glycerol
methacrylate.

55 14. A process according to Claim 13, wherein said polymerizable mixture further comprises 5 to 40 weight
percent organosilicon comonomer.



(3) D al kyl -abgeschl ossonen Pol ydi fl uoral kyl si |l oxan-Pol yner mt _ej

Mol okul ar gewi cht von ni nde- stens 400; und (4) ei nem Fl uoral_lﬂu‘“amwmnm |
ei nem Mol ekul argewi cht von m ndegp @91 9o@piahr 400. 35 3. y g
nach Anspruch 2, in dem das D-'Radi kal aus der Dil socyanat-G uppe gebil det
wird, die aus |Isophoron-Dilsocyanat, Toluol-D | socyanat und

4, 4' - Di cipcAopraceyd addotding rto [Blaim O6; yweheemin $pirk pelyrbaric Aadidal of Baic pedpgipmer is ceC poly-
Anspr uch 2 (figeteatkyetep withchm@eculanweightofct lsastd®adi kal aus der Di ol - G uppe

gebil det 5 wird, die aus Neopentyl-d ykol, 1,4-Butandiol, ]

Di | t hyl €1§- & Rreasps fondnaking 2 eapplwRerGRYmRIFIng, @eparing .2 grepatymer b B9l garerel- ehamisali al |
gewonfien diffeeePo| yreri sati on ei ner Conononer-M schung, bestehend aus: (1)
dem Pr epol grer beschri eben durch die aligeneinen chem schen Forneln: 10

ECD* A* D* Q) % %%B & EC(*G D*A)'D GD'E worin A D, EL E, G * und a
we in AnsE a iniert sind, und (I1) einem At hyl en-ungesattigten

Comongner . il 2eid %GC%&’EHJ% obtfsd %&; § ‘6%'3 oRicess Loddfetfla 455y RRY Y8l £:6,
Radi kal A E@}m - ; ' i o
Mol Iekt’ojl ar gew tg vgﬁﬁﬁgrﬁ‘g gt"gﬁ'ggﬁnsg@%a "gyré 36'1%@:&%175}“ s ﬁ@w'ymr nach
ANspruchiz6 5 drddedd &RdorditigGo BRINPFH) GRdréin Sdid ordanodicen MenofielVs kiR TfdX))sifBFopsi0

Conmononer - Mo enth~lt und das besagte Athylen-ungesittigte Conononmer 5
bis 8 Gewi chts- prozent der besagten Conobnoner-M schung enth~lt. & Das
Copol yness. Aq#dtesd uedidigto Claintl 85 whstEif HERMTE Mbdvedcopbighhdt WhRRR corfiiiédsi 20850 wyYed sfet zer
enthal t. 2kaid Stepolyater 4nd 2044y Welght Pércdnt SvEsrirhetiyisBoxy)sifyl prepyl Mathachiteagt e

At hyl en-ungesgttigte Conononmer ausgew-hlt ist aus

"2~ Hy dr oxtgl Alpydcedstectuadingyto £ajim MB,whargin-tibrepis rmiagb iactioprdymer kit tadhey coroprises, 10-35

Di Tret #ay| - Aweighit aparebntrofl a@by ofe ther tollowlingt hedrephilie:t comdpmea sdirGheotyipmisie; rglvcérol
Anspr uch 5methacryiaten2digdronyethy) methaeryidies amhidvikei2-purralidinongonponente (1) ein 30

Di al kyl abgeschl ossenes Pol ydi et hyl si | oxan-Radi kal mt einem )

Mol ekul 0gAvireqess {oninaking, @capelyraer4 camArising preparing)As prepalyey; 9t thegansral phemicelc h

10, in denfoiM¥ekonmponente (1) 15 bis 95 Gewi chtsprozent der

Conon8ner - M, schun _qn,&h~lt und das besagte At hyl en-ungesltfigte Conmononer 5
bis 85 Ge\A/E‘g&g%g' D, % prozent der besagten Compnomer-M schung enth~it.

12. Das Cofb " NARF Anspruch 11, in dem das besagte Athyl en-ungesfttigte

Conmononer Rherdls @'Et Gi h a8 RO %Y 2 3 c\él to any one,of Claims 1-5

N | - 2- DVILOL] %{gé % . RS '

d ;Lgéréol - tgegir‘:;t%aﬁwm%g ?%@X gi 0 n%n%&%@ aﬁé%{ﬁ{u@ r2, ugas auBerdem 5
bi's 40 @V‘M%hﬁe oPASNHg Fbichedich dSAED SdnhrikiRy rabrieRig @Qﬂﬁéﬁe%ﬁw&dmeﬂ-&mp@s
Copol yner Iﬂaﬁf&reg&ﬁﬁér%( Ia|r5d by 4'proRE3 468srdiRtPl ¥RPsne SEOBmMEABI kal A der Konponente

(1) ein Poly- 4 uoral kyl)-Ather mt einem Mol ekul argewi cht von
m ndest eratenféddpricite 15 Ei n Copol yner, gewonnen durch Pol yneri sation einer
Conmonontratdvtamepri Giss, fubfoRjendeVeitragsstaateh } DELFR) @B,ARN@EYner, beschri eben durch

di e al | genmei nen chem schen Fornel n: 50 E(*DFA*D*G) : DA*DFE'  oder
EC;_D' G ¥ AFin [Prdpblpnér-Material, bestehend aus Prepolymeren dargestelit durch die allgemeinen chemischen
""" ' Formeln:
40
E(D'A'D*G),’ D'A'D'E’ oder
E('D*G'D"A),"D"G’'D'E'
in der
45 A ein bivalentes polymerisches Radikal bezeichnet, ausgew#hit aus der Gruppe von
~4CH,), ' -0O- (R?0) .- (CH,}pit
—={CH;) ' -O- (RFO) .- (CH )"
50 ?s Rs
#CHr—1-51-0 Si—(CHz-)-FT
R R
65
in der
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.worin A, Db EE E, G * und a wie in Anspruch 1 definiert sind, undm 1)

ei nem Organosi | i kon- Conononer. 55 16. Das Copol ynmer nach

dem das besagte Organosilikon- Monepry4¢3igao B S- nm“”"m“lﬁllll lnm
(Trimet hyl siloxy)-Silylpropyl -Methacrylat ist. 36 17. Das. Copol ynmef nach
Anspruch 16, das 20-50 Gew chtsprozent des Prepolyners (1) und 20-40

Gewi cht spr ozeRt des TeinesgerBre oder eriveigteoAliylen<Giruppé prit d bjsl 8 Kahiehsteffatpinan bezeiphnah| t .
18. Das Copol yner naocind Ang'pnd oh digselbenl ader aerBbiedenmoaze Zehiei-sifde pa d3dis; Bymme
eines der fol genden hpano ugd n” fur e"leﬂP'eW'%mWE bixplerign| polymerischen Radikals

Di met hacryl am d; @ c@ﬁd!eﬂleﬁqohlaéﬂ%%ﬁmgt? Hydroxyat hyI NEt hacr yl at un

N-vi nyl& 2- pyr ARSI i di ncﬁ'f‘ mit o luorjapgereish '°P‘ P'is

ei ner  Conononer - M scHifh ““%&T%@ﬁﬂc"&ﬂs“"d ""° E

durch die aligenei nerF‘”H ‘éﬁ'f‘ ?ﬂ lk?]"° @ch 1% ;R”"Bmlfes Fagien
E(*D*G D*A) *D* D*EE

d(efl ni ert )Sl n&g;kund stoff n urik °ﬁ nluenuolrjé ore ?q(ﬂenf%ﬂjﬁ%ﬁ&hmi% bis

FI uor o’§ano- Conononer I e nem
POl vrer “ner goBtel 1 e?ne o Gatze, Zatl i f%ﬁ i gssm M\(@psgugﬁwgygg?ga foff tRVeBntEH

Vertragsstaat: ES 1. fBh-DiRdAliA Bddrdin AYI6h-DitlRdl fitle\bRGB0 KoRGiistottatomen bezeich-
Prepol ygrer - Mat eri al s,pgbest enend aus Prepol yneren dargestellt durch die |

al i genmei ne chem sche i nikRbn-DiRGikal, ein BycibdikAbRDIPdiKEIDbifs" ARYECy cloalddn-Dvadikal) oin

bi val ent es pol yneri scdiafatiséhell himbikdd 6de eih @lkylarorstigenes \Diradikal wst 10ksls 400Kahippstoffaion 30
(CH2) n' O (RPO) . - (CH2)meén KezbichnatOwéiEtieChthar{, Thid) oder RsinbindungdRsin 3fer Hauptkette haben
MCHL. 4 -Si-0 s Sisnen2) 1, . 4 R R in der 40 RP  eine gerade
oder veszwei gte Al kylane-Ussthgppeenipid-Bindung bezeithhatandt of f at onen bezei chnet und
n, n' und n" &usdB! benelyowdsiorhaer wnghsédigenergayisehecRaihie dpzeichner, dargpsightpiughdie
Sume von n, n' und faligemeingichemisshaFemell gewi cht des besagt en bi val ent en

pol ymeri schen Radi kal s zwi schen 2000 undéﬂ.oooo sorgt; RF ein mt Fluor

vor her gehendeg, Aﬂspr' | :& Adikal, PAIkﬁ%y@lB&l@f&ﬁ-bfrédﬂ&h%m' Mcloﬁlﬁ}l&ﬂﬁd@m ein

angerei chertes gerades oder verzwei gtes kyl en-Radi kal mt 1 bis 6 Kohl en-
45 25 : st of f at omen bezei chne esel ben oder

ver schi edene ganze Zahl en sind, so d§éﬂa (régdm"r‘eﬁ ghmm ﬁﬂm und m" far ein
Mttel gewi cht des besagt en bival enten pol yneri schen Radi kal s zwi schen 400
.und 10000 sq ei n Al kyl - Radi kal oder ein kurzkettiges, mt Fluor

‘amger ei 3; hert %% A %Mlblvm.%kﬂlylenh;dll&l Rh ¥ b’§ 10 Kohlenstoffatomen bezeichnet;

ein -H oder -CH; Radikal bezeichnet;
R3 ein -H Radikal oder ein Alkyl-Radikal mit 1 bis 6 Kohlenstoffatomen bezeichnet oder ein

0
. |
35 -CY-R*
v Radikal, in der
> Y -O-, -8- oder -NH- ist und R* ein Alkyl-Radikal mit 1 bis 12 Kohlenstoffatomen bezeichnet;
40 X
0 0]
| |
-C- oder -0-C-
45
bezeichnet;
Ar ein aromatisches Radikal mit 6 bis 30 Kohlenstoffatomen bezeichnet;
a mindestens 1 ist,
w 0 bis 6 ist,
50 X 0 oder 1 ist, und
y 0 oder 1 ist.

2. Das Prepolymer nach Anspruch 1, in dem das polymerische Radikal A ausgew&hit wird aus (1) einem
Poly#thylen-Glykol-Diradikal mit einem Molekulargewicht von mindestens ungefshr 2000; (2) einem
65 Dialkyl-abgeschlossenen Polydimethylsiloxan-Radikal mit einem Molekulargewicht von mindestens 400;
(3) Dialkyl-abgeschlossenen Polydifluoralkylsiloxan-Polymer mit einem Molekulargewicht von minde-

stens 400; und (4) einem Fluoralkyl-Ather mit einem Molekulargewicht von mindestens ungeféhr 400.

35



. Kohl enst of f at onen bezei chnet; und 60 p ei ne ganze Zahl ist,

S0
daB das gesante Mttel gewi cht des besagten bival enten poly '
Radi kal s von 400 bis 10000 ist; Epo40fbso B kyl en- Di r adi kal ““‘“\“ﬂ“‘“““l\‘“‘!“
Al kyl - Cycl oal kyl en-Di radi kal , ein Cycl oal kyl en-Diradi kal, einh Al kyl - "
Aryl en-Diradi kal oder ein Arylen-Diradikal mt 6 bis 30 Kohl enstoffatonen
bezei chrset Ein Grepolyraérmadh Angpraah-2Dinrdachi das D;Radikal a@ydsr Biisb&yphet-Gruppe gettildetivvird, dipn
Al kyl - Cyc| amslidophosam-OBeacpanati Ediyol-Riiseryanabund4i4:-Digyslohexyl-Msthan-Diisocypni desteht.r adi kal
oder ein alkylaromatisches Diradikal mt 1 bis 40 Kohl enstof fatonen
bezei ch-4 nEin Prepelymer@achy Anenruch 2adproAnsesrlir3, i femisdan Griadiah ays ot Rio- Grupp gRRUAG o
habens k6nnwied, die aus Nespengy-Glvial. 1 rButandiel Difithwlancfilkpl i fidkithylon Givke| hatteht. y ng £

ei n polynerisierbares ungesattigtes organj sches Radi kal].. hezej chnet .

dar gest & | P fopperiiet) iy ﬁggqpnﬁg@ﬂewgﬂf?@mgw@%%- bestsbend e o)
(X),, (Ar) -(dem Bregolymes beschrighen fyrch die gllgemeing cOAMISThea FOMENY it 1 bis 10
Kohl enst of f azel chnet; 10 R2 ein -H oder -CH3 Radi kal
bezei €hnet ; %;6;, ﬁbi . ,ﬂg?ii kal oder ein Alkyl-Radikal mt 1 bis 6

Kohl enst of f at'onen Dezel chnet oder ein 0 -CY-R4 15 Radikal, in der Y -0-,

-8- oder -NH j,§in A/BIERE E£F thad Widih ck @ldefilelt siha,Rhé 12 Kohl enst of f at onen
bezei chnet; ) dhem Athylen-ungesttigten Comofbmel)
. 15 _ _ I -C oder -0-CG bezeichnet; 25 Ar

ei n ar ongt b BesolyMad inkchl Adgbructd 50inSdeRd) difed Poigisiisent f RidiaeA dee Kegonered () ain

m ndest ens pdlyittiylon-Radikal mitBihéin Mlbkulalgewicht voritihddstehssiingeféma@ogp ist.  oder 1 ist, 30
~und di eses Verfahren Fol gendes unfaft: (a) Unrsetzung von 2 Ml Aquival enten
“ei nes Di7 sDasy @oplymet] @achFanspmbh 8D@, derm dike Kofiponerde dibah hie PB rFepichtsprozentudel *
erf | socyafehenRaeMisthurgieenthéiie bind: dasi biesagtegfshyllanrungesiittigte Soronpmprch bis 85 Gewiciits-o| s
der For nel pro3t der besagteranonematisciingerthdthen definiert ist und A ein

Hydr oxy- Radi kal darstelit, zur Bildung eines Produkts der Fornel: 40
* D* G D* 8. Das Copolymer nach Anspruch 7, das auBerdem einen Disithylen-reaktiven Vernetzer enthilt.

25 9. Das Copolymer nach Anspruch 8, in dem das besagte RthYIen-uhgesSttigte Comonomer ausgewihlt ist
aus 2-Hydroxy#thyl-Methacrylat, N-vinyl-2-pyrrolidinon, Methacryls&ure, Dimethyl-Acrylamid und Glyce-
rol-Methacrylat.

N 10. Das Copolymer nach Anspruch 5, in dem das polymerische Radikal A der Komponente () ein
30 Dialkylabgeschlossenes Polydimethylsiloxan-Radikal mit einem Molekulargewicht von mindestens 400
ist.

11. Das Copolymer nach Anspruch 10, in dem die Komponente (l) 15 bis 95 Gewichtsprozent der
Comonomer-Mischung enthélt und das besagte Athylen-ungesittigte Comonomer 5 bis 85 Gewichts-
35 prozent der besagten Comonomer-Mischung enthilt.

12. Das Copolymer nach Anspruch 11, in dem das besagte Athylen-ungesittigte Comonomer ausgew3hit
ist aus 2-Hydroxy#thyl-Methacrylat, N-vinyl-2-pyrrolidinon, Methacrylséiure, Dimethyl-Acrylamid und
Glycerol-Msthacrylat.

13. Das Copolymer nach Anspruch 12, das auBerdem 5 bis 40 Gewichtsprozent eines Organosilikon-
Comonomers enthélt.

14. Das Copolymer nach Anspruch 5, in dem das polymerische Radikal A der Komponente (I) ein Poly-
45 (Fluoralkyl)-Ather mit einem Molekulargewicht von mindestens 400 ist.

15. Ein Copolymer, gewonnen durch Polymerisation einer Comonomer-Mischung, bestehend aus:
() dem Prepolymer, beschrieben durch die allgemeinen chemischen Formein:

50 E(D*A'D*G),'D"A'D’E’ oder
E('D*'G'D"A),"D'G'D'E’

worin A, D, E, E', G, * und a wie in Anspruch 1 definiert sind, und
(il) einem Organosilikon-Comonomer.

16. Das Copolymer nach Anspruch 15, in dem das bésagte Organosilikon-Monomer ein Tris-
(Trimethylsiloxy)-Silylpropyl-Methacrylat ist.



_in der * wie oben definiert ist, (b) Ursetzung vom Produkt gemaB Schritt

(a) mt einemnol aren CberschuB ei nes | angkettigen Polyners “m“”mul“" "III " |II|
aw Di ol - Endabschl uB genmaB der For gplg 401096433 i n der A und A

definiert sind, zur Bildung eines Produkts der Fornel: *

*(DD@D*A)a*D G D in der a we oben definiert ist; und (c) Unrset zung vom
Produkt g@trei8s Siopoelimhar fabh) Anspruchi 19e diasrg0-50 EowiChienrezent oS cPreRolymarss (h Hnes 3340
gemaB der Fdiewishtsprentides TW(WE‘P*"HS'@W&}S'MPWDE' Nsithaervigis eithdfter t si nd, um das
gewUnscht e Prepol ymer zu bil den. EP O 401 990 Bi

| 111111118 1Drs Copolymeq gach fpspruch (17, 4as auferdem) 10-35 (ewickfsprozont ejpps, d %9 Fﬁ"ﬁﬁd‘f’u
di e Zubfer ei th'?rg Gameaemern anihity, Rimethpagylamic; a?'!cer%@?{'?é’ﬁ'@ﬁc? Hyde et ynd
dar gestel | t Ny V&?.‘Pm%d'%?m gemal ne chem sche Fornel: E(*D*G'D*A)a' DG DFE 5

in der A h 1 d Ver f ahren
Fol gendes#irﬁ‘%ﬂ E%Jo% §§sngfg gr? inev omonc@;ﬁer éh&rgﬁng%*aﬁlgs%ocyanats
der For1 ry el n |1 socyanat - Radi kal
dar st el |t m t Hgn.g,?f t]_-; DE AqU| val ent e| nes D| oI s der Fornmel: 10 AAA in

der A wi e obe EI-St und A ein Hydroxy-Radi kal darstellt, 15

zur Bil dung eI nes Produkts der Formel: [OD*2A in der ' w e oben definiert
ist, 20 ~ ( oriVABS E7 BN, “\WRdT: Wi AlAHSbru@edRnisrEdind, bdd (a) nit el nem nol aren -
ber schyB ei N@R oikdnd KhylokRilingbsttiglon Fidéadigdnd-CdMonomersnd A wi e oben definiert

sind, zur Bildung eines Produkts der Formel: 25 *(DF*AD*Q *D*A*D* in der a

W e oben gefEHirei lonedizidische Wodicktang, dieraed anangPalyymar Rergektdlit wiglke desBlaSdepplymer(ragh mi t
ei nem nol ar dngerdbiesns dérrBhagahersier\Bssptilchesmthiit. 30 gemB der Fornmel: EA in

\der E und A wi e oben definiert sind, unr das gewUnschte Prepol ymer zu
bitden2e Patentanspriiche fiir folgenden Vertragsstaat : ES

1. Ein Verfahren flir die Zubersitung eines Prepolymer-Materials, bestehend aus Prepolymeren dargestelit
durch die allgemeine chemische Formel:

25 E('D'G'D"A),’'D"G'D'E

in der
A ein bivalentes polymerisches Radikal bedeutet ausgewﬁhlt aus der Gruppe von

30 (CH2),'-0-(RP0),~(CHz2),"
(CHz)m"-O-(RFO)y~(CHz)m"
R® R
. |
|l p |
R R
Nt in der
40 R®  eine gerade oder verzweigte Alkylen-Gruppe mit 1 bis 6 Kohlenstoffatomen bezeichnet und n,

n' und n” dieselben oder verschiedene ganze Zahlen sind, so da8 die Summe von n, n' und
n" fir ein Mittelgewicht des besagten bivalenten polymerischen Radikals zwischen 2000 und
10000 sorgt;
RF  ein mit Fluor angereichertes gerades oder verzwelgtes AIkern-Radlkal mit 1 bis 6 Kohlen-
45 stoffatomen bezeichnet und m, m’ und m" dieselben oder verschiedene ganze Zahlen sind,
so daB die Summe von m, m' und m" flir ein Mittelgewicht des besagten bivalenten
polymerischen Radikals zwischen 400 und 10000 sorgt;
RS  ein Alkyl-Radikal oder ein kurzkettiges, mit Fluor angereicherten Alkyl-Radikal mit 1 bis 3
Kohlenstoffatomen bezeichnet; und
50 p eine ganze Zahl ist, so daB das gesamte Mittelgewicht des besagten bivalenten polymeri-
schen Radikals von 400 bis 10000 ist; '
D ein Alkylen-Diradikal, ein Alkyl-Cycloalkylen-Diradikal, ein Cycloalkylen-Diradikal, ein Alkyl-
Arylen-Diradikal oder ein Arylen-Diradikal mit 6 bis 30 Kohlenstoffatomen bezeichnet;
G ein Alkylen-Diradikal, ein Cycloalkylen-Diradikal, ein Alkyl-Cycloalkylen-Diradikal, ein aromati-
55 sches Diradikal oder ein alkylaromatisches Diradikal mit 1 bis 40 Kohlenstoffatomen bezeich-
net, welche Ather-, Thio- oder Aminbindungen in der Hauptkette haben k&nnen;
eine Urethan- oder Ureid-Bindung bezeichnet; und
E ein polymerisierbares ungeséttigtes organisches Radikal bezeichnet, dargestelit durch die

»*
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.35 3. Ein Verfahren nach Anspruch 1 oder Anspruch 2, in dem das

pol yneri sche Radi kal A ausgewghlt wird aus (1) einem
Pol yat hyl en- G ykol - Di radi kal m tgpey a¢neddBekul ar gewi cht von m”“\“!lml““l“““m“‘
ungefahr 2000; (2) einem D al kyl -abgeschl ossenen *# ¢ L m s *
Pol ydi net hyl si | oxan- Radi kal mt ei nem Mol ekul argewi cht von m n- destens

400; (3) D al kylaigegeine bepdssmafarmdRol ydi f | uor al kyl si | oxan- Pol yner mt ei nem
Mol ekul ar gewi cht 40 von mindestemd 400; und (4) einem Fl uoral kyl - At her
mt ei nem Ml ekul argewi cht - von m ndedqtens ungefahr 400. 4. Ein Verfahren
nach Anspruch 3, in dem das besagi@=b { yapat .pFor mel *DO ausgewahi t
i st a®is | sophoron-Diisocyanat, T&%{ol -%o@én%??hgd

4,4' -Di cycl ohexyl - Met han-Di i socyanat. 45 6. Ein Verfahren nach Anspruch 3
oder Anspruch 4, in dem das besagte Di ol der Fornel AGA ausgewahit ist aus

Neopent y| - ®&%®kol . 1 4-Butandiol. D " | Trilthyl en-G ykol . 6.
e e SRS BB BBl S
ECD* A*D* G . H AghH Fad E‘(e’[W%kkB*ngﬁoE 55 orin A e + und

awie in Anspruch 1 definiert sind, durchlfein Verfahren entsprechend

i rgendei nem der vor her gehenden Anspr Uche-@¥dRhachf ol gender Pol yneri sati on
ei ner,sM schung des besagten Prepolyners mt ei nem At hyl enungeslttigten
Conmononer. 39 R&aRalOndé&l 990 Bl [1lc 1

1 7. Ein Verf ahrei-nscdderANB{istwad REein Alyldhadikatlm 1 bis32 ¢ohdengioffajomen ibezsichneRadi kal
A des besagtxn Prepoly- ners ein Pol yathyl en-Radi kal mt einem :
\Pc/bLekuI argewi cht von m ndest ens ung®fahr 2000 !st® 8 Ein Verfahren nach
AnSpraach 7, in dem das besagte Prepél yner 15 bis 55 Gew cht sprozent der 5
Conpnoner - M schung enthalt und das-6ésagP8eht hyPeh-ungesatfigte Comononer 5
bis 85 Gew chts- prozent der besagten Conononer-M schung enthalt. 9. Ein
Ver f ahren nach Anspruch 8, in dem die besagte pol ynmerisierbare M schung
au~er dem ei nen R&IMenr eakti ven Venet zer (?fnt hal t . _]hO 10. Ein Verfahren
nach #&nsprudl 9,91 §o Fﬁﬁ&%@“ﬁ‘@'éﬂbﬁ@s%*@\eﬁq BRYRLRFIEe Conononer
ausgewAhl t i%t '§d s 1d'Ftoxyat hyl - Met hacryl at, N-vinyl-2-pyrrolidinon,

Met hacryi sauf e, : t I@Acryl amid und dyce- rol-Methacrylat. 15 11. Ein
Ver fahren ndth % ?p:r:%" , in dem das besagte pol ynmeri sche Radi kal A des

&

Pesagten P r?%’p - ] | - abgeschl ossenen :

Pol ydiret hy ﬁisgs VMTm%nm Mab&khbtseBfMn@Nt vON i nde- stens 400
ist. 12. Enj&%émg@gmﬁ%@&m} 11, in dem das besagte Prepolyner 15 .
bis 95 Gew C@bin NoSARIERadAAI dartbiit mit urigeraRt QWEE EquidaAtvineg DIOR b Hoitel:und das
besagte At hyl en-ungesattigte Conononmer 5 bis 85 Gew chts- prozent der
besagisen Conpgwner-M schung enthalt. 13. Ein Verfahren nach Anspruch 12, in
dem das besagte Athyl en-ungesltfigte Conpbnoner ausgewahit ist aus :

2- Hydr oxyat hig der\ewila abanydetirtiert istlund nyl - 2- pyrrol i di non, Met hacryl saure,

D et hyl - Acr y biaMydtoxyrRadiili yargelit, 26r Bildungreiobs Rredulrts clenFormpel:

40 oD’'G'De

in der * wie oben definiert ist,
(b) Umsetzung vom Produkt gem&8 Schritt (a) mit einem molaren UberschuB eines langkettigen
Polymers mit a,w-Diol-EndabschluB geméB8 der Formel:
45
AAa

in der A und a wie oben definiert sind, zur Bildung eines Produkts der Formel:
50 ®(D'GD"'A),"D"G"D@®
in der a wie oben definiert ist; und
(c) Umsetzung .vom Produkt gem&B Schritt (b) mit einem molaren Uberschu8 eines Abschlusses
geméB der Formel:
65
Ea

in der E und a wie oben definiert sind, um das gewlinschte Prepolymer zu bilden.
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.14. [Ein Verfahren nach Anspruch 13, in dem die besagte pol ynerisierbare
M schung auBerdem 5 bis 40 Gew cht sprozent eines O ganosili E
enthalt. 30 15. Emm Verfahren nagp ¢dBmeg®l 6, i n dem das mmmrmnmmmn
pol ymeri sche Radi kal des besagten Prepol yners ein Pol y(Fl uordl kyl)*Athers *
m t ei nem Mol ekul argewi cht von m ndestens 400 ist. 16. En Verfahren zur
Her st el | u&g Ein Yedshr@oiodie Aubersitung einessRrepety mdi-Matatialsclhesioband guschropstymieres derpgstatit s

der al i geneidueh dieigemsionehemisehorfieimel: 35 E(*D*A*D*G); D* A*D*E oder
ECO*GDABDGDE worin A, DL EL G * und a wie in Anspruch 1 definiert

si nd, durch BEPF AT ent sprechend 40 i rgende| nem der
vorhergfehenden An he 5 und nachfol ender nerisati on einer

M schung des" é "Gé%@ phronfolerasRtRBiters. 17.
Ei n Verfahr en ?Ii“ig’a s(?é\%"c‘f?@ anosi | i kon- Mononer

: . ) der
\e/leI':] f ;L' Sﬁ]T:]:'iC 6 #Jn%a §£€Q§h&l‘na%§w¥ahﬁ]ﬂ$e§blo 4:1% %Brnvimelﬁjn des

;
20- 50 é.gvm cht §mozent des besagten Prepol yners und 20-40 Gew cht sprozent
des Tris(Trinethylsiloxy)-Silylpropyl-Mthacry- lats enthalt. 50 19. Ein
Ver f ahr en nacfy géns wicéséh dbfnierd ist A€M €i n Copol ynmer hergestellt wird, das
auBer dem 10- 3%inGRdlomymIRaIQEeBA, €1 nes der fol genden hydrophil en Conononere
ent hal 45 Di mekdn@iduid @indsProdukty @ Forimel: Vet hacr yl at; 2- Hydr oxyi t hyl - Met hacryl at
und N-vinyl-2-pyrrolidinon. 20. Ein Verfahren zur Herstellung eines
Copol yners, umgssend di e Zubereitung el nes Prepol yners der 5S

~al i genmei nen chem schen Fornel n: E(*D*A*D*A) *D* A*D*E oder

\E,(D*G*D*A) B* Din@eiCywie ab@n definiprt s, 1111111 111111 11111 I 1H EP 0 401 990 Bl

[ R M (bEUmsatgyng yemyProdukt gemaRSchitt (shuiit eingoh molanan Abessshubcdines Diglsfdemnioemel
Si nd, durch ein Verfahren entsprechend irgendei nem der AnsprUche 1-5 und
nachf ol gender 4B yrreri sation eines Athylen-ungeslttigten Fluoror-

gano- Cononormer s, (g i ne Met hode zur Herstellun i ner bi omedi zi ni schen
Vorrichtung, W% Gpd ?E{ﬁPP?{‘aqef'Wstﬂ\?r’“b@'?él’&?é’??sWF'r"ﬁ%tqﬂ fgetaus ei nem

Pol ymef® unf af d&g qilfrepol ymer, wel ches durch ein Verfahren nach

I rgendei nem déP’AA b'ﬁljc e 1-5 zubereitet wurde, enthalt. 10 Revendi catfons
evend| cat | on tractants sul vants: :
R dl I ie biSSS d n%h?st%%‘ I DE, FRL @B, IT, SE 1

in g8
i e el ool ok O ol S50 MU, PR e B

Ea

in der E und a wie oben definiert sind, um das gewlinschte Prepolymer zu bilden.
35
3. Ein Verfahren nach Anspruch 1 oder Anspruch 2, in dem das polymerische Radikal A ausgewihit wird
aus (1) einem Poly&thylen-Glykol-Diradikal mit sinem Molekulargewicht von mindestens ungeféhr 2000;
(2) einem Dialkyl-abgeschlossenen Polydimethylsiloxan-Radikal mit einem Molekulargewicht von min-
destens 400; (3) Dialkylabgeschlossenen Polydifluoralkylsiloxan-Polymer mit einem Molekulargewicht
40 von mindestens 400; und (4) einem Fluoralkyl-Ather mit einem Molekulargewicht von mindestens
ungeféhr 400.

4. Ein Verfahren nach Anspruch 3, in dem das besagte Diisocyanat der Formel ®D® ausgew&hlt ist aus
Isophoron-Diisocyanat, Toluol-Diisocyanat und 4,4'-Dicyclohexyl-Methan-Diisocyanat.

45
6. Ein Verfahren nach Anspruch 3 oder Anspruch 4, in dem das besagte Diol der Formel 4 Ga ausgew&hit
ist aus Neopentyl-Glykol, 1,4-Butandiol, Di&thylen-Glykol und Tri&thylen-Glykol.
6. Ein Verfahren zur Herstellung eines Copolymers, umfassend die Zubereitung eines Prepolymers der
60 aligemeinen chemischen Formeln:
E('D*A'D*G),"D"A'D’E oder
E('D*G'D*A),'D*'G'D’E
55 worin A, D, E, G, * und a wie in Anspruch 1 definiert sind, durch ein Verfahren entsprechend

irgendeinem der vorhergehenden Ansprlche und nachfolgender Polymerisation einer Mischung des
besagten Prepolymers mit einem Athylenungesiitigten Comonomer.
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E(*[T@FA%] *II)*G;E)*E I oci 20 (CHZ)A regre?eRgto)e un(bighgal Hmnb,iﬁm
i val ent choisi dans |e groupe - "o - " m' ”ﬂ”H"’

(RF) m (CH0t 25 _ 'EP 0 401 990 B1

28~~~~ Rs J RS 4CH Si-O4 Si-a*fCHT- ob~~~~~~~~~~~ R 30 RF
reprdsente un groupe alkylne lin6aire ou ramfid avec 1 a 6 atones de

car bone, 7. eEinrVerfalirenctacin Anspainli 6die slem ala® besagte polyreerischie (Radikal dudes besagdn Pfegelent s
tel s que deets@insRelyitbyleleRadijkalmit eirtemIolekulargewicht von mindestens'ungefihy 2008 isne noi ti e
en poids dudit radical polynbre bival ent |aquelle est conprise entre 2.000
et 10. 00®; ERFVerfahren nachpfineprught & iy dorm ek dasagial Regrofymer 119 bisrp Pewiehigpiogen der
rani f e av&emanomerMisghungeenthils upds dasdregagtechthylen-ungesiittigts {Compriomery bis 85 Fgictts-
entiers |d@WF?"h%§°ﬁ§SF°’U??WQﬂP’éﬂ%“F'@P§"‘ﬂ%’S de la somme de m m et m'

zsﬁ;'rfzeuzgg;@e'«tg%e“ 05 M P PR Bl R 65, ©

radi cal al RFVEEEHEn Y| gm%%euﬂt% thai ne avec 1 a 3 atones de carbone; et p

ggltylr:bre bi 'f;%:?f T gi@%caﬁ?@fﬁ&ﬂﬂgﬂg}? %fé)t:amégﬂtﬁo mb b hlt |st

bi r adi cal cyclo unbira |ca
cycloalkyl un blradlcal alkylarylbne ou un b!radlcal arylbne avec 6 a
30 at gies, @R \Feﬁﬁl@&ﬂﬁch &hspruch B, in [dBRIAAS B WolyrRérisetdi Aadikal A dog lb&igten Prypoly-

bi r adl cal el éﬂﬁblleI-h?Gschld&eﬁHn%leﬁﬂhylﬁlb RadikeC i 3indtiy MatekuliRgewidht voh mide-c al
aronat i que seks 400 iski r adi cal al kyl aromatique avec 1 A 40 atomes de carbone
qui peuvent avoir des |liaisons 6ther, thio ou am ne dans |a chaTne

\pfl nci pad2s EinS\@rfahren nach *Anspruch 11, Ineqlnm~darheeagtmEreboImas dh bisr 96 Gewiehtspwzant derdo;
et™E at E' Comoremeciiechumgnéntrdit and dasi kwsagie Athyjerriingesétigte Gomonamess pis|85 iGewicktsrb| es
repr ~sent ~9r0ptmtddraeéagtﬂmgomdnemrm'whquemgﬂh&aI e: R2 55

| RBCH=C (CH2)w (X)w (Ar) yRl 41 ALTTL 1111 11/1 ~~I1 EP 0 401 990
B1 13. Ein Verfahren nach Anspruch 12 in dem das p_espgte Atbyjeriungepitiioty Comanomer, ausgaw 'f Igne
bi val ent adesc2-HydsoxydthvhMeihgoeyial &d-vinyl-dsepraliding Meg)s?rn'g%lm BimgthvlrActyfapid und

CH3; 2R3 réﬁ'mm‘ﬁ un radical -H ou un radical alkyl avec 1 a 6 atorres de

carbone ou
14. Emr\Ierfahren nach Anspruch 13, in dem die besagte polymerisierbare Mlschung auBerdem 5 bis 40

T Gewichtsprozent eines Organosilikon-Comonomers enthéit.
S’
s0 15. Ein Verfahren nach Anspruch 8, in dem das besagte polymerische Radikal des besagten Prepolymers
ein Poly(Fluoralkyl)-Ather mit einem Molekulargewicht von mindestens 400 ist.

16. Ein Verfahren zur Herstellung eines Copolymers, umfassend die Zubereitung eines Prepolymers der
aligemeinen chemischen Formeln:
35
E('D’A'D*G),"D*A'D'E oder
E(D'G'D'A),"D"G’'D'E

worin A, D, E, G, * und a wie in Anspruch 1 definiert sind, durch ein Verfahren entsprechend
40 irgendeinem der vorhergehenden Anspriiche 1-5 und nachfolgender Polymerisation einer Mischung des
besagten Prepolymers und eines Organosilikon-Comonomers.

17. Ein Verfahren nach Anspruch 16, in dem das besagte Organosilikon-Monomer ein Tris(Trimethylsiloxy)-
Silylpropyl-Methacrylat ist.

18. Ein Verfahren nach Anspruch 17, in dem ein Copolymer hergestellt wird, das 20-50 Gewichtsprozent
des besagten Prepolymers und 20-40 Gewichtsprozent des Tris(Trimethylsiloxy)-Silylpropyl-Methacry-
lats enthiit.

50 19. Ein Verfahren nach Anspruch 18, in dem sein Copolymer hergestelit wird, das auBerdem 10-35
Gewichtsprozent eines der folgenden hydrophilen Comonomere enth&lt: Dimethacrylamid; Glycerol-
Methacrylat; 2-Hydroxy&thyl-Methacrylat und N-vinyl-2-pyrrolidinon.

20. Ein Verfahren zur Herstellung eines Copolymers, umfassend die Zubereitung eines Prepolymers der
85 allgemeinen chemischen Formeln:

E('D"A'D"A),"D"A'D’E oder
E('D'G'D*A)s'D*'G'D'E



.-CG4 10 radical oOY est -0-, -S- ou -NH et R4 reprdsente ' I
avec 1 A 12 atones de carbone; X repr6sente O ~ ﬂﬂ%llﬂjmmlimm
-G QU -0-C Ar reprdsegpq 401 gog@ical aromati que s *
at ones de carbone; : a est au nmoins egal A 1; 20 west deCab; x

est egal a O ou 1; et y est 6gal a 0 ou 1. 2. Le pr~polynbre de la

revendi cation 1 dans | oquel |e radical polynbre, A est choisi entre (1) un
25 bi r adodmlA, BolEy @& Hyundree wigl ip cAnspruchuh definiedtssingp [dukchy |eini Verfabirem iontapspetignde g all

A environ 2 wgmqemwyer@nsm&m bﬁP"‘%@P'}f@Iﬂ%’WyW@Pﬁsd}@aﬁéeseﬁthWnﬂ'wﬁﬁﬁw Rlwordrk y |

d' un poids BIOKCOMOBIMEES- 0’ au noi ns 400; (3) pol ynbre

polydlﬁluoroal %%flloxane a term nai son di alk d' un_pai ds nnleculalre

e fon ?"r aﬁsp%é i ﬂg 'z'efsqn ¥"%‘?/'epr@1"8gltad;’8 el Q’J ahign r"gé;; cal

d environ 4 6"'
corrprenant | e diisocyanate

D est for s "4HEPM

|sophor"pn59ve cdtlo Eéocyanate toI ubne et Ie d| | socyanat e 4, 4-di cycl ohexyl
TetNanc. devendlogtor Bhit 1Y éhats Sbitfholafiy salAE etﬁnoaa%T%S'a revendi cation 3,

00 le radical G est ormb A partir di ol s conprenant le
ndopentyl 4, 9|lMQﬁHtér|eI|#?ép&lytﬂérb'd&ﬁﬁb@éjb@ﬁrépo\yﬁ\é% ?Jpl%)é& n%aﬂbé’ﬁﬂulegfchlhﬁuésrqéﬁérgég bne
glycol. 5. \davanmk6riel copolynbre formd par polyndrisation ange d
cononompres conpos6 de: (1) le pr6polynbre ddcrit dans la fornule ch|n1que
géné6r al e: 4ECENDR)A'DO® o DADE' ou E(*D*G'DFA); D>GD'E oOA D E E, G
* et a sont H'PBRDAYERGHNTI nis dans | a revendication 1 et 45 (pl) un
conononbre et hyl eni quenent insatur4. 6. Le copolynbre selon |la
\rgyendlcatlah 5 00 |l e radical polynmere du conposant (lI), A, est un radical
pol ydt eyl bne dA @aréganteds radisaicbolymayie bivalent choisi deos legedupen envi ron 2. 000. 50 7.
Le copol ynbre de | a revendi cat--&H;b, 001 R°OOpptCHM" (1) conprend 15 & 95
pour cent en poids du ndl ange q§¥: l,e conmononbre

6t hyl bni quenent i nsature conpren g EHgQZr £19 en poids dudit ndl ange
de conpbnonbres. 8 Le copol ynbre de Ia rg endlcatlon 7 conprenant aussi un
agent &e r~ticul ation di 6thyl bni quemefit R Rrractif. 9. Le copol ynbre de
| a revendi cation 8 oO | edit compponbrie 6th Ibﬁl uenent I nsatur6 est choi si
~entre | e 2-hydroxy6t hyl nﬁthacpg $i50 H2=pyrrolidinone; |'acide
Jo-thacrylique, |e di mthyl acrylan1de 4 s Ie gl yc~rol mndthacryl ate.

10. Leggcopolynbre de |la revendication Is radi cal pol ynbre du conposant
(1), A est un radical

ol

RFP représente un groupe alkyléne linéaire ou ramifié avec 1 4 6 atomes de carbone, et n, n'

et n” sont des nombres entiers identiques ou différents tels que de la somme de n, n' et
36 n" resulte une moitié en poids dudit radical polymére bivalent laquelle est comprise entre
2.000 et 10.000;

RF représente un radical alkyléne fluoré lindaire ou ramifié avec 1 3 6 atomes de carbone, et
m, m' et m" sont des nombres entiers identiques ou différents tels que de la somme de
m, m' et m" résulte une moitié en poids dudit radical polymére bivalent laquelle est

40 comprise entre 400 et 10.000;

RS représente un radical alkyl ou un radical alky! fluoré de courte chaine avec 1 & 3 atomes
de carbone; et

p est un nombre entier tel que la moitié en poids total dudit radical polymére bivalent est
de 400 2 10.000;

45 D représente un biradical alkyléne, un biradical alkyl cycloalkyldns, un biradical cycloalkylé-
ne, un biradical alkylaryléne ou un biradical aryléne avec 6 a 30 atomes de carbone;

G représente un biradical alkyléne, un biradical cycloalkyldne, un biradical alkyl cycloalkyl&-
ne, un biradical aromatique ou un biradical alkylaromatique avec 1 2 40 atomes de
carbone qui peuvent avoir des liaisons éther, thio ou amine dans la chaine principale;

50 * représents une liaison uréthane ou ureido; et

EetE' représentent des radicaux organiques insaturés polymérisables représentés par la formu-

le chimique générale:

R
s |

RCH=C (CH,), (X), (Ar) -R'
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Jpol ydi mbt hyl si | oxane a term nai son dial kyl d"un poids nol ecul d au ' ——

nmoins 400. 5 11. Le copolynbre de |la revendication 10 o0 le ¢ W@

conprend 15 a 95 pour cent en pogp® 4d4 9B BaANge de conononbres € M /

conononbre 6t hyl bni quenent insature conprend 5 a 85 pour cent en pords s

dudit m-l ange de conobnonbres. 10 12. Le copolynbre de | a revendication 11

00 l edit comononbr @6t hyl bni quenent insaturd est choisi entre le

2- hydr oxy eRhiepréeepterindadicataliyiing hivalenhaven| 210atemesdecartingone, | aci de

6t hacryl i %@Pféﬁ@‘edﬁn gl"Oac‘F Hsl ami - de et |e glycdrol nethacrylate. 1& Le

copol ynbr e Ry epégentegipdagifa HPPHh’%Qa'éBHﬁY%ﬁérﬂa%?Pcﬂ'b‘&e%u'bour cent en

poi ds ®de conononbre 15 organosilicgope. 14. Le copolynbre de |la

revendi cation 5 oO |l e radical pol yrrbrel u conmposant (I), A est un poly-

(fluoroal kyl )6t her d'un poids nol dcul aidye g au noins 400. 2 15. Un

copol ynbre fornt par polynbrisation d un nel ange de conononbres conprenant:

(1) I'e prdpolynbre ddcrit par la fornulo chimque gdndrale:

E(* D*'&* D" Glagickl ofW3sE0-, 054 oE(ﬁkl-p*e{:ﬁ%ﬁbse%% Hafcal aﬂ? apég 1/ 12tonfes dbcarbdie; © €1 @

sont tels qug,éthis Nl s dans I'a revendication 1 e I)" un comononbre

organosilicone. 16. Le copolynbregde |a revendlc;atlon 15 0O | e nononbre

organosilicone est un tris(trindthylsiloxy) 30 | silyl propyl

nbt hagr yl ate. 17. Le copol ynbre de- | a swevendi@et4 on 16 conprenant 20 & 50

pour cent on poids de prdpolynbre (1) et 20 a 40 pour cent en poids de

tris(trimthylsiloxy)silylpropyl nethacrylate. 35 18. Le copolynere de |l a

revendi cat Aonp@%ntoolnmd@aiamaﬂq!@svecm@awepducarbweﬂt en poids de |'un des

%Q}r?)nomreseﬂydmphé¢%%1SU| vants: di nmdt hacryl am de; gl yc~rol mthacryl ate;
ydeooxydwieptdefek §ia- cryl ate; et N-vinyle-2-pyrrolidinone. 19. Un

copol ynbr exp#éad 8900 1p8| ynrri sati on d' un bl ange de conmpnonbres conprenant:

40 (I)BStIéQa'ﬁrocﬂHdrynbre decrrt par Ia forrrul e chim que gdndral e:

ECDFA*D*A) a*D* A*DFE' ou A G *

ot a sorft [ppgP rg |?1i’°§’°’tﬁ' ﬁ@" dﬁ"%d%‘ﬂ?h éﬁdrca'npqv"@ vl 6 d& i rﬂﬁd

ir 0

f | uor &r gan I”@J.‘:ﬂ ﬁ § Bae %al"
na@n di é:rlal omre, g@gither

precedente uor gfg deﬁsmg%g nw 0con rm sul varnt

aggooGdG pour Ta pr egara 'on 1 ri eI pr dpol yrrbre conpose de

d' un polynﬁ?%

pr epol @r B pfepO S SiortaRévendidtidn® 61l Gadiddi BleSiGrmid A pdrt | da gRotby BRb&ams

E(* D* D*A):o F%h* Zﬁgate rslzar.)lhorlo:e, le diisocyanate :)Iuéne et le pdusocyanate 44'-d|cyclzhex3:
méthane.

4. Un prépolymére selon la revendication 2 ou la revendication 3, ol le radical G est formé & partir du
35 groupe des diols comprenant le néopenty! glycol, le 1,4-butanediol, le diéthyléne glycol et le triéthyléne
glycol.

5. Un matériel copolymére formé par polymérisation d'un mélange de comonoméres composé de:
(1) le prépolymére décrit dans la formule chimique générale:

40
E("D*A"D"G),"D'A'D'E' ou
E(D'G'D*A),"D*G*D'E’
ol A, D, E, E, G, *et a sont tels que définis dans Ia revendication 1 et
45 (il) un comonomere éthyldniquement insaturé.

6. Le copolymére selon la revendication 5 oli le radical polymére du composant (I), A, est un radical
polyéthyléne d'un poids moléculaire au moins égal & environ 2.000.

s0 7. Le copolymére de la revendication 6 oll le composant (I} comprend 15 & 95 pour cent en poids du
mélange de comonoméres et oll le comonomére éthyléniquement insaturé comprend 5 3 85 pour cent
en poids dudit mélange de comonoméres.

8. Le copolymére de la revendication 7 comprenant aussi un agent de réticulation diéthyléniquement
55 réactif.

9. Le copolymére de la revendication 8 oll ledit comonomére éthyiéniquement insaturé est choisi entre le
2-hydroxyéthyl méthacrylate, le N-vinyle-2-pyrrolidinone, I'acide méthacrylique, le diméthyl acrylamide
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-EP Q401 950 Bl | | 1119111111 10121 (111 B 111 A
(&) PO () of - R ( @M M s () %”‘ffllllll | L ||||| || ||||
R

R | | .(CHz)1. Si-0
RR oO RP  repr~sento un groupe al kylne lindaire ou ramfle avec 1 a 6
at ones de cat lolyeérolaméthacrylate. et 16 n" sont des nonbres entiers
identiques ou differents tels quo de |a sonme de n' et n" resulte une

moi ti e enihdieceopelyiedre de 4ziravendication el ko GF%IPQN'Z“""P&!;'U%P@“@S@) BopPrpsadieht r e
2.000 et 10. R9l¥9’“é‘RF|s"°"af‘%bF3§§'E#'ﬁ°Ed'ﬂ'hy'FéEEIP‘E%ﬁ '“%\4"!6'9'!9&1%' "PQ"Ed’PQi I i nea| re ou
nt ors | Fbrje copiety SR rwertsafio 13510 Smetiel 5 4 e

et m' resul t’% 9? %?591 °"é:ﬁz;ggg%16 °§'Uﬂ]°{“gw§066g%{?“°5'8" W?Bt;g %’%&3‘? ﬁd'ﬁ‘éq"f e

est corrprl se"&R represente un radi cal aI kyl ou un-

radi cal,, alkyl, cHu&lWéﬂa 851 SR .oﬁhaloa%dﬁ\saﬁon BM%&% S hoisi hird?
est un ”0 rI@F dx%th 91 th , b Nhyhd- ﬁpﬁu’and%h étﬁfl‘ crylami-
pol ynbre bi v@leeiigyesid né 10. 000 reprdsent

bi radi cal al kylfne, un blradlcal al kyl cycloalkylbne un bi r adi cal

cycl oal kyh®ne,copdiynidre’ @liaGavendidation! 22" domprdRanPlssi’s Did Pl eath oR bdiliPdEcomdKGRIE 2
30 atonges derguadsiesne., G reprdsente un biradical alkylbne, un biradical
cycl oal kyl bne, un biradical al kyl cycloal kyl bne, un biradi cal aromati que ou
un bi r adi t4lLeadopytyredre riatlia gevendivation 8 ol I¢ Gadicald paknite de axpioposant ki A,3ét un poly-
ipeuvent av oi (fluochelkyétheri dym peideinbléculairg dlawomeins 4800 ne dans | a chai he princi pal e;

./ repr6sente une liaison urethane ou ureido; at E reprdsento un
r Xdi caleo oG ini cgealymérestormérnar pelympriasti qnmmlamﬁﬁwg@moe\épammmem@rrml e chini que
gdn~rale: R § eprépolymére décrit par la formule chimique générale : | R3CHEC (CHR)
(X)w (Ar) y-R__K. 40 ob R represento un radical al kyl bne bivalent avec 1 a

10 atones de Eﬁ?gﬁr?é-'o "B @brdsento un radical -H ou -CHY; R3 reprdsente un
radi cal - H ouE(IKOPANTEPE, kyl avec 1 a 6 atones de carbone ou un 45 0

-CY-R4 %0 ol A, D, E, E', G, * ot a sont tels que définis dans la revendication 1 et
(I1) un comonomére organosilicone.
\_) 16. Le copolymére de la revendication 15 ol le monomére organosilicone est un tris(triméthylsiloxy)
30 silylpropyl méthacrylate.

17. Le copolymére de la revendication 16 comprenant 20 & 50 pour cent en poids de prépolymére (1) et 20
4 40 pour cent en poids de tris(triméthylsiloxy)silylpropyl méthacrylate.

35 18. Le copolymére de la revendication 17 comprenant aussi 10 & 35 pour cent en poids de I'un des
comonoméres hydrophiles suivants : diméthacrylamide; glycérol méthacrylate; 2-hydroxyéthyl métha-
crylate; et N-vinyle-2-pyrrolidinone.

19. Un copolymére formé par polymérisation d'un mélange de comonoméres comprenant:
40 (1) le prépolymére décrit par la formule chimique générale :

E('D'A'D’A),' D’A'DE’ ou
E('D'G'D’A),’D'G'D'E'

45 ol A, D, E, E, G,*et a sont tels que définis dans la revendication 1 et
(1) un comonomare fluororgano éthyléniquement insaturé.

20. Un dispositif biomédical fait d'un polymére comprenant le prépolymére de I'une des revendications
précédentes.
50
Revendications pour I'Etat contractant sulvant : ES

1. Un procédé pour la préparation d'un matériel prépolymére composé de prépolyméres représentés par -
la formule chimique générale suivante
66
E('D"G'D*A),'D'G'D'E

ol



-radi cal

ob Y est -0-, -8 ou -NH et R4 reprdsento un radical al kyl “av

—_—

a 12 atones de carbone; X represento O 0 gmml(mluluu
-G ou -0-C Ar repr~sgpioqoyaeg Bfi cal aromati que

atones de carbone; 44 EP O 401 990 Bl 11f -l
FTTENE T

H

ou 1;

1l a est au noins dgal I 1; west deO a 6; x est dgal

et y edArefrésehte &in Gadival pdlymie bivalent thoigidahs lplgwopedd conprend: (a) | a

r~action de 2 6quival ents de nole d' un dil socyanate de formul o: *DO 10
00 D est t &HYodRIR{GHnEi - dessus, et * repr~sente un radical isocyanate
avec envi r (O WR{Gm(&HImMt de nole d' un diol de formul o: AGA 16

est té&l quo defini ci-dessus, et A repg-sentg un radical hydroxy, pour
former un produit de forrmule: *D*G'D 2 | o0 * est tel quo d~fini

ci-dessus (b) la r~action du praguit sieo!’ &pg@éﬁa) avec un polynere d
on

. . : 1 .
chai ne longue et avec ternminai'soh a, w| di g

AAA

2

¢6dant nolaire de for

00 A et A sont tels quo dMi ni spici -depisus, pour former un produ

f or mul’e: *(DFG
| a rdaction du produit de |'6tape (b) avec un excbs nol dculaire d' un
term nateupyde la fornule: EA 35 00 E et Asont tels quo dMinis
Ci-dessus, PRUr fopréstRie un QrdapdlBANE TsBireouSramifls avdc 1146 BbA6s dkocaRRhY, el @ n' et
prepajsat i on d' UnnNgsht-des Hombres] Britibig BN RUEL HIPAifiderittoB gl @b Y ddiraR decr) huaant ~s
la fornul e clesute dreEm@RsGh pdlde daditi rididal solyAfdre bivaleht(I4gubiie’eBY obiniiiiss Entks 20000 A,
D, E, Get * sonét1oedos quo ddfinis dans |a revendication 1, |equel pro
..\(;o_rrpr end:. (aif | areprésbotiuo maditel akykinpuiuod|lieduire owdmmiiid laeecd' uatonessiecahonet e nile
or yrul e: 45
i socyanagten"aesulie eneviaitiéren boidg)diidit sddisaltpoimerabivalent tagusllel o corapisé entmvui| o:

(c)

par

radi cel

50

30

35

50

AAA o
RS

p
D

D*A) . *D*G DG 30 00 a est tel quo dMini ci-dessu

m' étDi o6t dos egrhbrésodntiers enti@hdsrou difiéronte dalsuque detla sommepdeche. e

G0 eb¥000,e] quo d~fini ci-dessus et :
représente un radical alkyt ou un radical alkyl fluoré de courte chalhe avec 1 & 3 atomes de
carbone; et
est un nombre entier tel que la moitié en poids total dudit radical polymére bivalent est de
400 2 10.000;
représente un biradical alkyléne, un biradical alkyl cycloalkyléne, un biradical cycloalkyléne,
un biradical alkylaryl®ne ou un biradical aryléne, avec 6 & 30 atomes de carbone;
représente un biradical alkyldne, un biradical cycloalkyléne, un biradical alkyl cycloalkyléne,
un biradical aromatique ou un biradical alkylaromatique avec 1 & 40 atomes de carbone qui
peuvent avoir des liaisons éther, thio ou amine dans la chalne principale;
représente une liaison uréthane ou ureido; et
représente un radical organique insaturé polymérisable représenté par la formule chimique
générale:

p?
|

R'CH=C (CH,), (X), (Ar) -R'

ol

R! représente un radical alkyléne bivalent avec 1 3 10 atomes de carbone;
R? représente un radical -H ou -CHjs;
R? représente un radical -H ou un radical alkyl avec 1 & 8 atomes de carbone ou un

o)

-CY-R*

radical o Y est -O-, -S- ou -NH- et R* représente un radicél alkyl avec 1 3 12 atomes de carbone;
X représente

0 _ 0

-C- ou -0-C-

Ar représente un radical aromatique avec 6 & 30 atomes de carbone;

44
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_A reprdsente un radical hydroxy pour fornmer un produit de formuto—55———_
[ODJIA 00 * est tel quo ddfini ci-dessus 45 EP 0 401 99

LT T A T () gy astan oo proou  of IHUPAANN IO

tels quo dMinis ci-dessus, pour former un produit de formule:
*(D*A*D*G)-Ia*eémm-ns&gaau;tel que d6fini ci-dessus; et 10 (O la
reaction duwesbdai0 d6de |' Nt ape (b) avec une term nai son en excddant

mol dcul ai r e xchst doalridnidwet; 8EA 0O E St A sont tels que d6finis ci-dessus, pour
former |e prysgstéoprd®eu idsird. 15 3. Un proc~d4 sel on Ia revendi cation 1 ou
| a revendi caquU@Jrﬁ”%é@zfﬁ@P'P@quel |l e radi cal polynbre, A est choisi entre (1)
un biradical @IW%WI“@@@%Y%EW&“BN”ﬂ&l‘%&yaﬂﬁ?ﬁﬁ:fa'l"&'ere d' au noins environ
2.000; (2) un_radical polydi mthylsiloxane a term naison dialkyl d un poids
nol 6¢cul ai re d®2® noins 400; (3) polynbre polydifluoroal kyl sil oxane |

term na}ﬁizlson di Eai‘ qﬁ?pdéf'ﬁlc' esssugt)l eculaire d'au noins 400; et (4) un 6ther
20 uor o Vd'd

procede selon’| |vend call 0 1[3‘5%9 (%'E?%I SO 3}%‘5&‘% "&‘%‘1 %0598 Img’ﬂy*DO est
choisi entre I,g,di | socyanate isophorone, |e dilsocyanate tolubne et le

di |l socyanate 4,4'-dicycl ohexyl ndthane. 25 5. Un proced4 selon |la
revendigat i on o8 cQe thiyué B3fiRNGhdsalsi @n 4, 0O I e diol de la fornule AGA ost
choisi entre | e NrpRsdteytn rathciiNbiroxy, foulfofined Uk prodAtiae formile: di dt hyl bne gl ycol

et le tri6thylne glycol. 6. Un proc~dd pour |a preparation d' un copol ynbre
conprenant | aeprceper ati on d' un prdpol ynbre des fornmul es chi m ques

‘gdndral es: 30 E(DWMA*D*Q : D*A*D'E ou E(DG'D*A):*DGD.E 0OA D E G * et
asont 2t el s qod* ehfel quesiéithicisledses r evendi cation 1 sel on un proc~d6 conforne &
| ' une 35 (3 42 réastionii preduit denkétaoe {a} ede un palyredre gaothpine-longugtet dyac tefminaisceaie du
mdl ange dudi t diokenps¢édanty molaisgdecformmlec onononbr e dt hyl bni quenent insatur6. 7.
Un procedd selon | a revendication 6 oO le radical polynbre, A dudit

prdpol ynbre e#faun radlcal ondthbene d' un poids nol ecul aire au noins
egal aZenviron_2.000. 40 gé.l ddd selon la revendication 7 oO ledit -
prdpol ynbre cB?rﬁPéhdmﬂ?'%“@ 'ﬁ'ﬁﬁ‘rdeﬁsé'ﬁtmﬂr{mﬁﬁ'l YR Progit &ﬂ]‘f’gﬁ' e de conpnonbres
et oOle corm% @«%é‘ bni quenent insature conprend 5 a 85 pour cent on
.poi ds dudit m~ JB ) nononbres. 45 9. Un proc~d4 selon | a

Yévendi gatl on 3 qa | . dtange pol yndri sabl e aussi-nmeme conprend un
agent ae r~ti ((7&)' ‘:Z*Eﬂé& oq'gf&@tﬁ/f s@hﬂé’@f@gé ud &@&%Jléculalre d'un terminateur de la formule:

Ea
35 oll E et a sont tels que définis ci-dessus, pour former le prépolymére désiré.

2. Un procédé pour la préparation d'un matériel prépolymére composé de prépolyméres représentés par
la formule chimique générale suivante

40 E('D'G'D"A)s’'D"G’D'E

ol A, D, E, G et * sont tels que définis dans la revendication 1, lequel procédé comprend:
(a) la réaction de 2 équivalents de mole d'un diisocyanate de formule :

45 eDe

ol D est tel que défini ci-dessus, et
® représente un radical isocyanate avec environ 1 équivalent de mole d'un diol de formule :

50 AAA
ol A est tel que défini ci-dessus st
A représente un radical hydroxy
pour former un produit de formule :

[®@D'LA

ol * est tel que défini ci-dessus



~10.. Un proced6 selon |a revendication 9 oO | edit cormnonbre uenent
insaturd est choisi entre le 2- hydr oxydt hyl m~t hacryl at e, Hiﬂnw{ig Ci ul,l;u),",
N-vi nyl e-2-pyrrolidinone, |'acidgpgabhaggssi que, | e di mthyl

et le glyc~rol nethacrylate. 11. Un proc6dd selon | a revendication 6 0O e
radi cal polynbre, A dudit pr6polynbre est un radical polydindthylsiloxane

a term nai sab) laltéadtisy Hu ptoduit dp tétape (ayavee wo dial eanexadant moieireds faGle: 55 12. Un
procede selon | a revendication 11 oa ledit pr6polynbre conprend 15 & 95

pour cent em@woids du ntl ange de conononbres et oO | e conononbre

6t hyl bni quenent insaturd conprend 5 a 85 pour cent on p0|ds dudit m-l ange

de cofononbrds etzr@eontte'wuedéﬁnmdessu&mmmmmduﬂ-dﬁiwmmilll 11111 . ~
qIIIIIIoII|IIEP04_0199081 * C L M S *

13. Un procHFAPEAACR revendi cation 12 00 I edit comononbre

6t hyl ani que P’ at g’gfﬁ‘ esgsscshm si entre |l e 2-hydroxy~thyl m~thacryl ate,

|l e N-wnylen% % P(;) %a | am de
et |¢ gI ycer 'Z) "du %hgveﬁnm Jr‘ggfg'{a}/ %Cér?la'ﬁg% I}éggée'@l? (r:d?rﬁ tFliy)n 13
dans |oquel te nel ange polyrmlrl sabl e conprend au33| 5 a 40 pour cent en

poi ds de comdnonbr e organosilicone. 15. Un proc~d6 selon la revendication 6

ob | e radi cajy PalayddhNiéls SléUefinigdti-deaslsy sHar ﬁm%ﬂe pHépolRdry tédirgior oal kyl ) - 4t her

d' un goids nol dculaire d' au noins 400. 16. Un proc~d4 pour |la

pr epar atg, 00n Protaé S61HOk YeVEdRatoR A TRl mmhd.éaao:m dbpgleqiiel I8 Raditalpalyme@pa lestrchsis des
fornul es chitdi (@UES bigibidat Ipaly&thyidnk (ghyich! Al'n™ so)ds [Motéci¥ile wau tbins environ 2.000; (2) un

E( * D* G* D* AjadicdDpRidithdthytsiloxéne A rerntinaisth dibilkye t'um paldsrholdcelhise djauonaief4001i(3) pdigmére| a
%Q\Lendi cat payilifilioroaligisinanard fermiraiokl diglkyh dton peidemblécuwaire des moipy doliec@) wroéther 1 a 5
et™ podoy mdr fiwevslky) d'un poidir maldenleirecthiimaltiingirg d0Qiudi t prdpol ymbre avoc un y
conononbre organosilicone. 20 17. Un proc"dd solon | a revendication 16 0O

| e nonorflar En gragédéossiani le genendicationd olr Ip diisacyanate I1ipl 13 fprwelp) @DE et ehgish pRpre le

met hacr y| afliisocyargtelippppareseds dilsetyanate teludne gin disprrenai .4 dicyioheyt MehasBui t un

LSS g St 3 B L™
et a v v i y
m-t hacr yl ale@®oPegy! glyeolyp 4,&-bytanedigh Bﬁ'éfh&g SR B é’ﬁ"ﬁ y°8 est produit un

copol ymre co nant. au cent ds de,|

.CONoNo grm ] [ﬁﬁfﬁ i 12 'gpqm(féfnqlg' °°8?'§31#?1§8m‘§f?"5ﬁ5n'8 AP 9, Fli]'rgr;?fy g?:erd

Y0; 2. hydr8xy% H?ft%acrysr ate; et N vinyle-2- pyrrol [ d| none. 30 20. Un
proc6 dd PORkprAn D?rue/pg. ghion d un copol ynbre conpronant |la preparation d' un

m

pr dpol yrrbr 0S chi m ques gdndral es: E(DFA*D*A)DD*D*E ou 35

ECD*G*D*A) b A Db EE G * et a sont tols quo d~finis dans |a

revendi cat hR, g, 80 &2 doht 10 Q@di@flﬁ@ﬂéngrlmveﬁdlbaﬂwe séléhsun’ RoCBASIEdAREMONBund & 5

et podsy ITET hidsarbiendicaibris récBtBnts Gt PelyrABO UiBFisurd bi AERAJeORABIO pRbAIYHER vt & E Nt
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7. Un procédé selon la revendication 8 ol le radical polymére, A, dudit prépolymére est un radical
polyéthyléne d'un poids moléculaire au moins égal & environ 2.000.

8. Un procédé selon la revendication 7 ol ledit prépolymére comprend 15 & 95 pour cent en poids du
mélange de comonoméres et ol le comonomére éthyléniquement insaturé comprend 5 & 85 pour cent
en poids dudit mélange de comonoméres.

4 9. Un procédé selon la revendication 8 dans lequel le mélange polymérisable aussi-mé&me comprend un
agent de réticulation diéthyléniquement réactif.

10. Un procédé selon [a revendication 9 ol ledit comonomére éthyléniquement insaturé est choisi entre le
2-hydroxyéthyl méthacrylate, le N-vmyle-2-pyrrol|d|none. I'acide méthacrylique, le diméthyl acrylamide
50 et le glycérol méthacrylate.

11. Un procédé selon la revendication 6 ol le radical polymére, A, dudit prépolymére est un radical
polydiméthylsiloxane & terminaison dialkyl d'un poids moléculaire d'au moins 400.

55 12. Un procédé selon la revendication 11 ol ledit prépolymére comprend 15 & 95 pour cent en poids du
mélange de comonoméres et oli le comonomére éthyléniquement insaturé comprend 5 & 85 pour cent
en poids dudit mélange de comonoméres.
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18. Un procédé selon la revendication 12 ol ledit comonomére éthyl@niquement insaturé est choisi entre le
2-hydroxyéthyl méthacrylate, le N-vinyle-2-pyrrolidinone, I'acide méthacrylique, le diméthyl acrylamide
et le glycérol méthacrylate.

s 14. Un procédé selon la revendication 13 dans lequel le mélange polymérisable comprend aussi 5 & 40
pour cent en poids de comonomére organosilicone.

15. Un procédé selon la revendication 6 ol le radical polymére dudit prépolymére est un poly(fluoroalkyl)-
éther d'un poids moléculaire d'au moins 400.
10
16. Un procédé pour la préparation d'un copolymdre comprenant la préparation d'un prépolymére des
formules chimiques générales:

E('D'A'D'G),"D*A'D'E ou
15 E(D'G'D'A),'D'G'D'E

ol A, D, E, G, * et a sont tels que définis dans la revendication 1, selon un procédé conforme & I'une
; des revendications 1 & 5 et polymérisation ultérieure d'un mélange dudit prépolymére avec un
~ . comonomere organosilicone.

17. Un procédé selon la revendication 16 ol le monomére organosilicone est un u'ls(trlméthylsﬂoxy)-
silylpropyl méthacrylate.

18. Un procédé selon la revendication 17 ol est produit un copolymére comprenant 20 & 50 pour cent en
26 poids dudite prépolymere et 20 & 40 pour cent en poids de tris(triméthylsiloxy)silylpropy! méthacrylate.

19. Un procédé selon la revendication 18 ol est produit un copolymére comprenant aussi 10 4 35 pour
: cent en poids de I'un des comonoméres hydrophiles suivants : diméthacrylamide; glycérol méthacryla-
s te; 2-hydroxyéthyl méthacrylate; et N-vinyle-2-pyrrolidinone.
30
20. Un procédé pour la préparation d'un copolymére comprenant la préparation d'un prépolymére des
formules chimiques générales:

E('D'A'D'A),"D'A'D'E ou
36 E('D'G'D*A),'D'G'D'E

ol A, D, E, G, * et a sont tels que définis dans la revendication 1, selon un procédé conforme & I'une
des revendications 1 2 5 et polymérisation ultérieure d'un comonomére fluoroorgano éthyléniquement

~ insaturé.
40
21. Une méthode de fabrication d'un dispositif biomédical comprenant la fabrication dudit dispositif A partir

d'un polymére comprenant un prépolymére préparé selon un procédé conforme 2 I'une des revendica-
tions 14 5.
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