A e :n;-_-.-,-,';;;.-'--uy,;-r‘?.-,_'a--.—f_ e -;.;,. = ,L.--- _-_ .._.‘-.. .-_.;.:..‘,. J -

‘.:---- ST - ki . Al st etk - 55(: - .' : R S AT e A e Y
EP 0 328 340 Bl Descrlptlon ThIS |nvent|on relates to polynerlc naterlals
usef.ul in bi omedi cal "devi ces, especially contact |enses, which are the

product of reacting mxture conprising oxazolones. 5 A nunber of types
of polynmeric materials are known to Eeopssahes1i n contact | ens nanufacture. .
I n general contact lens naterials can be thought to fall into one of the

fol | ow ng C'@é%h%.t'l&\at ions: soft hydrophilic, soft, non- hydrophilic, and a
nore recent devel opnment, hard gas perneable. Gas perneable naterials
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per meabl e pdrlasepsiy welledidhree sofy nofrfydiopelyare ilyriratedbydhe Rllowing patenfs: t h ot her
nononers to for iSHk QH%??QE?P%%‘F%HP@“BW §°'V°§?éEﬁ“?’?E°sG‘B%?P@ﬁEP§vmer-
di scl osed i ri@ %"‘iﬂ le fig petworks Or whi %ﬁg’ﬂ@gﬁ’gg h.othas mpnomers
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forgi/ng @ pQlogédahich cladeddwadb ssters Ut 8lyii6 Gid et tacryfsdidf stypyisdnl N-.vlnﬁlaﬁ'ﬁdliéldloﬁe which may
cConDnNoNer s e @opdiymerizé@wittth@attk-ddstribbd polyparitifsilb@kdrfonomérds Braod yoydri ¢ and

met hacryl i c acUshA- £30p/7y2 disclvses pblyslibxayyl alRyl esters bfchcrpkziaed Mhmi'yliﬂm}ds lard its copolymeri-
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of acrylic, fﬁ\@'!&?é@ﬁ“;ﬂtﬁ@e'ﬁ@miﬁaﬂﬁﬂ/ or itaconate esters to produce highly

per neabl e con-Y$-Ar4330E8Rdisslaees impsgved quqiactienp mpiosalsarg abtained fEom) copqiymers saptaining a si-
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di scl oses i in o e ar o si oxane mongmers a a meg‘a ter'hrﬁ1 rough ival !dzg;jpcarbon
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contai ni ng acryl ﬂ?Theproduct
materials t QedlsgHly a@ﬁla% &Mta& ée@tl.lsoiﬂ 4t ?édé bécl&s%&itﬁﬁ}n&ﬂnuts mmﬂ be teftbrgBGtj1ed
nmononer gnd styfend b.Wiga- 4265142 Hisfiees the ms&lus modifiélabdve c4h bd 8 pelydslic Sdriatd B Rthacrylate
‘articles forsudlia BoshrfyihetAeRlate; ddaraR aBBES of Eépiosaripi iaBacride.med by pol ymer -
I zing (a) one 0S-ANAESR,6PDdigtRdsPSINECHITNGAAE Edinphtdd ldBmonoE i ol sibxahddahd yappevand
through di vakciivated nsdtnatza pioass, Hmeiids mbdfien andastriall asdustsl of au intefrial weting Aoyt Suipas/i-t h
" (b-& cycl oalkenydyitrialsgsiyl@minatedi fi er, e.g. tertiary butyl cyci ohexyl
met hacr ykat e, Thervention eelatep F%anmwbd whigh @retpatticidarty jueefidl inythe manufactre of contaet
(c) a tear ﬂ#"F%@t"&HlbYPOZW"Z'WiﬁP@mﬂs'BHe useful as hard contact |enses.
US- A- 4, 341, 880) arastyiatss @ anethaer vialgdunciipgal epdrapned ploxanp (panasefiame tertiary butyl
35 styrene. U8 aRinternalwattingpgenireppepentad dy thegensiRiera nodi fi er above can be a
pol ycyclic acrylate or nethacrylate such as isobornyl nethacryl ate,
adamantyf’s acrylate or isopino éorrphyl nmet hacryl ate. US-A- 4, 652,622
di scl oses polyneric materials nprised of nononeric polysil oxanes end
“capped with activated unsat urat groups, a nodulus nodifier and small
anounts of an internal wetting agent such as al kenoyl tri al kyl silyl
am nat e. 40 The invention rel §teq -to pol yneric materials, which are
particularly useful in the manufagturg of contjact | enses, fornmed by
polymerizing a m xture conpri §{nQ: (a) an acr o Or
met hacryl ate-functi onal endcapped sil oxar noner; and

55 Rr3 R4

where R and R2 independently denote a hydrogen atom or a lower alkyl radical with one six carbon atoms,
2



(5) an internal wetti_ngﬁag.ent r'epresent ed by the general formula 45 60 o

[err] 55 [err] where [err] and [err]
i ndependent|y denote a hydrogen atomor a |ower alkyl radical wth one six
carbon atomns, 2 EP O 328 340 Bl applohmrsudsfind [err] independently denote
alkyl radicals with one to six carbon atonms or R3 and R4 taken together
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(2) They ar eahydiophobic pelyroagic maljhang theo Ihydrolyzed ta eenges theanatris substanfally hyduehilicy s s.
Thus they can Bee ictealiwpiing sqeats canbe prepared iy thaysaestnd! reagtioh pemeerice: nat ri x and t hen
hydrol yzed to render the matri x substantially hydrophilic. The internal
wetting agents can be prepared by the general reaction seqgence: 15

0 [err] 2 [err] at [err] 25 () (rr) [err] 30
[err] [err] ferr] 35 [err] 40 The first step I's a Shotten,Baunman acyl ation
of an am no acid. Thegpol ymeri zgbl erf unctNaoral i ty R5 | nt yodycedrpy using

ei ther acryloyl or nefhacryl oyl worlde The second\stép involyes a ring .
clogure yith a chlog rmate to yhel d the desired oxayol one.}The¢ product Is

i sol ated and Barjfred ytife Hellal CYPRcedl#Ces of orgayic cheBH 584 45
The Internal wetlfi ng agents can be copol yateri zed wi t ¥ acryl ate- jor

met hacryl ate- g ﬁ ctional endcapped sil oxagye nononegs to form pobgsrric
mat eri al s whi ¢ hav?Ipi gh oxygerzl%r meabi lities. These polyneric ma-
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The first step is a Shotten-Bauman acylation of an amino acid. The polymerizable functionality is introduced
by using either acryloyl or methacryloyl chioride. The second step involves a ring closure with a chloroformate
fo yleld the desired oxazolone The product Is isolated and purified by the usual procedures of organlc chem-
istry. -

45 The internal wetting agents can be copolymerized with acrylate- or methacrylate- functional endcapped
siloxane monomers to form polymeric materials which have high oxygen permeabilities. These polymeric ma-
terials may then be hydrolyzed in order to convert the oxazolone components into amino acids. In general,
the hydrolysis step will follow the general reaction of:



terrals nay then be hydrolyzed I n order to convert the oxazolone conponents

Into.amno acids. In general, the hydrolysis step will follow the general
reaction of: 50 55 3 .EP 0 328 340 Bl R2
[err] 5 [err] 10 [err] [ppohds@sRt This reaction occurs mainly

on the surface of the polymeric material and renders said surface
hydrophilic. This hydrophilic surface is substantive due to the fact that
t he pol yner network has been previously reacted with the carbon-carbon
douth bond bgR2ween the [err] and [err] radi cal R4 the schenmtic reaction
above shows thg dou- 20 ble bond unreacted). Thu
be referrgd to- ' wetting agents. These
superior to stat t internal wetting agenfis by vikrtue of their
mscibility withfpol }fsil oxppne nonorers. #¥hus, the i
greater propokft ate t he ar% wetdll ng agent yi eldi.ng
mat eri al s whi Ch have phitlic s& aces |%%|cated abEN% thdj
hydr opholw ¢ nmononer s in accordan®® @Th this inventio :
copol ynerized 25 wi tR3the abmfe wetting agents are acry ar yl ate
functional endcapped sil oxane nonomers which preferably arelrepresented by
the general formula: [err] 30 [err] 35

[err] In this-formula, A denotes an acrylate or nethacrylat% radical, [err]
and [errP‘rndependentIy denote al kyl radicals wth one to srx carbon atons
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agent s. Usefpferabjycdreombrizsented byithé genenatforaglent s are descri bed and defined In
US- A- 4,327,203. These agents are a cycl oal kyl acrylate or nethacryl ate of

the formula 50 [err] [err] RS
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In this formula, A denotes an acrylate or methacrylate radical, R5 and R® independently denote alkyl radicals
with one to six carbon atoms or phenyl radicals, x and y are on the average one to six, and m is at least one.
40 In general the oxygen permeability of the copolymers will increase as the degree of polymerization of the
polysiloxane monomer increases. However, as the degree of polymerization of the monomer increases, the
copolymeric matrix will become more elastomeric. Toughening agents can be added to the prepolymerization
mixture to add strength to the polymeric material.
Toughening agents are suitably selected from the group comprising tertiary butyl styrene, cycloalkyl tough-
45  ening agents, fluorinated methacrylate toughening agents, and polycyclic toughening agents.
Useful cycloatkyl toughening agents are described and defmed in US-A- 4,327,203. These agents are a
cycloalkyl acrylate or methacrylate of the formula
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or normal alkyl having 3 to 6 carbon atoms, preferably 3 to 4 carbon atomns
Z is either hydrogen or.nethyl and 5 nis an integer from3 to 8
and preferably from4 to 6. illustragpysedlesfpe foregoing cycloal kyl
toughening agents are the follow ng: Menthyl nethacrylate, nenthyl

acryl ate, tert | arybutyl cycl ohexyl nethacryl ate, isopropylcyclopentyl

acryl ate, cl ohe tyI me- thacrylate, terti arybutyl cycl ohexyl
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acryl at e andatd.sopi nocanphyl nethacrylate. Illustrative of usefu

fluori natred nmeuUsehd polycpdiiethbaghertirgragents apexeadridedoand defined in US-A- 4,355,147. These agents are a
oct af | uor op emstygyctnesictybatsroy tnm\wylatar selectédfronf thaigrowredsistingrésétacysbatate, ischortlyl metha-
pent af | uor oeryigte, dicyddpentadieny] perylats, N@ytﬂqnagw@nyl mgthagdate, adamantylrcryiaten gdaimenty) methent

| n an anounteryiateisprirpcamphyl @crpate ard igppingaamptivt methaeryiate. t 0 90 parts by wei ght of
t he above- descF'P%@Yer?bh"@%ﬂ‘é’""% F’é'P*ér‘% ‘"9 nsenm PP‘EfF“°ﬁ°8° Pw'aflafﬁ
t he amourif JF’°'PU'°&"H"‘&‘(‘J“% aytq[gg iy difier is
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i xi ng the r;% s spape d?s il Pg"ifﬁ,j R g&wﬁwﬁgﬁ
descri bed abov er?c kenas m% o M% % oéou,ms?o hooo
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and curing. sad, |tﬁlom|&'tfn‘3t IOQ{OT ﬁb&ic% Eﬁdml nQ'toCa% lidorelastomerlc
pol ymeri zat igpe i Nitiators | ncl ude free radl ca generatl ng pol ynerization
initiators of thRalp¥pRerizatiohfkistars mcl@d frbdradiéafeldratin polhtetigation iMlibidMydf the Gpéifista-
decanoyl pereaby actyt seadxidy istroylifofide, déxandyipadiie, ofphyiyD er6hRle, Befiiolliparoyidd) tektiaty bl
per oxypi val giemxypiialateGiisopfopy peday@rgndd, Baiagibatyl perectbata and dpazpbis-eugeditial Ultravien d
a, a- azobi s- ileGbaradicahinitiators iustrathd by eiethocyadedplienare careathio bewsed. The qudrngprosess will of course

i |1 ustrated degendiupdnttbeipitictertusstpadtha ehysigal clarasteridiies of thedtomdmpmerrpixting gugh s yeoosity.
wi || of courlsanycuenbitip leysbof initinter employddpeesrally wié dara within tlherqom P@%1o 2 weight percent of
‘characteri sttl‘%@x‘iﬂfe"menwﬁonorrer mxture such as viscosity. In any event,
the | evel® of i WW‘&Q’B‘F‘*"@'&W‘ 1?1!!!9 % tRRX"F'Fs’l? “WQWH‘QW&’GPEW orh pf the
0.01 to 2 wd %g{qtsa t?] 9Q£ ly, the col op illoomprlse
formul ati ong i P@&g oxng gongege ﬁ%we'%?e&%n& I
wei ght perce°|I| <5' I'fed Internal agents, and 1 to 80 wei ght percent
‘tougheni Rg a98MpLEST eferabl y, the conposition will conprise 60 to 95 weight
‘percent sil| oxanme mononer, 4 to 20 wei ght percent toughening agent and 1 to

20 wei ght ped eGihesfor 3- E@pré}@ .4-\‘)1%% %x@&ﬁﬂ&-one PDMOFXAMPLES A, Synt hesi s of
2-1 sopropenyl - yi—= . Methacryl oylation: -In
a 500 m 3- neck MemuBEoABIchaM: bdoan lQ-rﬁEIMblﬂlﬂ‘BG&oW flabk eyuiiBsalWith iaGridchslcl lstirfs, therm-
therm 460 ifateesindanaddition fmchdi, $1.5gmansyffadle) ofvtarhinasobutwic a6d @ldrich) and 40frams (1 mole)
a- am noi sobutf Madlt wereidEsdivell tir+ €50)m! afittiO4The geastivg figsk was lcedled to 0~-5°C with MeOH-ice bath
and 0.5 mole of methacryloyl chloride (distilled, Aldrich) was added dropwise white the temperature of the re-
action mixture kept below 0°C. After stirring for an additional hour, the reaction mixture was acidified with con-
. centrated HCI to a pH of about 3 to precipitate out the intermediate, which was then filtered, washed with cold
45 H,0 and air dried. Further drying was accomplished in vacuum oven at 80°C overnight to obtain 44.9 grams
(0.26 mole; 53%) N-methacryloyl-a-aminoisobutyric acid (MAIBA), which was sultable for iPDMO synthesis.
m.p. 157-159°C. .
2. Cyclization; Synthesis of IPDMO: In a 500 ml dry 3-neck round bottom flash, 0.26 mole of MAIBA was
dispersed in 300 ml of dry hexane and allowed to react with 0.26 mole of alkylchloroformate with mechanical
50  stirring by dropwise addition of triethylamine (0.52 mole) while the temperature of the reaction mixture was
maintained at 46 ~ 50°C. During the addition, the copious evolution of carbon dioxide and the formation of
white precipitate of TEA-HC! were observed. The reaction mixture was stirred for an additional two hours. After
cooling to room temperature, white precipitate was filtered off and hexane evaporated off yielding an oil. Pure
IPDMO was obtained after two times of recrystallization in hexane at dry ice-acetone temperature. Yield was
56 29 grams (73%).
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of NaO-l wer e d| ssol ved in - 150 m of [err] The reactlon flask was cooI ed |

to [.err] with MeOHice bath and 0.5 nole of nethacryl oyl chloride
(distilled, Aldrich) was added dropwi se while the tenperature of the re-
action mxture kept below [err]. Aftpggghigausgy for an additi-onal hour, the -
reaction mxture was acidified with con- centrated HCI to a pH of about 3
to preci plt%% t t £ | e | aL e, Wmch vas then filtered, washed with
cold 45 s 32 acconpl i shed in vacuum oven

at [@r] over ml Ioa?o Ovpas%c v 'T?;d% E‘?’mee nthes IPDMO e
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of dry hexane %Qs&'lﬁm phidude®®Mo. W th 0.26 nol e of al kyl chl oroformate
wi t h nmechani cal stirring by dropw se add|t|on of triethylam ne (0.52
nmol e) while ¢ tsgnthésmoesp%wr-(a'-uai‘prob&t@l-z-aaﬁtm-svrbnmoywbﬁany\@ecom| nt ai ned at 45
-[err]. Buring the addition, the coplous evolution of carbon dioxide and
the formati on Ole smtnttnempthed:uspd paynthesize lmommm“eexcﬂpseanumdt-cyabmxamm
m Xt ure was asidiwas esgd ingplaceof ceatdioisplatysit addyvo hours. After cooling to room
tenperature, white precipitate was f||tered off and hexane evapor at ed of f
yi el di ng an B iSynthesis obSpirpies-wipyl2"sxpzelin e ghexang (Ve

recrystalfization in hex ne at dr ce acetone te erature. Yield was 55
29 gr ans (7 ?i) é?( Th yntheti t Vpglglv«gs d except 1-amino-1-cyclohexane car-

2-vi nyl - H%?Wasz“&t'é ?ﬂel “’5‘"‘5%38 1. Acryl ol ati on was achieved

ggr&gg&t '229 2 S REE 3 6 -propBivh 314 dirfeti - £ Bkadon® b oh Lﬂlegir'isdgf [I_EEIVD except

i ntermedi at & NrRGletlod hpidhe@MHaS ek bIVDRO was em&&b&x&dﬁ@r&% cHiBriie REAHEER lace? -

AAl BA was r egmbtRsbriidyl dhiotidd Ml ByehdisttRityAd Ueidabided.CNl Or of ormate In a fashion
simlar to step 2 of the syn- thesis of IPDMO to produce VDMO. C. Synthesis

of Spi ro-4' -K 8ynttiesi® AridAihariastbrization ¥ERdMniefic MateraBe) Cycl ohexane (1 PCO) 10 The
synt heti es net hod used to synthesize TPDMO was fol |l owed except

1- am no- 1- cylcPayimethysilaxanelBased Materigisi d was used in place of

a- am noi sobutyric acid. D. Synthesis of

Spi ro- 4' (2 - vM#ystateMamed nolydimethyisiipxa@/(EPYBIwith Arcaverage@pgredof fghanegzatiorinfabout
met hod enP dg%u'at ppMppnded, withisehoenyimethagoiate (IBRMA) g VBME dpthe weight proportion of 85/5/5
1- ani no- # c\BPUHIBONAY Thb@%wei"t?satés're& afrae ragieabgitiatey F&‘ts’eddtdm'vmef'zed by expos-

ric material was chara erlzed for modulus. tensile strength,

a- ami noi sobUf§/P el tH‘.d'a n. !
folt Ay "Q'd’"rﬁ |
" th???ﬁ?ﬁ‘g"s:: x@,“%éé ;»3 g{',"? "t{épﬁt :twt R,

_pl ace of gret

"Synt hesi s an aracterlzatlono oyrrerlc I\/aterlas 25 .
.Pol ydi net hyl si | oxane Based Materials Methacryl ate end capped
pol ydi met hyl si | oxane (PDIVB) w th an average degree of pol yrrerl zation of
ab

@ TABLE 1
Youngs Hodu}us Tensile Streggth Elongatt’.on Oleic
45 Material MPa {g/mm ) MPa (g/mm ) % % Dx
95/5/5( PDMS )
/IBOMA/VDMO) 1.049 (107) 0.922 (94) 127 4.7 200
toluene extracted 5:108 (521) 1.392 (142) 35 4.4 200
50 extracted/ .
hydrolyzed 8.902 (908) 1.951 (199) 37 6.0 200
55

Comparison with Prior Art Polymeric Materials

The polymeric material from Example F was immersed in a buffered solution for a period of time under
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180 was conpounded with ‘i sobornyl net hacryl ate- (I BOVA) an@ VDM i T e s
wei ght proportion-of 85/5/5 30 -(PDMVS/1BOVANDMO). The m xture was sti’ rred
afree radical Initiator was added and pol yneri zed by expos- ure to
ultraviolet radiation. The resultant polyneric material was characterized
for modulus, tensile strength, el ok8&t3R®3M0BII ei c aci d upt ake, and oxygen
pernmeability ([err]). The material was purified by extraction with tol -

uene and adohtolibdEontiiérd) Ah coMBbIt polytheDMatbriad Yahdiding Ve waliRy QjeﬁﬁQﬁsch!ﬂadttQQJS-A. .
pol.yneri c 452822 ws sitjedsitd theganervoliditions drdtieclveRatility s esdhlsarhplewasin®hitordd. THepbIy-€S -
Bot h the trodric@nateriahof tha pessht beentidnomainting islwseabiityaa b geeetecdbigtoy thao ks 2t of Bidtart35
pl e were Mmam@tdﬂzaedntro]vhe results of these tests are reported in Table 1.

40 5 TABLE 1 Pol ydi net hyl si | oxane Based
Mat eri al Youngs Modul us Tensile Strength Elongation Qeic 45

Materi al Claims MPa (g/ mm) MPa (g/ m % %

[err] 95/5/5(PDVS /| BOVW Ibt) ‘=107 0. 922 (94) 127
4.7 2cfE!a ﬂéﬂ‘é’g%"f‘a%?g ’“““5 %88(6‘255 R GB392 (142) 35

4.4 00 S%mmpo ract e “e am‘x sing: 8.902 (908) 1.951 (199)
37 2 teg%e Jr,; fﬁaﬁ” 1bahe g:l%?ﬂﬁdc Material s The
pol yneric mate et tn'ié? é’g 'ﬁ% ered solution for a
period of tine un er E §Ze§ contro ed conditions. As a

cont r oks pol yneri c mat erl al conbi ni ng the wetting agents described by US- A-
4,652,622 was subj ect edRfo the same conditions and the wettability of each
sarrpl e was nonitored. The o the present invention
maintains its wettability tofla greatgr degree thgn the state of the art

1

States#e AT, DE, FR, GB R . A conpoy
conprising: (a) an acrylate: or methacry
nononer; and b) an internal wetting aque %y t he general
formula [err] 20 [err] [err] 25
wher e Ferr] and [err] Independently denote.a hydrogen atomor a | ower alkyl

di h . dJ
e it it @l 'P%“"“‘"“a"::'%F:z.,"iﬁmpﬁf,‘:@"isqﬂ%:%'a lerd ‘:?ﬁ&ﬁgg‘t r*‘;,gken
t oget her repreé@?.tmgamsyr@r@a a}s

30 2. A composition according to Claim 1, wherein the siloxane mohomei' is represented by the formula:

ymerizing a mxture
endcapped sil oxane

RS
|

35 A(CH3)y—0O Ssi—o (CHp) y—A

Rr®

wherein A denotes an acrylate or methacrylate radical, RS and R® independently denote alkyl radicals with
one to six carbon atoms or phenyl radicals, x and y are on the average one fo six, and m is at least one.

3. A composition according to Claim 1 or Claim 2, 6omprising 1-98 weight percent of the siloxahe monomer
45 (a), 1-50 weight percent of said internal wetting agent (b) and from 1 to 80 weight percent of a toughening
agent.

4. A composition according to Claim 3, which comprises: 60-95 weight percent of the siloxane monomer (a);
1-20 weight percent of said internal wetting agent (b); and 4-20 weight percent of said toughening agent.

A oorhposition according to any preceding claim, wherein said internal wetting agent is 2-vinyl-4,4-dime-
thyl-2-oxazolin-5-one.

6. A composition according to any one of Claims 1-4, wherein said internal wetting agent is 2-isopropenyt-
4 4-dimethyl-2-oxazolin-5-one.
55
7. Acontact iens made from a composition according to any preceding claim.




30 2 A corrp05|t|on accord| ng to CI aim 1 \/\herel n the Si I oxane nononer is

represented by the formula: R5 35 [err] 40 wherein
Adenotes an acrylate or nethacrylate radical, [err] and [err] independently .
denote al kyl radicals with one to sigpox28bereiat ons or phenyl 'radi cals, x 7
and'y are on the average one to six, and mis at |east one.

conposi tion geeording. to 5%,’%% % ”?ia?bo i théllv&gnglap%?ﬁsw Gent
of the siloxag s i :&{EB 184 28 fhofitotell 1%
wet & g ager&teﬂf ST rl.‘:mspe "ﬁkaﬂ.gpmirhgi e a@rJ;n gw et

A corrp05| t i QRuiRg&dehtdinBSortrd)). Cl @i m 3, whi ch conpri ses: wei ght per cent
of the sigl oxane nononer (aﬁ 1-20 vvel ght percent of sal d |nternal wetting

agent (b); and 4-20 wei ght percent of said toughening agent. 50 5. A
conposi ti oncrsimer ding to any preceding claim wherein said internal wetting
agent is 2-vinyl-4,4-dinme- thyl-2-oxazolin-5-one. 6. A conposition

accordi ng t ®lzimy fortbe bdllo@ingi Crbtracting Sthes eAT) DEaFR, 6Bt er nal wetting agent is
2-i sopropenyl - 4, 4-di net hyl - 2-oxazolin-5-one. 55 7. A contact |ens nade
froma conpdsi ﬁumoaumrmﬁymumqnygpmwmgismau m 7 EP 0 328 340 B1
control | ed condi{@iasgerylatasor methagyiaterfungiiona) proranped slexaps menoRem#idni ng t he
wetting agents dﬁ%ﬁ"ﬁ%‘é’d”eﬁ?g%"‘A‘*P’Qfe@?f’i’%'?zgemf%’i’]’df ected to the sane
conditions and the wettability of each sanple was nonitored. The poly-
meric maf’erial of the prggent invention maintains its wettability to a
greater degree than the st of the art wetting agent (the control).
Claims Clainms for the follow n . AT, DE, FR GBlOl A
conposition formed by polynerifing a xture conprfising: (a) an acryl ate-or
met¥acr yhat e- f uncti onal ed si oxgne nononer, an internal

K
wetting agent represented by the genera | 5
[err] 20 [err] 25 wher er d [err] independently
denote a hydrogen atomor a |lower al kyk3Tadical with on®4 o six carbon

atonms, and [err] and [err] independently denote al kyl radicals with one to
six carbsn atons or [err] and [err] taken together represent a cycl ohexyl
radical . 30 2. wheredipeifizindensndenitvsientitemhydiooenlatomnr a lowegalkylaadicalwith ore tp 8% earhen

nononer is repr e ¥y %yndt'ﬁé'dﬁwﬁﬁmheﬂen?teﬂw radicals with one to six carbon atgrgsyr R° and R
taken together represent a cyclohexyl radical

30 2. A composition according to Claim 1, wherein the siloxane monomer is represented by the formula:

RS
I

36 - A(CHy)y——0- .5i— 0 (CHp) y—2

R6

wherein Adendtes an acrylate or methacrylate radical, R® and R® independently denote alkyl radicals with
one to six carbon afoms or pheny! radicals, x and y are on the average_one_to six, and m is at least one.

3. Acomposition acoording'to Ciaim 1 or Claim 2, éomprising 1-98 weight percent of the siloxane monomer
45 (a), 1-50 weight percent of said internal wetting agent (b) and from 1 to 80 weight percent of a toughening
agent. .

| 4. A oompdsition according to Claim 3, which comprises: 60-95 weight percent of the éiloxane monomer (a};
1-20 weight percent of said internal wetting agent (b); and 4-20 weight percent of said toughening ggent.

A composition according to any preceding claim, wherein said internal wetting agent is 2-vinyl-4,4-dime-
thyl-2-oxazolin-5-one.

6. A composition according to any one of Claims 1-4, wherein said internal wetting agent is 2-isopropenyl-

4 4-dimethyl-2-oxazolin-5-one.
55

7. Acontact lens made from a composition according to any preceding claim.
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L GO RO LI e e T L L LGB B e e g L T D e e gy e e
m 40 wherein Adenotes an acrylate or nethacryl ate radi caI, [err] and [err]

i ndependently denote alky radicals with one to six carbon atoms or phenyl
radicals, x and y are on the average one to six, and mis at |east one. 3.

A conmposi tion according to Claim1l ogpédagishggs conprising 1-98 wei ght

percent of the sil oxane nononer (a) 1-50 wei ght percent of said Internal

wetting age b nd f ht-gercent of a toughening agent. 4.
A conposr ti (I;Erlr Ié'c)é%r?t Y %ww'gcfm m "g\@v\’ngchEsgonprr ses: 60-95 wei ght percent

o1 oxang ol Lo Ot 1o 21 Rl Sookplidiighal Wet ting
agen (b); and E"e rfmrae@al.fnh.oﬁalefﬁaﬁ%egyn@aoaﬁn nd 50 5. A

conposi t|50n acco(i,pénn,qe,;,gwaﬂy &5,&(;@ qu;,g,gﬁegbne medan sai d I nternal wetting
agent |s 2-vinyl-4,4-di ne- % -oxazol 1 n-5-one. 6. A conposition

according to any one of CIarms 1- 4 wher ei n said internal wetting agent is
2-isopropenyl - 4, 4-di met hyl -ga oxazol i n-5-one. 55 7. A contact |ens made
froma conposition according t ny preceding claim = EP 0 328 340 Bl
Clainms fer the follow ng Contract A process for preparing a
conposition, formed by polynn‘r Tng a meure C g: (a) an acryl ate-
or net hacryI ate-functional endcapped sil oxan noner; and 5 (b) an
internal wetting agent represented by the rrrul a 10

[err] [err] [err] 15 where [err] and [err]andependentRy denote a hydrogen
atomor & lower alkyl radr caI with one to six carbon atoms and [err] and
[err] IndEpendentlye enXentl |ca S g oral f(racF rwrgg }osimtsmrgon
[err] and[err] t ’5& @E"% A ei é"’rﬁwjdé‘h@rr o Bt and R
process accor di r}gket,g,g ant m)norre I'S represent ed
by \the fgy nul a: [err] [err] 30
wherein Aderzot AProasss acuoiding teeClalin Mpiamivtyd sildxang radhomélis represented Byttle foamiuld:

| ndependent|ly denote al kyl radicals with one-to six carbon atons or phenyl
radicals, x and y are on the average one to six, and mis at |east one. 3.
A process according to Claim1l or ein said m xture conprises
1-98 wei ght percent of the siloxan¢ n®ioner (a), 1- 50 wei ght percent of
sai d internal vvettrngpp(gﬁp (D)o an 0 h per-,cent of a
toughening agent. 4. A préckss accor di g y to d |m 2\)(/herer n said m xture
conprises: 60-95 weight percent of t h&’si | oxan nononer (a); 1-20
wei ght percentof said internal wetttng agent ; _and 4-20 wei ght percent
of said tugh-

wherein A denotes an acrylate or methacrylate radical, RS and R® independently denote alkyl radicals with
one to six carbon atoms or phenyl radicals, x and y are on the average one to six, and m is at least one.

35 .

3. A process according to Claim 1 or Claim 2, wherein said mixture comprises 1-98 welght percent of the
siloxane monomer (a), 1-50 weight percent of said internal wetting agent (b) and from 1 to 80 welight per-
cent of a toughening agent.

e © 4. A process according to Claim 3, wherein said mixture comprises: 60-95 weight percent of the siloxane
. monomer {a); 1-20 weight percent of said internal wettmg agent (b); and 4-20 weight percent of said tough-
ening agent.

5. A process according to any preceding claim, wherein said internal wetting agent is 2-vinyl-4,4-dimethyl-
2-oxazolin-5-one.

45 .
6. A process according to any one of Claims 1-4, wherein said internal wetting agent is 2-isopropenyl-4,4-
dimethyl-2-oxazolin-5-one.
7. Acontact lens made 'from a composition prepared by a process according to any preceding claim.
50

Patentanspriiche

Patentanspriiche fiir folgende Vertragsstaaten : AT, DE, 'FR, GB
55

1. Zusammensetzung, gebildet durch das Polymerisieren einer Mischung, die umfaBt:
(a) ein mit funktioneller Acrylat- oder Methacrylatgruppe endverkapptes Siloxanmonomer; und
(b) ein inneres Benetzungsmittel der aligemeinen Formel;

* [ 4 L ] s *




eni ng agent. 5. A process accordlng to any precedlng cIa|n1 mhereln said
internal wetting agent is 2-vinyl-4,4-dinethyl- 2-oxazolin-5-one. 45 6. A
process according to any one of Clains 1-4, wherein said internal wetting
agent is 2-isopropenyl -4, 4- dinethyl ePos2ssaoBtn-5-one. 7. A contact |ens
made from a conposition prepared by a process according to any precedi ng
claim 50 Patentanspruche Patentanspruche ffr folgende Vertragsstaaten :
AT, DE, FR, GB 55 1. ZusgRmensetzung, gebildet durch das Pol ymeri sieren

ei ner_ M schung, die unf aBt ™~a)_ej n mi-funkttometPer Acryl at- oder

Met hacr yl at gr uppe endverkapj& | oxghnononer; unf (b) ein inneres

Benet zungsm ttel der allgeneingn Forne¥: 8 * C |L S * EP O

328 340 Bl [err] [err] [gfkx err] 10 ln _[errl-tn err] unabhangi g
vonei nander fur ein Wasserstoffatom oder ein eral kyirest mt 1 bis 6
C- Atonen stehen und [err] und [err] un 79l g vonel namdeffflrAl kyl reste

mt 1 bls 6 CAtonen stehen oder R3 und R4 zusanr nengenonmen ei nen

Zyki ohexy®r est darstel I en 15 2 Zusarmensetzun nach Ansp ruch 1, vvorl n das
Si | oxannonomner Vyﬂ’ln igler fiir ein Wasserstoffatomoigg Ni tnit 1 bis

dargestel I't wird® vﬁé‘f’!"g“ﬂ\h" a“ ‘3: aa"t“é" gl 'g%?’] tbsl? ‘E‘?‘i‘ﬁ@f‘e“
Rs und R unabhl A E ¥ ﬁef'ﬁam'ﬂﬁ?ﬂwm RSfrangeexyrpst fargiglen-c c. At onen oder
Phenyl reste hezgleiatbtuly dbofiantpidtd Pt}&%ﬁ% SilokarmidndmePlon obr Falniigl und m

zumi ndest™ 1 Tst. 3. Zusamenset zung nach Anspruch | oder2, die | bis 98
Gew. - % des Si |l oxannononers (a), | bls 50 Gew. - % des genannten inneren
Benel zungsm ttels (b) und von | bis 80 ¢&w. - %gi nes festigkeitserhohenden
Mttels unfalt. 4. Zusamensetzung pachj Anspru h 3, die unfallt 60 bis 95
Gew=% des Sil oxanrronomtgz§§;-,—d; j i -Cewn (@B)gmtadn i nneren

Benet zungsm ttels (b); und™4"bis 20 GeN % des |jgenannten festigkekts-
er h8henden Mttels. 35 R

m

25 dargestelit wird, worin A elnen Acrylat- oder Methacrylatrest bezeichnet, R® und R® unabhéngig vonein-
ander Alkylreste mit 1 bis 6 C-Atomen oder Phenylreste bezeichnen, x und y durchschnittlich 1 bis 6 sind
und m zumindest 1 ist.

3. Zusammensetzung nach Anspruch 1 oder2, die 1 bis 98 Gew.-% des Siloxanmonomers (a), 1 bis 50 Gew.-
% des genannten inneren Benetzungsmittels (b) und von 1 bis 80 Gew.-% eines festigkeitserhGhenden
Mittels umfalt,

4. Zusammensetzung nach Anspruch 3, die umfat: 60 bis 95 Gew.-% des Siloxanmonomers (&); 1 bis 20
Gew.-% des genannten inneren Benetzungsmittels (b); und 4 bis 20 Gew.-% des genannten festigkeits-
erhéhenden Mittels.

5. Zusammensetzung nach einem der vorhergehenden Anspriiche, worin das genannte innere Benetzungs-
mittel 2-Vinyl-4,4-dimethy|-2-oxazolin-5-on ist.

-/ 6. Zusammensetzung nach einem der Anspriiche 1 bis 4, worin dés genannte innere Benetzungsmittel 2-
40 {sopropenyl-4,4-dimethyl-2-oxazolin-5-on ist.

7. Kontaktlinse, die aus einer Zusammensetzung nach einem der vorhergehenden Anspriiche hergestelltist.

Patentanspriiche fiir folgenden Vertragsstaat : ES

1. Verfahren zur Herstellung einer Zusammensetzung, umfassend das Polymerisieren einer Mischung, die
umfat:

(a) ein mit funktioﬁel!er Acrylat- oder Methacrylatgruppe endverkapptes Siloxanmonomer; und
{b) ein inneres Benetzungsmittel aligemeinen Formel:

RZ
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5. Zusarrrrensetzung nach eI nem der vor her gehenden Anspr uI che worin das
genannte | nnere Benetzungs- mttel 2-Vinyl-4,4-dinmethyl-2-oxazolln-5-o0n
ist. 6. Zusamrenset zung .nach ei nem der AnsprCche | bis 4, worin des

genannte | nnere Benetzungsmttel

| sopropenyl - 4. 4-di net hyl - 2- oxazol i n %%2&|34 B1 . Kontaktlinse,
di eausei ner Zusanmenset zung nach ei nendervor hergehendenAns rfch
hergestel | tist. F%ﬂ“&’t‘%ﬁ%#?’?be Jiog ei"a'?dﬁ'lf d@ﬁs"(ﬁ@rﬁ?'f’ N'ede Pt mit 1 bis

Ver f N ) i Eggs Ammen stehen
Pg[yﬁg;?; élrjcr'-:n eP4te ﬁgwggﬁﬁﬁ%menﬂfngmﬂﬁ'?%{wg(@ ’g'? ?'hnktl onel | er

Acryl at - épdei %Ifhﬁé}-rn%lﬁﬁrgfﬂd&p@w&qu&éukéﬂm&ﬁeﬁbhB&W%ﬂomr; und (b) ein
i nneres Benet zungenittel i genei nen Formel: [err] 9 EP 0 328 340 B1

worin Rl und R2 unabhangi g vonei nanderfur ein Wasserstoffatom oder el nen

Ni ederal kyirest mt 1 bbs 6 CAto stehen und R3 und R4 unabhangi g

vonei nanderf rAl kylreste nmit 1 bis|6 ®Atonmen ptehen oder R3 und R4
zusamrengenonmen ei ne ohexylir arstel lle 2. Verfahren nach
Anspruch 1, worin dasmsﬁﬁégénrmwno r vgﬁ'—der—_lE m@EHZJ? ‘[err] 15
dar gest el It wird, worin A sinen Acfyl B - oder Vet hacryl atrest bezel chnet,
Rs und RG unabhAngi g vonei n- ander %A kyi reste—irgt 1 bis 6 G Atonen oder
Phenyireste bezel chnen, x und y durchschnittlich | bis 6 sind und m

zum ndest® 1 ist. 20 3. Verfahren nach Anspruch 1 oder 2, vvori n di e genannte
M schung 1 bis 98 Wvl O/wgu%ieﬁ Rr aerD H\W‘?n T (a@)s eig'm n WH In-
genannt en |nne nS %“Rj‘g%z%“;g % ‘(“ ?p%%%"
stigkeit serh6|;; 'q i ett Lts u reén ndch Anspruch 3,

wor W di ¢ genannte schung unf aBt 60 bis 95 Gew. -% des Sil oxannononers
(a); | bi's 20 WGeiahrdinede@AngRGh B B, wolkidis geRank IMiichung 4 Bis e Ge.-% deb SiloxdhfdnohelBD S
20 Gew. - % des (ag)enin s Gew.Yedss iggiemtércitneld Benutangsivittels () 8nd Von 1\6Br8D dHew R eexdl
ei nem der vor hetigseihweridbendémBigelsurata@s, wof i n das genannte innere
Benetzungsmcétg(l 2- \/ n I-nAé A{, di rreth I-2 oxazol i n-5- Or}pfl?ét goBb% gs éé%r;ﬁamsen
nach ei ngm é%' -

Benet zungsni t t gflxs1mang g?i % % ﬂ'ﬂ?fe ?"ﬂ?('h%e('}??‘f?gﬁmfﬁ‘f (Pliynd 4 bis 20 Gew.-
Kont akt | I nse, di S gEMenEpies T‘lg hergesteilt ist, die nach einem
Ver fahren nagh veldhfm nd& eindm der vorheNyKeR@n QRLHRIEAS o b béHahiRe hﬂ@@&k&&dggmm b..
Revendi cat i ons vih(-4,4-devepdisabinsn iggour | es Etats contractants suivants:

AT, DE, PR, GB

6. Verfahren nach einem der Anspriiche 1 bis 4, worin das genannte innere Benetzungsmittel 2-isopropenyl-
4 4-dimethyl-2-oxazolin-5-on ist.

7. Kontaktlinse, die aus einer Zusammensetzung hergestelit ist, die nach einem Verfahren nach einem der
35 vorhergehenden Anspriiche hergestellt ist.

Revendications
40 Revendications pour les Etats contractants suivants : AT, DE, FR, GB

1. Composition formée par polymérisation d’'un mélange comprenant )
a) un monomére de siloxane comprenant des groupes terminaux & fonction acrylate ou méthacrylate;

et
45 b) un agent mouillant interne représenté par la formule générale
RZ
\ o
50 1 //I I
R N —y
RA R‘

55

dans laquelle R! et R? représentent indépendamment un atome d’hydrogéne ou un radical alkyle infé-
rieur avec de 1 & 6 atomes de carbone, et R® et R* représentent indépendamment des radicaux alkyle

1 N 0
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1. Corrp05|t|on forrree par pol ynﬁrl sation d' un rrel ange corrprenant a) un
mononere de sil oxane conprenant des groupes term naux a fonction acrylate
ou nethacrylate; et 45 . b) un agent nouillant interne represente par
la formule gen6rale [err] 0 [err] Sopslgsa skgpiel 1 e R1 et R2 repr6sentent

i ndépendanment un atone d' hydrogbne ou un radlcal al kyl.e inf6- rieur avec

(rjg.dil CQU)G( :f ESFZ %vgc&ea{gjga esdec on(eat 4etli?e ngggs?egr Igrr];[pglﬁpr]tge% c%gg:s%tfr d ~c de

I a. 6 at onesp dgypg W%nguom reQ&ndBéluoml | cﬁn@lgﬁféﬁmé fofcfdle®s Giltkdnd Bst%rgs@rgé ;fa@'a
cyclohexyle 2 formkiee conposition selon la revendication 1, dens laquelle le
mononere de sil oxane est represent6 par la fornmule: 5 [err] 10 15 dans
| aquel l e A represente un acrylate ou un nethacrylate, RS et R3 representent
| ndependament des radl caux al kyl efraveg de | 6 atones de carbone ou des
radi caux phenyies, x et y sont sur | aRnoyenne jde | A 6, et mvaut au noins
1. 3. Conposition sehqaﬂga siaon- 6 (CHY ade | A 98 %en
poi ds de smononere sil oxan (a) | 2 6 A 50 % en poids de |'agent
moui |l lant interne, et del A 80 %En Boids d' un durcisseur. 4. Conposition
selon la revendication 3, qui conporte de 80 a™5 % en poids du nononere de
si |l oxane (a), de I a 20 % en poids de I agent nmoui | lant interne (b) et de 4

a 20 %en p0|d sseu on sel on u
r evendi cdti ons :’QE aux a cﬁy% luP %::lhou radlca&:[jﬂ ?{fbetq jo:é pg‘%a:\m:nt e
terne est Is ZdXHg i A58V |ne one; AHoSPT PSR THPYR

| * une quel conque des revendlcatlons I A 4, dans Iaquelle F'agent nmoui | | ant

i nterne est 4, e C3mpHipt RA Rkbverkiichtioh 16012 dhmpréndht @z 983 erpoidéidd mohOmerd siloxane (a),
LentiA | e 4€ COontadots dnpbis dpiagentm@dibitiintertll Stdle d AIBD easentpbmd thakumiesdur. Une des
revendi cati ons prec6dentes. Revendl catlons pour t'Etat contractant sul vant:
ES 1. Proc6de &empasi on [aggyeericgticn Scaheonmprtd dgi§0 & @ paidsdu mepopmdredagioxasafa).on
d' un nBl ange qdf 1283M5eBReids dgdagent ’"°"'"a'!§)"te£ﬂ? (Phshes et 20 %ien Rojop BYAFRISS®US pr enant

des groupes é e rc%?nﬂcﬁidén é%‘loR Plﬂ\(é tqbe?&’m S A rg;eﬁ Qa“o Q&%Etx ng |aqt?e‘ile I%er“ p\mﬂlﬂﬁﬂr‘-

moui | | ants | nt ex
forr] 0 455 ke dsE1D5-Gin{4 4 ikl 2-6x éﬂﬁé%l

6. Composition selon 'une quelconque des revendications 1 & 4, dans laquelle I'agent mouillant interne est
le 2-isopropényl-4,4-diméthyl-2-oxazoline-5-one.

30 7. Lentille de contact fabriquée & partir d'une composition selon 'une des revendications précédentes,
Revendications pour I’Etat confractant suivant : ES
1. Procédé de préparation d'une composition comportant la polymérisation d'un mélange qui comprend:
35 a) un monomére de siloxane comprenant des groupes terminaux & fonction acrylate ou méthacrylate.

et
b) un agent mouillant interne représenté par la formule générale

40 ' ' R?

T 9 .
N, )

N\
-

R1

R3 R

dans laquelle R! et R2 représentent indépendamment un atome d’'hydrogéne ou un radical alkyle infé-
50 rieur avec de 1 & 6 atomes de carbone, et R? et R4 représentent indépendamment des radicaux atkyle
avec de 1 2 6 atomes de carbone ou R3 et R¢ pris ensemble représentent un radical cyclohexyle.

2. Procédé selon la revendication 1, dans lequel le monomére de siloxane est représenté par la formule:
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[err] dans laquelle Rl et R2 representent independamrent un atone

d' hydrogene ou un radical alkyle infe- 50 rieur avec de 1 a 6 atones
de"carbone, et R3 et R4 represent ent i ndependanment des radi caux al kyl-e
avec de | A 6 atones de carbone ou Iﬁ,f: 28340 Bf | S ensenbl e representent un
radi-cal cycl ohexyle. 2. Procdd selon la revendication 1, dans |lequel le
nmononere de sil oxane est represente par la formule: 55 * = C L M S *
EP 0-328 340 Bl [err] [err] 10 dans Iaquelle A represente un acryiate ou un

m~t h’@g’:ryl ate, R5 et R represente | gdepen nment des radi caux al kyl e
avec de 1 & 6 atones de carbone oy d&s radi calix phenyles, x et y sont sur
la noyenne de 1 A 6, 3(CHyNautio iSis— 0 (CH r-gcede..ﬁel on la

revendi cation | ou 2, dans |equel }l egyt nel ange conp?end de 1 A 98 %en
poi ds de nb- nom-re siloxane (a), 1 50 % enj poi ds de |'agent nouill ant
interne, et de | A 80 %en poids d un durcissé¥r. 4. Procede,selon |la
revendi cation 3, dans |equel ledit nelange conporte de 60 A 9% % en pol ds
du nononfi e de siloxane (a), de | A 20 %en polds de |I'agent noul |l ant
Interne (b) et desidquéle2(efréserite {irodceitatectiu ufl tHEthaS Aste|IR® o4O repbasentdnit Indéperiiam@brib Bes
| ' une quel congqusicesalkye\aestctied At6l ates gnre:heﬁbmfbs;adldanghénelquelatysogeutla moyenne
nmoui | | ant Interdneaése!ttﬂ\eutzbumomil 4, 4- di nbt hyI 2 oxazol i ne- 5 one 6 Pr ocede

sel Fln | gsne quel c ulgwges revendlacatl Osrllt%uglll ans u oy
noul | i ant i rft '%ﬁé
7. Lentille dé'°'8‘6ﬁf"&’8’n“e BPF %)g'b" ﬁs@*ﬁ‘W&‘ '8“* ﬂ‘b ;S'éfP ‘5“3&“’

nmoyen du pr Q@ € @BFoc8ddls@Bn 1h reVéHBicAtiDR 3, b5 REEH IedireRRse Bihsir8 de6Y 55 % eagolgs%u fHanchare0

95 \13 * . |de silolMne (a$ de1420%en poids de 'agent mouillant interne (b) et de 4 & 20 % en poids du durcisseur.

S 5. Procédé selon 'une quelconque des revendications précédentes, dans lequel I'agent mouiliant interne

est le 2-vinyl-4,4-diméthyl-2-oxazoline-5-one.

6. Procédé selon I'une quelconque des revendications 1 & 4, dans lequel I'agent moulllant interne est le 2-

25 isopropényl-4,4-diméthyl-2-oxazoline-5-one.

7. Lentille de contact fabriquée & partir d'une composition préparée au moyen du procédé selon l'une des
revendications précédentes.
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