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-0 to 4 percent acrylic or nethacrylic acid (preferably nmethacrylic acid). 3
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O cousdhesionbdf éed®loo Eoas el be aded.r Catety s I3péet riersactivreof Uiscisocyanata chmpouad withe

desizs ettie dingerenolyier pry Hel@ddedrio tp dtjuimmediatbly mpgor to iits deing) poathd amfodiae less. uch

pr ef er saalystsjectdp tegliangamives. Qobgt Fatylajen benzyhdimeiylamine, doetbylerciokety! tamingie

pi gnenendvpetaticisateliis gyelpasiannayp eelpatq and dibutytinmdilgurate dinpgbove pendifions edliystgiiven t he
ot her 3@ not tﬁ'ﬁ@h@s"m'hlhb seqpe of gledpygniion- p'él@? @nd F@)Pa'ﬁﬁ'f%iﬁf‘éﬁépﬁfﬂ?%@ya'rvat e
[err] f¥nkinglionof mpterialse g addi t onal conp use o any isocyanate

ha ataghd der" Hé GPYeY two,
o o2, e D ol e vt 885@5‘ i H?an‘? R g B B i
or grea?er Vel ent organi ¢ radi cal such as aliphatic, alicyclic,
aliphatic-alicyclic aromatic —or aliphatic-aromatic hydraocar hnn us,

exanpl ¢s of ot her sui taM@GﬂBPEHWﬁme‘EHﬁ%MNE are 2,4-tol uene

di i SOCYRBAEBERNT DI S(1socyanat 0 phenyl) NEl |[3RBAD RARGE COiHF@aEﬂ(ﬁbS I's |t hen
subj ectjed to condltlons Whl ch cause the colpr coat to afixee to the |l ens,

t her eb% et appt1e 1 v ) Al 3 preHe—pot yet— e rahhgr whi ch
forms g f oA i S'QU%BW’%?F‘QBI'"SWQC | en@Partel co the lens,

! t&“my 5 ua e(% ue co gpsn t roo FBnc#gﬁ 'IP olt'ljr';tﬁmvmer 4pst df the
sol ventig, bu % stapcel L tc :j;%d 13 {Ftinctidnl Ariban fedhét T bl
oven fc,sol err I'triogen gas nay|be Ugg O purge

t he oveughdﬁ,g,q,, Mg.,om;sr)\%h,g an |nert reduced- jpr ggsdbiarat Mpsphegag The above
proced m@an be var| ed such as to excl ud d:@adjﬁjg%of thjgamb%nltrogen

or 1.4% ""‘e over—ten —oT—att €ttt Ng
cycle |s ‘L°" é‘F‘@‘r‘% as 'B?/a'P‘é‘g‘t“YWfB a‘P Pf@e’é{‘eﬁ‘?& iglied Gythe ?{b“’%“a‘tsP g to the lens
as desc( Of co'utronaln ra(, 99%.% Ion‘;snttnrrllg.t bri ng about

SR9TT % eed the reaction of

adhesi 0@ SBSO ven Lom mer
thesb smm %usggmp é Ug%éd tﬁﬁa, q:g;s poI ymer nay be added to the ink
WM—M#LQ—GMJ—G%@%@—L@HS—&M%

i ncl ude

tertlary am nes such as triethylam ne, benz di methé/l am ne,

di met h J flerd P"a&‘ﬁ‘ﬁﬁé‘e 'atﬁﬁFeF‘ré? diuptiate puty nef '§'E dnesinyentiogs Instpie, exaRRes gt oat e
and di P?fe" '?'}ilﬂ % Th above conditions are illustrative and not

i nt ended MAls ‘g:;gf‘ et 2%" the invention. Tine and tenperature can be
optim ze AAq m 101 of materials. 30 The cured | enses are
hydr at ed \y 981 g gb&}p&mgl y used for uncol ored hydrophilic | enses. The

fol I owi ngpf RRLEMSMPUR diiddEyaHfsi rabl e amounts of ingredients used to form
inks in accordance with the invention. WE GHT PERCENT OF COVPONENTS I N | NK
35 | NGREDI ENT 5 BROAD RANGE

PREFERRED




" RANGE Bi ndi ng Pol ymer (including any residual unreacted nononer) 10-40

13-25 40 | socyanate Corrpoundcégrg 1 B1
Functional err] 0.5-10 aque E%’I or Substance (if opaque color is
desired Functional Anount[err] 0.5-20 Transparent Col ori ng Substance

(i1 f traspavepte-gab@end S desired Functional Anmount[err] Functional

Anount [MemA {s nideiyym@hdcia@td on | nitiator[err]

0-~1. O DAl is diallyl itacofiatd). 3 Addi ti onal Mnoners Anount

Funct i OBAls[imbutyl acrylate  0- 30 45 Sol vent[err]

q.%. adPEHU9%pdimelhyl-p-is(2-altlyl 1OQYLPErYY) heamect | onal Amount” means the anount

whi ch afPPaxplby pepydenzoadki | | ed in the art, would use to achi eve the desired
resul t. (2A) | ncl udes sol vent from bi ndi ng polymer solution and sol vent used
in pPOERABATHEIRAMRLE NO2) . s. ad 100% neans quantity required to produce

100%_ 50 _(4) Normally used only if the ink contains additional nononers.
TH& &ﬂi&éﬁﬁglﬁl es are intended to illustrate, but not limt the
invention. In the exanples the follow ng abbreviati ons are used. 55

HEMA i s 2-hydroxyet hyl thacrylate FOEMA is 2:-ethoxyet hyl nethacrylate MM

is nethacrylic acid Al BN GOMRONENT J( WRAHRRRAGTIONr}i | e) HDI i s hexanet hyl ene
dijsocyanate 5 EP 0 BI9 y®0 BI [VP 1SoRg7y! NYT-2- pyrrol i done MVA is nethyl

nmet hacryl ate DAl is dia]lyluuhaconate |gggks isoputyl acrylate 5 DEH
is 2,5-dinethyl -2, 5-bi sf2-egyl hgxoyl @esexy) hexane TBP is t-butyl peroxy
benzoat e PREPARATI VE EXAMPLEAINO. 1 10 6bdaéR ACT LENS COVPONENT

VEEI GHT FRACTI ON 15 DEH 0.0030 VP 0.7071
MVA 0. 2625| | BATBP 0.0800248 [DAI 0. 0016 DEH

050030 TBP 0 00T0 I JO00 2550057 OCEdUr e: The ingredients were
degassed at about 150 rrbd:lg._t-gr__a.beb-t_—’l.s_m—n.u.t_es_g n a flask, then placed in
a glass tube. The filled tube was capped and placed in a water bath for 72

hours at [err] and then for 96 hours at [err]. The ingredients solidified
duii BEPoeWI%S tine. The gI ass tube was rem)ved fromthe wat er bath 30 and

subject dtodt efro t & 4 hrs. at
[ er r ? F?E we y ouf '"? %sn‘ﬁ\7 SWP'PT? 'g ass tube
tu%:o f he filled tu s ca e n 1wae at ﬁ( gfurs t and |
8 Th in golu | vﬁge enses
3£ %_ fe!:t 4 hrL ﬁ f’
rﬁé?qva Zd fr§r5 the%lé‘s@%b@ a'ncY fie 3f 14&’- YMER
NAses by conventional mAGd ample. in U. S Pat. Nos 4,158,089
and 4.1 82 802
35 Preparative Example No. 2
BINDING POLYMER SOLUTION
s COMPONENT WEIGHT FRACTION
HEMA 0.3743
EOEMA 0.0420
MAA 0.0087"
45. Cyclopentanone 0.5685
AIBN 0.0021
2-Mercapto Ethanol 0.0033
Hydroquinone Monomethyl Ether 0.0001
50 1.0000

*0.0023 of this was in the HEMA supplied by its manufacturer. 0.0064 of
this was added to the solution.

To produce the binding polymer solution charge all ingredients except hydroquinone monomethyl ether
to a three neck flask. Place flask in 40°C water bath and agitate slowly under nitrogen. Continue stirring
until the viscosity is between 20,000 and 40,000 when measured on a Brookfield Viscometer with a #16
spindle at 3 RPM. Stop the polymerization by adding the hydroquinone monomethyl ether, remove the flask
from the water bath and allow its contents to cool to room temperature.
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" HEMA 0. 3743 ECEMA

0. 0420 MV ' ' 0. 0087* 45.

Cycl opent anone EP 0319 7608495 Al BN

0. 0021 2- Mercapto Et hanol 0. 0033 Hydr oqui none Mnonet hyl
Et her %M&SOOOOZB of this was in the HEMA supplied by its
manuf PREPARATIY s %hl s was added to the solution. 55 To produce

t he bi fgi ng pol ymer sol ution charge all ingredients except hydroqui none

meromettryl ether to a three neck flask. Place flask in [err] water bath and
agi t;ate slowly under nitrogen. Continue stirring until the viscosity is

bet ween 20, OOCWG—WI‘.C.? reastet—ot—a—Braokii Y-segneter with a
#16 spindle at E top the polynerization 33”@85”1'% G Rhydr oqui none
nononet hyl et HeBinder Botpnee Sollitien {floamFrephratvenEk.INe. 2yaf er batskesand alll ow its
contents to cdokthylbagtateom t enperature. 6 EP D 319 0468 Bl PREPARATI VE
EXAMPLE NO. 3 |l RithaloChPanBin 0.0027 VEI GHT
FRACTI ON Bi nddr Thegiiy BiexideSo| uti on (from Preparalive B0558o. 2) 0.5095 Ethyl
Lact at e HEMA D. 16392186 |

Pht hal ocyani nd EPEMA 0.0849027 Titani um

Di o>£€i3de X"gl’; 0. 0p58 nghg%?g

0. 2136 ECEMA . 0./0243 MAA

0. 0050 15 HDI Al BN 0.0244

0. 0012 HDI _ 1.000 0.]0244 1. 000 20
Because this cofor coat 15 ITntended 10 De appried to the tenses by

Pringing.peldusd tis'SloEEJER ihtdhadtBrodR 4 E;%d 10 VRNEE bV%ﬁrxt. , 1194 Rfred %p&%n% col or
CoAM'S ARRNEGEs SbtE §Eds off BRI SoatsSapiilel BY Bindr HRakGOMRinthe 6f MéGbitgR- A paste
i s nmade ypsgeiis)MadiObyt HRdifg thy lethliasdiadd, Bhthdieldhimb BRY PGt iuues (i pAsytand3l ue
15, C. litanivkdl dioidgde @redbell i rtile.Bontaiing ia@minth@ oxitle BalllrAddia, St bibout Pk UIDth& lparidlsIum
oxi de kiad ik lesetharas mictohs adrpersurédoneOlEgsan ghimt ighgst Tre paste tsiticdnenbeid 2vth the bindisgs t han
5 mzer potgnen solutioasihe dd incompletdd renixingrin thel reyaiging inbledienta Sstepriostotube 1o tiatdsd Wi t h
t he bi HElingpt 2&egrively wensumesl piipi to printifthibe inkkn the legsnpl et ed by mixing in the

remai ni ng ingredients just prior to use, so that the HDI is not excessively
consurréﬁ_&ﬂfﬁ%w&ﬁaﬁldg the ink on the | ens. PREPARATI VE EXAMPLE NO. 4

30 CLEAR CONTACT LENS COVPONENT WEI GHT FRACTI ON 35
vp % CLEA“CONTACTGE%% MVA 0. 2643 | BA 0. 0249 DAl
0.0016 DEH 0. 0030 40 TBP

0. 0006 1.0000 The polynerjization and |ens shaping procedure of PREPARATI VE

EXAMPLE NO. 1 was repeat gdCOMPONENT | WEIGHT FRACTION
35 VP 0.7056
MMA 0.2643
IBA 0.0249
DAl 0.0016
- DEH 0.0030
40 TBP 0.0006
1.0000

The polymerization and lens shaping procedure of PREPARATIVE EXAMPLE NO. 1 was repeatsd to
45 yield a clear contact lens.

PREPARATIVE EXAMPLE NO. 5

BINDING POLYMER SOLUTION

50

55



. 45 yield a clear contact |ens. PREPARATI VE EXAMPLE NO. 5 Bl NDI NG POLYMER

SOLUTION 50 55 7 EP 0 319 ONENT WEI GHT
FRACTI ON HENA Ep% :ﬁ& 7%? 0. 3776 ECEMA

0.0416 5 MM 0. 0064
Cycl opent anone 0—5699—ALBN-

0. 0022 2- Mercapt o [EPRMRENENT WEIGHH EBACTIONIf oqui none Mononet hyl

Et her 0. 0001} 4Bma 0.3776
16000 The proceduf eoefa PREPARATI VE EXAMPLE N@416€2 was |f ol | oned and
thereafter the resumMaAng bi ndi ng pol ynef sol wtaoen was |diluted wth an equal
wei ght of net hanol| &pdopentarede Thi s m xt ire was563ded dropwi se 15 to ten
tinmes its weight of ABNhyl acetate to precipit&02 t he pol yner. The

preci pi tated pol yne-Maesptesthanebt ed by vacuum®d0®& ratign and dried over

ni ght in a vacuum pYegicquinpre Nanpraeihyb Eiher E pol389Y was |t hen di ssolved in
sutficient cyclopeptanone to produce a 43 vvengmo perce nt sol ution of

bi ndi ng pOl yner, t rat—+s ouuo[uutlbqu +-ee—of uupUl AL ri zed nononer.

PREPARATI VE EXANP

a iting_bi

el G et.. e e S o

Pr es? %%‘ of g]age ﬁn"?slr The precipitated polymer was collected
fod lght in a vacuum oven The dried binding polymer was then dissolved

0 003 ient cy b eﬁ@hdﬁg‘t r&iﬁb ?43 weight percent solution of binding polymer, that is substantially

0. 06Ge 3t kb | ) et

0. 2445 HD

0. 024mmebAARNGE BwWPLEND. 8 sol vent, which is free of functional groups

reactive with HDI, was used to adjust the application properties of the

i nk. Mke grinding and m xi ng procedure of PREPARATI VE EXAMPLE 3 was

repeated to yield an ink that is believed to be free of unpolynerized

nmonomer. EXAMPLES | N ACCORDANCE W TH THE | NVENTI ON Exanple 1 45 A

coPfor @ow@hgﬁf Iens vvas pr epar ed u5| ng the Tens of PrepebaFrXendNgnp! e No. -
1, whieh—s E~poyrer—aev-ei-d—o—the—groups—o—ca— - N\H R,

2 NCO, | Rried %p&kV'm@rch'ﬁpﬂér@e ég'upf' Sprdiiepiads Vet | and (0822 nk of
Prepa m | uIe No. 3 which contains HDI and a binding’ yner f{havi ng
the g numy 0 ) 8 COOH. 50 COLORED LENS PREPARATI ON Unhy(rat ed | dnses
werie J e%,@ pannul ar pattern by the procedurg¢ descijped in U S.
Paten A (Knapp) Briefly a gravure netal pl at(ﬁ)alg@w ng jet ched
depre-\cJ nqs |n fhn :\nnul ar p:\ffnrn |o |n|/nr~| Thn LXCBSS |JQ|L S lanﬁrved by a
doctof blade. A flexible pad i s passed agai nst the p ate t'PO99 ansfdr ink

freem t FmisAOIPdng SEHICIOB Fred & fiinbfonil Igiues rbadtidelwith PBLlwasUs&d D adlust h@w carrying the
I nked am’ibdtuarrprmweemnhdmk pressed against the Iens surface to conplete the
printi ure and

t her eaf trl"?er oPUAS &R hifinPPro@UGE of PREPARATIVE EXAMPLE 3 was repeated to yield an ink that is

believed to be free of unpolymerized monomer.

EXAMPLES IN ACCORDANCE WITH THE INVENTION

Example 1

A colored contact lens was prepared using the lens of Preparative Example No. 1, which is a
hydrophilic polymer devoid of the groups -OH, -COOH, -NH-R, -NCO, and epoxy (wherein R is as
previously defined) and the ink of Preparative Example No. 3 which contains HDI and a binding polymer
having the groups -OH and -COOH.

% COLORED LENS PREPARATION

Unhydrated lenses were printed with an annular pattern by the procedure described in U.S. Patent No.
4,582,402 (Knapp). Briefly a gravure metal plate having etched depressions in the annular pattern is inked.
The excess ink is removed by a doctor blade. A flexible pad is passed against the plate to transfer ink from
the depressions in the plate to the pad.

The pad, now carrying the inked annular pattern is pressed against the lens surface to complete the
printing. The printed lenses are stored for a time at room temperature and thereafter placed in an oven. The
oven is purged three times by alternately pulling 500 mm of water vacuum followed by filling to 130 mm of

55
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oven is purged three tinmes by alternately pulling 500 nm of water vacuum
followed by filling to 130 nmof 8 EP 0 319 760 Bl water vacuumw th
nitrogen. All valves to the ovER &8 7AB cl osed and the tenperature is

rai sed to about 90 C and mai nt a| ned for about two hours. The printed |enses
are hydrated for

buf f er S s va "”m it | oA'Pvﬁves é%'g 0 thrgg%i;’?% E@q&%ﬁ)‘% 5 %@&%a%ﬁé

hydr at edgﬁ.ﬁ mtam

n |
r eser VQjsubred ﬁ'e &Mn £ e@dr » f§ %hé ?tgahgsm ?é@g?rgéjgeggqﬁ %)%g dgé}\g/i\ngt h

met hanol pressured at 40 p5|g W th nl’trogen The lens is then o placed in
pH 8, MpiserretsenGpPhedepdRefor 2 to 3 mnutes. The lens is considered to
fail tte—adhesion test ifany coating comes off during the | ast

sal i ne- sqhdalhydetediiéne  Mkited AT frad arbdhyorésh RGinedtéd B aGhsthiaiy réséteoirt Brdlprinted side0

coat i ngf theslesis rspraypdedal, 30t saedntiowith rethandl ipBdsslesdedd 40 Psig S nitrbgen.t T8 tiens 15thenRESUL TS
Fi veo oplécedin gH & @.9bcmatine solptias foe d to hmpingtehesi on test. Exanple 2 20 The

pr ocedur hefengis zapsidered tarfait the @ghesiore stLifsany goatige cdmen off gfring RtieR@eRsalineABILEOANPL E
NO. 4 testinenher dt gy effer fmE DR THe\IEst BHOR\IRtRg N0 rgmovatl,| theslenscip sensidereds toagdsst he
adhesi Hatesest . This exanple proves that the color coat need not contain
unpol yneri zed nononer. The above Exanples are in accordance with the

i nvéht BE2LT¥he | ens pol ymers are hydrophilic and 25 devoid of the
functi onal R, -NCO and epoxy. In addition to

pi gnent , ¥ ﬁgmc?gﬁv(?lje"ﬁ?é’?gss%‘%{ﬁh?%%" i ndi ng pol yner havi ng functi onal
groups s I ed fromat |east one of -COOH, -OH, and -NH- R, and an

addif gxﬁglgggonpound havi ng at | east two groups per nolecule of -NCO In

ngw of 18 ploBRAGHR P Bxefple1ORRAG a8 bling mﬁaftseaabnmmﬂmé%%& NO{4 b VBT Y
surpri gk B:QDF{EMhAfIV@Ekmm NODS. A6 8 GRbsDssbdBo adta¥ish B2t eRanSH6Ms ihbGhe
adhesi gdior b6t heed hBEcohian DARlgmERbE&Mbnoeaches that, for the binding 30 pol yner
and addi trheaBdve ExaMEENGle S Sdorddhcd ah e kimv@htioh. 1T IensogRiars drd) @ydréphic ped yer
Mustes haaveid foll @ tfuretiambl @oupsl EROOHOFOH, - BBBHNCOL andN\igoky, Ino#dditibretof pigamhi, eablogr oups
- NCO otoat@mpyises ¥diinding pplgrha hbndngyfurictidoalaaidues satectet! Grom ahlpaht opitf FGAOH, €0th andas

.. achi eveti-Rianthanadditibrekeempennd having al least twa prougsrpeyindemvleyof IO, eved necessary.

“ COVPARAT IIn/HevERANPIIERcIm hdaphaples Esg Batent Mp- &40, {tds Esra sppiising that the lenses 3)
were r E’B@!&?‘éﬂy B2 geye oepale patsedHt a nderti dae kaghaek Ratp leachsp thatyfor W Blading 5 | ed
t he 3%adH °<5ﬁ“‘i “°""‘4/\ﬁ?"l‘pé“"td g H\}'é*n‘f“f efﬁh'ﬁaga"m@eﬁe fons pymenmust hayp furgtiona! of jt s
preferE}(éj g Fenyr -NiR, or hqf Jgls LojoyrR NCQ HeePpry é}éﬂts?tﬁﬁ“%\/grad%ﬂs'lf’" Btther
embodi PEMPS™ 'ﬁ’é ‘Y?BS%"%"@S ‘BV"“F H‘Sse mfa?{'a'eg&uef BIPYIRYSIY QYIS - et hod of

maki Ng ~gue RO ephilic contact |ens conprising the steps of: (a)
proyid m@——a—eﬁ%ens constructed of a hydrophilic polymer that is

subst ant 'E%nl\ﬁfe dﬁ QbFépé}ané Efam%és 1, 2, and :;) %I%t t&?@& olbA HaPno % adi 0 tﬁt—J\IH' R
wher ei . RilsSer3dthiRd 818 aMesibieielt] tO [err] and epoxy, coating
at | east vmip &el ihvehtion fhad béek lifudiFedah tdr€of lﬁrb‘ieféﬂeh fbn@omér@nt 16 GdnaédORRIhes| NG at
Ieast DR tidh GVER BNl othed oMbk opcnpaREd Blad dpgeddeabimenal groups sel ected from
at"lseast one of -COOH, -OH, and -NHR wherein Ris hydrogen or [err] to
[err] e&lalkmd , and an additional conpound having at | east two groups per

nol ecul e of -NCO and 50 (c) subjecting the coated Ilens to conditions
whi ch tausweethasdot making a colprad hydroriiln eendact lenstchraprisingthe sps Gthe net hod of claim 1
wher ei n t hé) ampviding Gﬁa?ta%!?ﬂ?%ﬁﬂ""isﬁ of higydeophillsy olymar theldm substadislvdsvaideidymnat e
grodps. 55 fugctions| groyps- 989"' PHCN%\‘IRrW"z"’W%'F Bydpopmer Gydeifa plvhaNCQ oNd i s

| f I( P hdgfﬂ lens with a color coat comprising at least one
sel ect ed tB ﬁ g ng ymer"havmg 1§ nctlgnaﬂgrou%é selected from at least one of -COOH, -OH, and

-NH R, wherein R is hydrogen or Ci to Cg alkyl and an additional compound having at least two
groups per molecule of -NCO, and
50 {c) subjecting the coated lens to conditions Wthh cause the color coat to adhere to the lens.

2. The method of claim 1 wherein the additional compound in the color coat contains two isocyanate
groups.

56 3. The method of claim 2 wherein the additional compound is selected from hexamethylene diisocyanate,
2,4-toluene diisocyanate, and bis(isocyanato phenyl) methane.

4. The method of any one of claims 1 to 3 wherein the lens polymer is formed from monomers
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2, 4-tol uene dii socyanat e, and b| S(I socyanat o phenyt) nethane. 4. Thé net hod
of any one of clains 1 to 3 wherein the lens poly "‘I ﬂ

nononers 9 EP 0 319 760 Bl water vacuumwith nmg I(I“]ﬁ lleu s to the
oven are then closed and the tER9H87E0B1i s rai sed to @bdut *[efr]* and

mai nt ai ned for about two hours. The printed | ensés are hydrated for 2 hrs.

201 e il R B 0 0 St A BB R L ol

is rmuntﬁfd nte rlé?lgésaﬂe Mrat@er WP 2 HONRE65E D8 ¢ infindiBlaNA R0 9% %’g%\@ﬂ* boratbl 1€
pri nt egerd h.@fso.t,ma{,gnaab&,tsprayed for 30 seconds with hanol pressured
at 40 psig with nitrogen. The lens is then 10 placed in pH 8, 0.9% saline

sol ut iADRESION TESTINGPRTCEDURES. The | ens is considered to fail the adhesion
test iT any coating cones off during the |ast saline-solution treatnment or
at. any otredwdraiedrisnslismonged 4droteantajr biush pannetssitto A gnetiend cesereavo Ttechrintbdngidd ens i s
consi @bthedens ds priayed fon 80 seconds with meREGIDESSuRRd\at 40 asig @ith hitrogen] Bedes iptiesed t he
adtvasiplgeedin gl 8, 3% fglipe sautiorgforihie Sppiidesdur e of Exanple 1 was repeated using
t he | ens'h8flensrgeaRpidered Ao failthe gslhesiaqciest Jf any, goafingecomer off dunngitim/ASA yaligeEsqiutienyPL E
NO. *6.rogimpntor a3y otheq e, duing fhe teshffeeicaring lsso.romeved: thelanesis eofsiderpd to rakmt t he
coI or Med& need not contain unpol ymeri zed nononer. The above Exanples are
gc%@g gRce with the invention. The | ens polyners are hydrophilic and 25
dev0| e¢—e+—+he functional groups -COOH, -OH, -NHR -NCO and epoxy. In
additio conpri ses a binding polynmer having
functi onr?a‘feooéjféggigigisgs g%t?adgﬁuf%gﬁ%g?&f east one of -COOH, -OH, and -NH- R, and
an adgihgdal conpound having at |east two groups per nolecule of -NCO In
vi e of the teaching of Loshaek's U S. Patent No. 4,668,240, it is very
SUr pri siThg prdtadurd HrEExbBBIS @ ap Fopeisrding Yhetiéie oabmmm/mﬁmwa@ REd4 bldGthe :
- adhesiinkrof PBERARATIVE EXAMREEINO.Banies tendee pass&ithd ffbsionftest. ThiRxdmprTiroV@s Bt th?0l yer
and addprtdoatmabd mnm@imd!p@lﬂmﬁzeidnndnbmeri nk of this exanple, the |ens polyner
must havirefapaest Fxamales greoin ecordahfe wilhOmkd iInvention. NiHe Rens quolytrias drel hydrophiti@landgyr oups
- NG® devoishesiie funetipnal groppsf-§EOHY PHi rivt- &dH@@l and epoxya Inhadditiopiei digment, ghecolna s
achi e\?@‘ﬁ CVW?' 8% DipdiRgsRolymenpaving frastiops! ssleetod fons Iay'eifémea?éip%c@t sed y.
COVPARXT E figisiopal gem 'eg “e(aatﬁmo wP@ﬁamq'%'eek and 3) .
were r eogga\’ie a° ‘8@?""9 EYW( s“’Nsl"QBh failed
%

uce the

th aﬁsed ?s° ften ?’Qf t°F1“‘ B‘Pﬂ%g fits
% agro fgs ok Tinpen L1y Q?Eﬁsqgm%@f cm F'rcu Fher |

erTbOd'hp@thﬁic?eﬂgQMﬁi wp%u tn&e sly ﬁg? oad of
-maki ng a col ored hydroph| I'Tc contact [ens conpri Si n t e 8 eps. of: (a)

provi doMparatioRERAMPIEENS constructed of a hydrophilic polymer that is
nti functional groups -COOH, -OH, -NHR

wher ei n Rainple Y (sHdTG&aratie Hx@hpids 1, @, 4n@r3f frerdkdpidied exdEgOAIh I WEY addbdlo thdat i NG
at | edrkt Alics Ipases fallsal tiaf adResttdsace of the lens with a color coat conprising at
| east orWhilei tharimmdntiorahdsibaeh itigstrpted ynemshaits pgpfekrad einbadiradnt, G io intd&eih&ahed from
at | edyentioneoverfall o@GAbodi@phts encompashedRy thatsepepided dRims hydr ogen or [err] to
[er?] alkyl, and an additional conpound having at |east two groups per

nol ec®¥M$f - NCO, and 50 (c) subjecting the coated lens to

condi tiops which cause the color coat to adhere to the lens. 2. The nethod

of cl di g AL Pienating ﬁé°"é[ﬁ?ﬂ“1df°ﬁﬂléﬂ copigthiRge FRIPAMFING e SteBt ¥ coat contains two

i sogyanat a) providing a contact lens constructed of a hydrophilic polymer that is substantially devoid of the
4 nctional groups -COOH, -OH, -NH-R wherein R is hydrogen or C; to Cs alkyl, -NCO and spoxy,

{b) coating at least a portion of a surface of the lens with a color coat comprising at least one

pigment, a binding polymer having functional groups selected from at least one of -COOH, -OH, and

-NH-R, wherein R is hydrogen or C; to Cg alkyl, and an additional compound having at least two

groups per molecule of -NCO, and .

50 (c) subjecting the coated lens to conditions whuch cause the color coat to adhers to the lens.

2. The method of claim 1 wherein the additional compound in the color coat contains two isocyanate
groups.

55 3. The method of claim 2 wherein the additional compound is selected from hexamethylene diisocyanate,
2,4-toluene diisocyanate, and bis(isocyanato phenyl) methane.

4. The method of any one of claims 1 to 3 wherein the lens polymer is formed from monomers
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groups. 55 3. The nethod of claim2 wherein the a g!"y ! Mﬂw

sel ected from hexanet hyl ene deéPSQSY @t@e 2,4-tolue and
bi s(i socyanat o phenyl) nethan S thod of any one of cl aime 1 to 3
wherein the |l ens polynmer is formed from nononers 9 EP 0 319 760 B1

CONPr i Si daghpibing! 4 dsabt m%rmmweceslfemtmnyi wm.&&,y'w 1 BYdehinhd dﬂ% N Viny
SUCCI Ni  NgapkBlactdwh, WinPpyridirnetdnl ALyt AMBrimdeny ! "PyT i di ne and’ N-vinyl ™ glutarim de.
5. The met hod of claim4 wherein the I ens polyner is formed from nononers
‘rrpr 5Si Thg méthddnyfl cldim 4 wherglly rthieDlehsd Polgmer Gs fofié G loridrs Cordiding NMIRE €1 N t he
Ien-s pol pyrraidoies f or med from nmononers -conprising fromabout 50 to about 90
wei ght percent N-vinyl pyrrolidone. 10 7. The nethod of claim®6 wherein the
| ens pol Theewethiod of claimeSdvhereirtheriemoppbymer is davped feimigorfomensicarbwising 66m tabounbout 80
vei ght  peskastA0 weight peydentdrvinyb pyrwlidese. 8. The net hod of claim 7 wherein the
| ens pol yner is forrred from mononmers conprising fromabout 65 to about 75
wei’g h? aneiyed rf cl9im A r1oe {epFoRplymenis faymedrirpm Menomerd cemprisinafrem 4bah8¢ ei n t he
bi ndi ng ‘BB‘I"’S"h@rW"f"Q"P&‘P viRyl BYFOl9R% er conpri si ng at | east one nononer

sel ected fro cid, tha acj d, dr ox err] to [err] alkyl
esterhotgIT L‘z‘rﬁj é n‘gt ?s E’E%H's %f$W@¥@Te?)é° %’PW} fram jgpeut B3t er )c/)f

acrylic an cry e a‘(':'"yI "ood "7 ycerol esters of acrylic and nethacrylic
acl d 10rhemﬁ10a%{a£lq 4qlth6F\9‘nathéq)lﬁd ﬁllelnls m&l%tné gts%n fa? Feggd f rom
TONOET SéyGHEH 4obi@d VAL ol i ranfc.d 894 ndther ei n

the bi NGhdihoRR) 39 amins-Cl @ CEAKITR) apmsnmanrcryﬁe Bk r'f-g rpce o
wei ght pRiysesnt mesdéraiclacial rai ght or branched chain [err] [errTl al {<yl
monoester of acrylic or nmethyacrylic acid, 0 to 20 wei ght percent [err]

al 6 x yo. [ ’he rrhetizid kot | clabs t9 whedéin alex ishs polydiior rie ey ffdnk GnoAshhedls adHRbriding N-vinynei ght
percent ryaeligbiec or methacrylic acid. 12. The method of claim 1l wherein the

| ens polyner is formed from nononmers conprising N-vinyl 30 pyrrolidone.
13. Thk teetmethad 6f claiml whetein thidinding pelfresr lis faahed gromohgnamer. dompfisingnasdo flomm
nmordner sFeentydryy straighten bigegherhehajpcte defit alkyy thorpestertdf pérylioet matbyagtylic e, 0 to

20 wei grﬂc':B focneight H‘?S?"E%‘;H alkpxy FferEf Flodpgtor chavYl of methacidi geid akd treht
met hacr yYSf98t REeRt acnlic of etheqricagifhog of ¢l ai m 13 wherein the lens polynmer is

formeg, f risi N- Vi n rrolidone.. 15. A col ored

hydy o?ﬁﬁ {hi&':;eén%nt ac[a'"f gsr)rrsmﬁ’ﬁﬂetp‘%f"f l’i’gly'ﬁ%(t EcyS‘Hm?J f’%)}“&?f%”%t“’@?"é‘f‘?ré“ 'Y o 14.
Revendi ¢ |ons 1. Methode de productlon d une lentille de cont act
hydromﬂhs idthol Of Q&9 dﬁ.eramﬁmmn p%g, Wgt N o m)omat Qi {Joe”“ e
de CONt AgelgnCRRSH b oyl RbRC WIS MR 1n<i—‘etﬂ 39' exenpt
45 eg;@gmc,{,lgrh@ﬁl onnel's - est ydr og13ne ou
al leyl e Ct A C8, -NCO et 6poxy; (b) endur re au rml ns une portion d'une

surf ate Tie rhetholl i icialm @3 GvhbrBl the 6AE PolGifor GO WdrRet rérR OGRS bonfidisiH® INAAnyH N

pi gnent ,pyueidpel yner e de liaison ayant des groupes fonctionnels choisis
parm au noins |'un de -COOH, -OH et -NHR ou R est hydrogbne ou al kyle C,
a; Cs & Apgeloradripdsenbilia defitact lersmadde 59 the method efyaantneaticiaims he deux groupes par
md+ecul e de - NCO et (c) sounettre la lentille enduite a des conditions qui
forceﬁ?"et‘%{"?%ﬁ%he de couleur a adh6rer a la lentille. 2. Methode de |a
reveng 0s6 addi tionnel dans |a couche de coul eur

cont i oduchon g Iugejgﬁt e fi% '%u rggule et colorée, comprenant les étapes de :

produrre une lent ntact const n polymére hydrophile qui est sensiblement exempt
des groupes fonctionnels -COOH, -OH, NH R ol R est hydrogéne ou alkyle C; & Cs, -NCO et
époxy ;
(b) enduire au moins une portion d'une surface de la lentille d'une couche de couleur comprenant au
moins un pigment, un polymére de liaison ayant des groupes fonctionnels choisis parmi au moins
F'un de -COOH, -OH et -NH-R, oll R est hydrogéne ou alkyle Cy & Csz et un composé additionnel

50 ayant au moins deux groupes par molécule de -NCO et

{c) soumetire Ia lentille enduite & des conditions qui forcent la couche de couleur & adhérer 2 la
lentille.

2. Méthode de la revendication 1, ol le composé additionnel dans la couche de couleur contient deux
. 55 groupes isocyanates.

3. Méthode de la revendication 2, ol le composé additionnel est choisi parmi I'hexaméthyl&ne diisocyana-
te, le 2,4-toludne diisocyanate et le bis(isocyanato phényl)méthane.
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‘3. Mbthode de la revendication 2, ou | e conpo choi si
parm |' hexantt hyl'ene diisocyana- te, le 2, 4- Hﬂ'ﬂﬂmumwumate et le

bi s(i socyanat o ph6nyl ) n6t hane. EP 0 319460 B3t hod® sl dn I™ ufie tiuel conque des
revendications 1 a 3, oOle polynbre de la Ient| l'le est forrre de nononeres
conpr enant noi ns un nopnonere choi si. par l.a N-vi rroli done |l e

- N-vi nyll?l ?\" 3 fA'Qdung ‘é"°|ﬁ9'\9t"?tgqs 'E’eﬁ%t ‘Eﬂg 8 e oéy d'le tdell e
N-vi nyl gl"tff‘ zﬁ?‘iﬂ'm la"_t > DEMh Sl j’) ML Id sin i '°"8bﬂg"""y
polyneredé 1 1 enti ‘f"@("caf’m N yn‘?ﬁrr'lo"r‘raeer €s cd’n%r en'én la N-vinyl

pyrrali QO%tho?e sétéﬁtlm%d.gnot 2 ot RSN £ Bnle o Rrhd adhAUNELEccfrohht 1
lentille g@finy @r nononer es conprenant environ environ 90 pour
cent on pol e N-VI nyl pyrrolidone. 10 7. Mot hod_e de | a revendi cation 6,
ou le pgl m%ee d6 1d Rven@iBdiibd b.Eoteid Tolyfere IR 18l RntilRNRITRMASd& ABAMBRE RbmEehaht ON 60
b envi r on ¢} 6Ma BRiréso0dRurNemien pdidssrN-ahyi f@IRiond3. Met hode de | a

revenrgli cation 4, ou le polynere de la lentille est forn6 de nonomAres
conpr enantmétivde de lacvantdicatio5B, & lerpoiymdma déSa jEntile estfotméode monochdres @orhprerianty |
pyrrol i doreevirod 80 A/edviiorko%den rods feNeingipgedidon. 4, ou | e polynere de |iaison
est forme d'un nononere conprenant un nononere choisi parm |'acide

acryl i gée Méthode idelda rewrnbiaatiey Fi ejule, polymedayder la Jeptillelept fomas de manogeEs Gomprenentde
acryl§ que 9@Y"°ﬁﬁ§ﬁa@’f’9ﬂmeceﬂﬁna?ﬂsrﬂ?dﬂéw palidepe.C. a C6 d' aci de acryI | que

et nobt hacr ue et des * cergl esters . d aC|de cryli e
né6t hacr § 12 e 8?!! e°“ 'ap?'gm%na? laigon 6t fermé °“B'B qg

lontill gar ?cé‘/ Crylique,, ir Rl)ld am
l\/g?hodoedeacry"q" ﬁﬁ;cr agﬂer? % 8d° F5E Frlgson es ac'tyoq”?'r@t 8&) un

norofier e @d’cg?'eenant ouracceI en poi ds d' un hydroxyal kyl nonoester

02 a Chyg nﬁéﬁﬁ;ﬂé‘ﬁe ol &bbﬁo%aﬁb'rl 9%‘%%&&% &H“la%‘r‘mﬂ%stal&ﬁ\xhé FluUﬁ‘on@tés Mﬁéﬁﬁtﬂlhque 0
a 20 pour &gidynSibnePOl ds d' un al coxy C2-C4 al kyl ester - acid
acrylique ou n6thacrylique et 0 a 4 pour cent en poi ds d aci de acrylique ou
met hagr yi. i MR de 381a rdvdndiddidnl®) 9@ IedRlymdrel e Vikgisshi g3Biomsd'thimondiiers @opstbnsnterse de | a
lentill e esbd pb@drcait of @oki® GONNBY RSy NTDORBAGTC,| 20.CINA \chalyd drpiter duGhrhitiden'en addb.

Mit hode deaclyliqus @uaewithacgitgue® 3 20 paOcére ep @bidsTiyme aldexy |G-, ikpl as®t C5-Or tBeidk un
nononbr e conyfique e méthatiyligueled0 2 goaur cend it peids rgide scraliqheyelr rosiyebiy fipb.

met hacrylate, 0O A 20 pour cent en poids d' hydroxyethyl 35 nmet hacryl ate
et 03 2 p‘dﬁ#rode dofa revengicstions! 1dothle iraleméere dpy iedenfille et tormé dp. mopempragieompeenpnd la
revendi catN-8m! EE!GW"QS’E? | e pol ynere de la lentille est forne de nononeres

conpren?:gt | a N- ‘gg;rro one 40 T:’L°5'£ﬂ'?léentl Ie de con act til e et
col oree ™ Pr ons 1
a 14. _Pat eﬁfﬁ Ziiy f g%gmﬂ% e R | e Egﬁa @ fif a??“f?ﬁ'
hydroph| | en Ifforn % ge ssen ' are tte (a) Berei tstel | en ei ner

Kont akt tal '
Kont akthy, %ﬁ?‘?ﬂf ,gi ﬁﬁ egﬁéén oL at ua%%m&t I&@%ﬁg &PQM@% jatom% corfifgR
Wasser st of f oder - bis Cs- Al kyl, -NCO und Epoxy ist, fehlen; (b)

Bés<hi c g, aanine rueg&tne&s hRirdpRR atod:dlo%eebl’aﬂlfte Qaend mdtho® ddn 1inB SfelBankueS dte M
weni gst ensewhdicabéhs 1 1 14. Pi gment unf assenden Far bUber zug, ei nem bi ndenden
Pol ymer mt funktionellen G uppen ausge- wahlt aus weni gstens ei nem von

- COOH, Pékhtamspriichet R, worin R Wasserstoff oder G- bis CB-Alkyl ist, sowe
ei ner zusftzlichen Verbindung mt wenigstens zwei -NCO G uppen pro Ml ekU ;
und (@) t-Uriedahgereherdelingrinot orifarbierchydiephilpm Kentaid dfisey nfrgeand dipScrle Haf t ung des
Far buber zug4$®) dHereiigiplion jeipgic Keniafllinrefie agigebaut i pysaginas hypsephilen Rolymae Iflem imapbei
di e zusat zI ™espatichen gie/f Sl GrppeUBRPYGHZ NEHR. et Afpsterstgf Rdpret - BIR{ORT | t .

Alkyl, -NCO und Epoxy ist, fehlen;
(b) Beschichten wenigstens eines Teils eingr Oberfliche der Linse mit einem wenigstens ein

50 Pigment umfassenden Farbiiberzug, einem bindenden Polymer mit funktionellen Gruppen ausge-
wihit aus wenigstens einem von -COOH, -OH und -NH-R, worin R Wasserstoff oder Cs- bis Cz-Alky!
ist, sowie einer zusitzlichen Verbindung mit wenigstens zwei -NCO-Gruppen pro Molekll; und
{c) Unterwerfon der beschichteten Linse Bedingungen, welche Haftung des Farbiliberzugs an der
Linse bewirken.

55

2. Verfahren nach Anspruch 1, wobei die zusétzliche Verbindung im Farbiiberzug zwei Isocyanat-Gruppen
enthilt.
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" EP 0 319 760 B1 3. Verfahren nach Anspruch 2, Mﬂmm |che
Ver bi ndung aus Hexanet hyl endi i socyanat, 2,4- T mﬂm und
Bi s(i socyanat ophenyl ) met han aqung hiOB5t . 4. Verfahrer nache rgendei nem
der AnsprUche 1 bis 3, wobei das Linsen-Polynmer gebildet wird aus 5

MONOITRI ©brtarfidrt ndth MAGSTLENS, bsi MO NOEBfcnb VoAMAGH: ad Al 2e 2Us

N- Vi ny| pisioisosl@nbt u is&x,la ?ﬁ‘dnﬂjnﬂhgna \(Z" ‘ﬁﬁ - capr ol tﬁ%g&ﬁg'ﬁ"ﬁffltzbyrl din
uid_N-Vi nyl gl utarim d ) ahren nach Anspruch 4. wobei das

LiNeS en- Pakfti@r ngh bigbrdﬁherwl cfed AddpRichd N BIFES, Bidbei Ha LiNsorlFal By hébRaet wird Uds

unf @sserMondfiern, dke wWhrildisteds oMAKIShoMES [Hiftbh, Blas WRBEIEhEI RS alid) RahyBRtaiad, Ngebi | det
W rd ausvilyisncoininie.iN-Vicll-ecaptolaatatnOViliiryridid wid NOAnyigRitdarimid N- Vi nyl pyrrol i don
unfassen. 7. Verfahren nach Anspruch 6, wobei das Linsen-Pol ynmer gebil det

wi rd BusVerghienmeacieAnsputted. @obgi, d8(irigérePolyBrer gebildet wiat 289 MGEvIereR) dié NAvimylbwor 1 ol i don
unf asserfidogumfggset. ahr en nach Anspruch 7, wobei das Linsen-Pol ynmer gebil det

wi r'8l aus Mbnoneren, die etwa 65 bis etvva 75 Gew. - % N- Vi nyl pyrrolidon

unf as EenVeriahren nach Ansprigh B kel das pirsse Rolymer gebiidet wird sussMengmerige, drottyarst bigebi | det
wird aus“@??e(i“ﬁwwf?%w@wpy"ﬂ'é@"%ﬁfs@%t ens ei n Mononer unfalt, ausgewahit aus
Acryl $a egfahrel\r/’erﬁaga Isatilre , 9 F gl 'ﬁet estern von Acryl - und
I\/bt pacrytv§ % BF% S Y'B%'tgg'?' Yo aﬁc"‘%ﬂme’ﬁ?fd’ INEYMEREDIS ] si ure

Gycerl nestern vo%pyKOI'dof'" and " Met hacryl siure. 25 10. Verfahren nach

Ans prygc hle%ahr&\prg@ﬁ A%MV %%Q JgQ LMQ@E?I?“?% rglalglﬁ& vmh % ﬁyn%mg/%no e 9 r e%%S g%g s

N- Vi nyl Qe - Gewl -6l Ly RfH umfhss en nac nspruc

bi ndende Pol yner gebi t wrd aus ei nem Mononer, umc as- send 75 bis 100
Cew: - 9 elefig@fon hddR Ah§Ptuch AL fwolidt rd&!ﬂ@in%ndg@5I§$Q%blmﬁﬁlﬂf(¥us%embM§nomer das

Ca-Al ky|wenipsterst @ Moddner umfdsn Rushewahit-au® AerisivR), IMemadH ISR, Bydrbkylt, S bid (s Cew- %
ei nes C2ilidstéth kaxAonTAnCltemhdeyitzamt Aniso-0:0 Bis Sg-allestefRdn AL é{l’qa‘&.fyléﬁlﬁe und 0O
bis 4 Cewd Gifeeoespdrn vancheryl-vbd HMatbaclsiiureir e. 12, Ver f ahren nach Anspruch 11,
wobei das Linsen-Pol ynmer gebildet wird aus Mononeren, die N

Vi 59| Hy rVediatirenonach fyfsaryeieth wolgh das3insareRofyaiar gshildetwitd aﬂmupmmten Jdle, N-Winipyrroclas

bi ndendé'd?’b‘f"gfﬁsé?" gebi | det wird.aus einem Mononer, unf assend 75 bis 100

ﬁ I—\ydr oxyet h I rret hacryl at, 0 bis=20 Gew. -% Et hoxyet hyl met hacryl at und
o b| S gﬁ '°“o ¥ r;ﬁ;js ¢pind "er Pojymay gplpildet rvird ahae'bngw w;tm: wobei
das, Li ns kil P89 Eon
m‘:‘) asser}\,leth]a1 (%y j?“r gaj‘éjyer "8&?‘5@'@” ?géé‘gﬂ@feéﬁst‘m F¥hoder n
Ver f ahren na |rgen e| nem 'ﬁlg ¥'s 14. 45 50 51 12

12. Verfahren nach Anspruch 11, wobei das Lmsen-Polymer gebildet wird aus Monomeren, die N-
Vinylpyrrolidon umfassen.

13. Verfahren nach Anspruch 11, wobei das bindende Polymer gebildet wird aus einem Monomer,
umfassend 75 bis 100 Gew.-% Hydroxyethylmethacrylat, 0 bis 20 Gew.-% Ethoxysthylmethacrylat und
0 bis 4 Gew.-% Methacrylséure.

\_d 14. Verfahren nach Anspruch 13, wobei das Linsen-Polymer gebildet wird aus Monomeren, die N-
Vinylpyrrolidon umfassen.

15. Geférbte hydrophile Kontaktlinse, hergestellt durch ein Verfahren nach irgendeinem der Ansprliche 1
bis 14.

50
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