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defined by the mold cavity, and the geometry of the edge of the contact lens is defined by
the contour of the two mold halves in the area in which they touch one another.

There are some disadvantages associated with a conventional full-molding process using
disposable molds. For example, manufacturing cost of contact lenses could be still high due
to the time and cost for the manufacturing of disposable molds. Molds used in a conventional
full-molding process typically are plastic molds (polypropylene or polystyrene), which are
produced by injection molding and are only used once. This is because, among other things,
the molds are partially contaminated by the surplus material, are damaged when the contact
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them. The gap is connected to the mold cavity, so that excess lens forming material can flow

away into the gap. The crosslinking of the lens-forming material in the mold cavity is carried
out by means of actinic irradiation, in particular UV light, under spatial limitation of actinic
irradiation (e.g., by means of a chromium mask). Thus, only the lens-forming material which
is in the unmasked area in the mold cavity is crosslinked, whereas the lens-forming material
located in the masked area (behind the mask, such as in the gap). High reproducibility of the
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design. PRE HediedingrlsHL theCQEROSH Eh BBtafRREPL 1St nfosition comprising a
lens-forming material and a radical scavenger, wherein the lens-forming material is
crosslinkable and/or polymerizable by actinic radiation, wherein the radical scavenger is
present in the fluid composition in an amount sufficient to provide an induction time which is
equal to or larger than that caused by oxygen present in the fluid composition and which is
from 5% to 50% of initial cure time; (2) introducing the fluid composition into a cavity formed
by a mold, wherein the mold has a first mold half with a first molding surface and a second
mold half with a second molding surface, wherein said first and second mold halves are

configured to receive each other such that a cavity is formed between said first and second



| ens-formng material and a radi cal scavenger, wherein
the lens-formng material is crosslinkable and/or
w@elopnesitz abl e by actinic radiation, wherein tPEI/EP2004/010135

radi cal scavenger is present in the fluid conposition

in an anount sufficient to4prOV|de an induction tine

which is equal to or larger than that caused by oxygen
present in the fluid conposition and which is from5%

to 50% of initial cure time; (2) introducing the fluid

moldm@@iﬁa@@&tar@ds) eioesliakiog andApr p@lvmedzmgtm lemg-@rminkgmeiterial under a

oatel AR5 RISl BB T8 Tebid b St el o
oppositg geeensksuriape pred an edoel Wherein thanfirskaurisce indafiget dwibe fuste
moldlnq:élﬂ'fa‘cg “l@@ detshd &EBLY Fsl Mﬁgd Bg Wse%ﬁg@ rrkr%?g QJr‘thYé hd the edge

orned between said secon
is defingd by theespatialiimnitatign @frqugnpurmdlaigvnaﬁm whetsil tymdmak@cavbeger
presenlj iff 'ﬂfenTIf Lgcf ?%rﬁ;?%s{ﬁ?;gﬁfa?%é %P?nﬁﬁﬂ@allgw ér@gsll klﬁg%ﬁ&}'&:})oﬁrmenzmg of
the lensf-iqrr@mgmtﬁ@ai outsige Jmpdsireunddbe spatiad li Umﬁatoe oéaqtuan redigdipn so
[ ace is defined by the first
that the\%ﬁﬁﬁgti acléeﬁ]t'pr \Zzgc{c,econd surface is defined by the
second nDIdlng surface, and the edge is defined by the

; e ,
The préﬁﬁﬁlh\gé&tlég l'Th E@g[bgﬂa%eclapéds\@ﬁtg d fflﬁc?ﬁ&rﬁéz?sﬂﬁa fcorrp\cf}ﬂﬁ &hﬁact
lenses a@@tmr&t%mgtdm@mraq:es; in wercb rtlogs sd@&‘n‘kﬁ aagh ganthcirienses is defmed
by a sp&’t%ll YARAH oAl %cﬁﬁlc Frltéﬁlajtlﬁﬁlsl' I'TeOfTJU E&n;@?s?t h @mpRyts! %?er}%tformmg

around the spatiral limtat actinicra
materlag:@pq ﬁﬁdlqah@cqygagert yheieintthe lasgermiag material seroslimkable and/or
d
pohmaRi A5 MBI Rl o 0L BBIIETOPE XA Al
SU”aceﬁﬁ? M@ gontast s ihaving adinstisHdaesl o appositeciecenthsaitface, and an
edge, WheRHEmhel r§d19§fs'cé‘\‘féﬁwfggyls$>rc§§%ﬂ{ lnatlne bl do 'oQiﬂorplfn é‘ﬁtahﬂilfﬁt
irradiation osition co

sufficientde §t@/&erﬁﬂngdlrﬁélpéﬁ'mlwf&¢m'8 £apaldp @alar@@"dkr@h@et caum ey axygen
presenttnli‘ thel RIFe n‘?gfd@it@ﬂ a'ﬁﬁt\/\ﬁﬁdlﬁé fHo 54,95 §b%r}£‘f2r?ﬁaq c@t@l{n‘?\re wherein the

I’TETIZ& mta

first ancf SRfoRd PwiRgerarg dﬁfmﬂi Waﬂ?ﬁ‘ m\go mﬁdﬁlmﬁﬁld“fat?gs smdfﬂa@ eaﬁgteos defined by
the spaﬁéfrhmtétl&wod?ta%ﬁﬁlc lr&f‘étlohaé(ﬁdq\gh%em tﬁétracﬁé’eﬁfs 2k e?é\n present in the

p03|te second surface an ed
fluid coma@ﬁ'fm substaptilyapdyoss mee@r@mlmkwgtamd/or Polyaredgngoyitog tams-

formmg'n‘i‘at@né’i oBH¥RIE Y a%Hfafréuﬁu'dETﬁ‘é s;SéhaP rﬁYét cﬁ”écﬂlrﬂq g%t% 4d Bt the

is equal to or larger caused by oxygen
quality qfrﬂ@%@cﬂqe ¢fihe pentpgtiens t@&m@qiuqedﬁaaﬁe imAioyed.i s from 5%
to 50% of initial cure time, wherein the first and
second surface are defined by the two nol di ng
The pregefptinieation priyides dedarpgoing ad@fqth@de@yrqsr@ctt;batawantages of the

inventioh! 'vﬁﬂ E@oh@?uﬁﬁe@éﬁp'afén@frBﬁC{hé‘?dH@ﬂnng%ll‘éﬁ %l(e@érfbtﬂo'?ueof the presently

radi cal scaven pr esent I n I'TpOSI
preferre ARAORIRATIHI 527 BRPILE ALV ET %@sqcpmpw'%fwuws The detailed

descriptifl aEIgudside Plerbl) QUL RRRAE VT Md8vention and do not limit the scope of
the invention, which is defined by the appended claims and equivalents thereof.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a cross-sectional view of a mold in the closed position, which is used in a process of
the invention according to a preferred embodiment.
Fig. 2 is a cross-sectional view of the male mold half of the mold from Fig. 1.
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A “hydrSHRBARSaP refers to a polymeric material which can absorb at least 10 percent by

weight of water when it is fully hydrated. Generally, a hydrogel material is obtained by
polymerization or copolymerization of at least one hydrophilic monomer in th € presence of or
in the absence of additional monomers and/or macromers. Exemplary hydro gels include, but
are not limited to, poly(vinyl alcohol) (PVA), modified polyvinylalcohol (e.g., as nelfilcon A),
poly(hydroxyethyl methacrylate), poly(vinyl pyrrolidone), PVAs with polycarboxylic acids (e.g.,
carbopol), polyethy'lene glycol, polyacrylamide, polymethacrylamide, silicone -containing
hydrogels, polyurethanes, polyureas, and the like. A hydrogel can be prepared according to

any methods known to a person skilled in the art.

The term “fluid” as used herein indicates that a material is capable of flowing like a liquid.
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refers to a polyneric material which can absorb at

| east percent by weight of water when it is fully
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A “polymer” means a material formed by polymerizing one or more monomers.

A “prepolymer” refers to a starting polymer which can be polymerized and/or crosslinked
upon actinic radiation to obtain a crosslinked polymer having a molecular weight much
higher than the starting polymer.



"Mol ecul ar weight" of a polymeric material (including
nmononeric or macroneric materials), as used herein,
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ot herwi se specifically noted or unless testing

conditions indicate otherw,se. A "polyner" neans a

material formed by pol ymerizing one or nore nonomers.

‘A "prepolymer” refers to a starting polymer which can

be pol yneri zed and/ or crosslinked upon actinic
A “photpinilipter’] refers o @Buketance tbaleeslinitiide drep ohgieat polymeriratioa and/or
cossrlBLShe el f AR, SHEDs PO 8 Dol Do
diethoxyapetapheneng, @ deneeyiphosbiae opideyrbydrexicydphexytiphanyl ketone and
Darocupir%ﬁé;écﬂl‘i gs,%efe%l;ﬂﬁ)&roe&r 11788 e;/qd%’é%r%é\?lz%w@ Examples of

g otofnitrators are ‘benzoin neth
benzoylghesthine aidaiospneHas 8,4, Glrinaindgenzaydiphemeo-plkospbine oxide; bis-
_eh Q AN . - fal I DG “A_N-
(2.6-iop o 8 SO PP SRR 5 CalpRBinzov-4-N
butylphga%@psphm@&dpl sagiivenbatoitiaions syitithneani bei incerporated, for
exampl%ﬂxﬁl‘g%%%%gﬁ‘reﬁﬂ EAATERS D PR QY RSB P 2R 9SPBifkBle. Examples
of react{ve photginitisters s thosg Idjsclosed ipriEpI68BSAY! Pirosaiyierkzation desn then
, is- (2 6-dich Y ] . i
Do tigg e et S T ST RARE DI ot BB VYGRS
wavelenglit digepacieal requiiemspiangsinde ¢antrolled aceordimaly, ifaapptentiaba, by
additiort 8l e AnciBEGIsfzofIPNOMEr are also suitable. Exampl es
of reactlve photoinitiators are those disclosed in EP
0 632 329. The polynerization can then be triggered
s fo: ieoNi : : £ . :
vy Bk 9 i GERTE S Yk qd g to enabi
a user tg gagityrlegate aganieshiens i aelpamrrelbionwivin aignastosagt, diginjecting or
cleaning o RGO b Ko i Bl B 7Y it Epigment ganbg used ec a
visibilityttigting 8gaidt ance that dyes (or colors) a contact lens t
0 enable a user to easily locate a contact lens in a
clear solution within a | ens storage, disinfecting or
A “dye” gegaarisgbetaneaihakis sotubledn \ﬁeaonvenh@r\mgwthahlswﬁed trimpaiaolar. Dyes
. i _ ol bl _
e AR C0 308 SERR PRI MRBHE, At e cye
can be yssidiipthe Rrasent§peoddt and that is used to inpart col or.
Dyes are typically translucent and absorb but do not
.. scatter light. Any suitable bioconpatible dye can be
A “pigmagle erAs & RO WSE@skavbsianceinet @rﬁusmengﬂgm figuidirewhish & is
ol BR R S DR Cich et o erk JRE SR oq nfpiphiHL, Boafpoent
Pigmentp puFRsWENtiqRRbRIBAS e SWBIR api Hitehle Pigaentineaydememployers it is
presentl?rg)ré%glgéfcg%:t gﬁgdoilg rﬁiélﬁkrﬁi*egﬁeat Waish &t -1 A8 it oI TR g ueous
solutions. gxamples of preferred pigments include (C.I. is the color index no.), without

limitation, for a blue color, phthalocyanine blue (pigment blue 15:3, C.1. 74160), cobalt blue
(pigment blue 36, C.l. 77343), Toner cyan BG (Clariant), Permajet blue B2G (Clariant); for a
green color, phthalocyanine green (Pigment green 7, C.1. 74260) and chromium sesquioxide;
for yellow, red, brown and black colors, various iron oxides; PR122, PY154, for violet,
carbazole violet; for black, Monolith black C-K (CIBA Specialty Chemicals).



presently preferred that the pignent be heat
resi stant, non-toxic and insoluble in aqgueous
wa@lsnessms. Exanpl es of preferred pignments i ncPCEP2004/010135

(C.1. is the color index no.), without limtation, for

a bl ue color, phthal ocyani e blue (pignment blue 15: 3,

C. 1. 74160), cobalt bl ue (’% i gment blue 36, C.I.

77343), Toner cyan BG (O ariant), Permajet blue B2G

(Aariant); for a green color, phthal ocyani ne green
A “spatigpjigitation o@ag@‘no rdiagon” ref;atggogn adtdr oraceas umnwhich energy radiation
in the f&ﬁ?&%b%?s%ectfeerb Yﬁéén@ fgle(g% 29000 fé‘elﬁ &SPLGhBinations

varl ous 1 ron oxi es or VI O
thereof clarbaNGR e 7 wadially rﬁétrlct@ﬂ MFaneVents 4 aveshavikg € well defined

penphe%@%%hﬁ"&iatry @%%ﬁﬁiesé spatiat ﬁ}ﬁftét%h drUY dRkhiGn \Aﬂ'lf C%Catdhfg\)éd by

i at1 on' fers O an act or process I n
using arnaaﬁkaxr.ssfeenrwmwﬁ&ﬁ fRRsparesy o PrRerdiegiont @@mwedemmrﬁf

surrounfd@B b?é%@in@perﬁaeﬁﬁl@‘?e@én %5%8 ré’%{Sn CQQQ&M&’(EQI&/ illustrated in

hereof, to I npinge, restricte
Figs 1- %thh@ uimasked regian has zawwéﬁeflr@dmenet@erpléwqupﬁ@wa\nth the unmasked
region. boundary. For exanple, a spatial l[imtation of W

radi ati on can be achi eved by using a nmask or screen
whi ch has a transparent or open region (unmasked

The terfHAon - UULE Liin oMy | TREIMEERY GuFRgLANI RN

, as scC emati ca strate
materlab\ﬁ %‘Rté'@ edigiiomn egs UN rwéailord et & gven p‘é&nqcﬁhmaarsedchmuar y

presencd 5ft& raBR R ERS R i tﬁg'lé}{égoﬁﬂﬁg hihdRal  FHYEAI R8N tt*g’x‘@reprc-}sents

refers to a tine e onset of curi ng
atime rpw@dff@fwieﬁgdlﬁ%ltseavemgewom fult ¢amisemed dn atreas:ﬁon degweenthe

scavended@ndtrh@Bals. qiol)ﬁnéi’iz‘é%h bthe "b?]'sIermlﬁg"Hﬁ?éjr PYedi |5”aeon1y after the
presence of a Tradical scavenger int ’ens
radical spayangesis fulfygonsymest i on time represents a time
reqU|red for the radi cal scavenger to be fully
nsumed in reacti on between the scavenger and
The term mt@bwe “P’@f {hisferongs tore fisst fluiskcareppsitioprwithgdinst esavengers,

including @&y dts, ﬁfé'aMs ﬁfn%%qﬂil?b% fBIaéilrﬁ@'a s%‘&@r‘(c?ﬂ&i@ lcompodi ?‘&J\ 30wthou radical

consuned term"initial "cure In rererence
Scaven%?nfwfﬂ%fﬁmfth@f'@t Hethsemipesitien diffens qnb/drmlth%weﬁgwbcomposmon

in the afmBGhts ‘E‘)\‘ M3 radM AR avERARSthd fi ﬂ%}] (ROWH ﬁ’\@ rgﬁﬁal‘ﬂs%vé‘ é?s and the

second fluid conposition wt radi cal scaven
second gpR w&hwtttm\%radaqaéﬁca‘vemeis)c Qﬁteasn@man@m otinttiakquse timi eycarr ben

obtained BE&P@RE Mlardy KA NCRUFROE infdiRds! fbr%?&n?l@?%ér gf)dllacdg/lestumes

radi cal “scavengers (the first one w
(study of wiggrsiiy 8p dungtien ehigragiatiomtime Hadel a prstant kBergy @Kpasure) or UV

kinetic s’ﬁi&@é’se(@ﬁﬁﬂ/%} UV%S%FH%B@EE %c%n binkhdigd lorPt%Q uh<‘}i1 a%@ﬂstgﬁt
obt ai ned accord %'to any known suitab ods,

energy @SPQF{W% yBH:@{% ,aﬁ@ &9 tlg’teu‘g; @ﬁun@g:pg‘@ys@@n Vit ﬁqglpalyscggenger is

the sumff RGN titnk A Atihigs cLidMnéinder a constant ener gy
exposure) or WV kinetic studies (study of WY

absorbance as function of irradiation tinme under a
The inst@@NBVEHTbn pertains to a method and a fluid composition for producing contact

lenses with relatively high edge quality. The method of the invention involves: a mold which
has a first mold half with a first molding surface and a second mold half with a second
molding surface, wherein said first and second mold halves are configured to receive each
other such that the cavity is formed between said first and second molding surfaces; a
spatial limitation of actinic radiation; and addition of a radical scavengerin a fluid

composition comprising a lens-forming material.



energy exposure). Typically, a total cure tinme for a

fluid conposition with radical scavenger is the sum of
w@poosieRses i on tine and an initial cure tinme. TPEI/EP2004/010135

i nstant invention pertains to a nmethod and a fluid

conmposition for producing %ont act lenses wth

relatively high edge quality. The method of the

i nvention involves: a nold which has a first nold half

with a first nolding surface and a second nold half -

with a second nol ding surface, wherein said first and

The mv%ﬁﬁ&ﬁ% %98@@ 16 10%"5% 1 ORbY SRS dci o‘%bée t@&mgééf%r%%@fh relatively

cavity Is forne
high edge ,og;lﬁhtamd adth (ﬁeigtxwem kighn greg;mqngaf@g‘fdehtygpmr@qucmg a desired lens

design. I'l'f | baRoRbrigkithe %feg&?fj LS?)t St&hnin '&‘jflbﬁ’djgdrﬁbég}lo‘?lfcoﬁw rising
a scav nger I n corrp sition conpri si
lens-forln@ng madgrial ard avadiedl scavengen waerein iba lensrfounieg mér@etl is
|
crossrBS 0%y DoIFEROAC 1 s eI RO o sy
presenign éleg Byid ﬁoran@ismqruelamesmqumt peffieienfue iPrayide arelgﬂm@@nltlmwhlch is

equal t@@?l‘a ' tﬁé?\%%ﬁeéapgéjd Bfrg%fgeﬁﬁ%sten?m%@ﬂﬁid Q:Bmp(:é)lon and which is

risi
from 5% é¢1§0% mlﬁreg curgttiond; al2) intrgducingtiiedtuid @fmp@ﬁ@enntomwéy formed

by a m&l@ QNtlne%‘llﬁ Ztg%fnmdg%s@ﬁ@{ tndld Ha g ViHhOS st @E@m‘g%ﬁfﬁgé 8hd a second

actinic radiati 1 ONn,
mold halfawmtarse@qmmgle@ suags, aderin said fitst andl geePnedngldsalves are

conflguPercH t@'?e@é%‘égchsdﬂé;r ngﬁFHat tH d?:lrv% fﬁqtgrhngt-:{a E&ﬂ‘ﬂéﬁ% %8 les;t( gﬁd second

molquwté'ée@ﬁ@, gng (Bh@0$sllokldg@a 6§@Ivm@ﬁzmtha/{hns:formmgfmaiﬁf@%nder a
spatial ﬁrﬁlta'i@%o‘%ct'lﬂ felakio® v %r%'ﬂﬁ'@cor{tgaé | rﬁtﬂa‘}ﬁ\gcd ﬂ'@ﬁ\l JMack) &4 d

n’p03|t|on|ntoacaV|t forne erern
opposite Recars| suriage aad £ edge,aeinle firgh aUfage #9 definedby dhantirst

moldmgSéurfa%eem@@@c@ms&meg srq%lfﬂe@ew vgécen@g%%@dslﬁrq%déﬁwme edge

surface, wherein said rst an secon ves are

is define@ by theusnatialiigitatierephactiaisdiadiatiar ardiwhereiethe rarical soavepge r
presentlif tﬁeoﬁd'@ 90@6&&%‘?1%@?@6(9@ sfubétéhtxe@l? %é%@ﬁﬂklﬁ@kﬁg!y%nzmg off1 the

surfaces; L crossl 1 nking” and
lens-formingsmatsirig] ﬁgs%p Ncharoynd the S@awérmltatlon ofmq’uap.r@diauﬁn so that

the quaﬁt?tdfmeceégf%qé%br%cio formthe contact |ens having a

frrst surface, an opposite second surface and an edge,
wherein the first surface is defined by the first

In accorMahes n i FRERd Jf iR RESARE, t'ﬁHrt\fvé‘SSpdéte @gﬁr?l S gh%rlbpﬁ‘lrface

second nDIdlng surface, and t ge I's
and posigriarisitass) f 8 gontapt leps ar@tdeffm@d PY t@dwatmcdﬁmg andawefvl@!eﬁhe

edge ls'dgﬁnéoaw fRlsp §t@aﬂ¢%ﬂ%n &ra%ﬁﬁmrrdo‘fht%heu&#ét“ cfijeaq:emng' Q'Py the

reduces substantla é crosslinkin nerizin
lens-forgring Maiesiak Wit Agedien beynd bydbe éwwo@ngaﬁufa@e@an@ themmectuon

of the wall @bfn‘?éd ﬁérlﬁh&@i béUhd@Fy Hahé Bﬂ)eﬁlaf RfitAoh ‘Pé‘cr%@slfrﬂ?é‘é wﬁﬁl%as any

lens—forml#wa%rlnﬁénﬁb@t%ge pweq nh\?@éq@tr@&\é?qw%gggm ,cl::ggndary of the
spatial [fiEdtiBR @SndtaRis8fiiket, S thakdby the edge of the contact lens should be
smooth and precise duplication of the dimension and geometry of the spatial limitation of
actinic radiation. However, in practice, although the lens-forming material outside of and
immediately around the peripheral boundary of the spatial limitation is not subjected to
impingements of directly incident actinic radiation, it may still be impinged by diffused,
scattered and/or reflected incident actinic radiation. This result is caused by the fact that
when impinging on some parts of a mold the incident actinic radiation can be diffused,



and posterior surface) of a contact |ens are defined
by the two nol di ng surfaces while the edge is defined
whyooshzssgpatial |imtation of actinic irradi at POREP2004/010135
Under ideal conditions, only the lens-formng materi al
wi thin a regi on bound by t{@ two nol di ng surfaces and
the projection of the well defined peri pheral boundary
of the spatial limtation is crosslinked whereas any
| ens-form ng material outside of and i mredi ately
scattereg angier rpﬁ@ctgé thagleey avassdas ddinjie dtickness adingdp some diffusion of
incident %&‘nkargﬁlgpoﬁ Sclna%at?ﬁ&ﬁéﬂd%%nlc&}%@aﬁdﬁ%%p% LESeP PR it
contact 'I'ens shou e snoot
passes d!nrpuglmmfbwd efmpasdioni hesagsedt tam nregemeeqfnmpwﬂtletsra@d the like. The
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ccnic SHpAReA B, SAbARLLTR SFLLES) 80 ol Thnec
peripheral bpdrdary atcihespatial Haitaltidno Enemycexpwe {lds definagieas the amount
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composgon; gepera"v inesdsaiacbet m@m‘re@bto ariningdl fehargy expesiie teeaube a
suffumerﬁ%é&ﬁnl& %ﬁd‘f rﬂ&‘l &t tRE [dnBl6r lﬁqjh@{%rﬁptocf %@uﬁ?s

SOoOne Crossiin rizatron o ens
believegyihag pilyla wlldtagmn @Umglﬂa@t @mnlarﬁ@matmmmxeeﬂffu@dowered

and/or kh@c&@@ﬁ m%%gék P PRRY 2 thtel?l%los&%ﬂ(o%tloh %’étﬁ&lymmtlﬁg the
I scovered that energy exposure

energy PXRRGHEcRTtingidans aptinie meliation|te Agninimamegmewnt forf curing the fluid

S r
composf RN BV B P o P B Tk AN bcbin ST e tons
forminggnatetiad outsire ofandiimen esiately Redund dhesperipheral handary of the spatial
Ilmltatlohmﬁngg@te‘?{w&ﬂé%ﬂ% thag hBed foFH?eerreghla{%W@ H ngrfr W Rehge. But,

mtation ner gy exposure ( | S 0ef ) ned as
such mQ&ﬁé'anW@M not g fegabregyr cost e%aqtige i asprofiagieonandirereaeir ed
in termof energy/area (joules/cn2). A fluid
conposition generally needs to be subjected to a

It has bmmdnmve@@hgtﬁh@pmgp@ ot hecadied sgavanpel isiadiid composition for
making e&%&l |ém@s%d@n9¢a%l m AR %Lé?tﬁ‘ﬂ: ) .ahﬁ?cérﬁréauw&msreﬁuauy

terial form gel leve at onl
the croash%qg W/@qulmerggm cgl&eidrhycdﬁf@@ﬁa&qagﬁreg@md@ reflected incident
actinic rgblfafléf?gﬁthesfﬁﬁ’d E@rﬁﬁ&ltﬁﬂﬁfp@%cﬁ% I@fg %}r%‘-‘ér@%ob?ﬁrecPﬁtleﬂ‘ﬂﬁ'\l‘tatld?%fdactmlc
radiation.f tealdhgualityekiieedge is impraad: Ide felrﬁV@drﬂaﬁi.tlm faglieat ss:as(enger

present'Tﬂ Q 'fIU?d'Bo?rlBé'éﬂbn heEd<LidrdoR8uh88 deliblinGhe i d 'eﬂ@rgycé&ﬁosure
be to mnimze the crosslinking and

before tb@ pp?ﬁ:jqu gqqg@hrﬂ;fngtaﬁ@l/qrépg/menzmg of the lens forming materlal contained in
the fluid composition. The percentage of consumed energy exposure to directly incident

actinic radiation is much smaller than the percentage of consumed energy exposure to
diffused, scattered and/or reflected incident actinic radiation. By adding a radical scave nger

in a fluid composition for making contact lenses under spatial limitation of actinic radiation,



formng material outside of and i medi ately around the
peri pheral boundary of the spatial limtation. Energy
wexpoeseases woul d then have to be regul ated wi t hPCIT/BP2004/010135
narrow range. But, such neasure may not be feasible or
cost effective in a producH on environnent. t has been
di scovered that the presence of the radical scavenger
ina fluid conposition for maki ng contact | enses under
spatial limtation of actinic radiation can reduce
the produgtien aan bahughtnhere celaist Rinchibierigngenel/ tolerahlg gmasaly Axpgsure can be
i ffused, scattered and/or reflected
substan‘ﬁﬁl‘(t}ﬁlgg%?é/nagfl nic radiati on, of the fluid conposition
out si de of and around the spati al limtation of
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initiator jrea eidcagwositiomonsumed ener gy exposure to diffused,

scattered and/or reflected incident actinic radiation.

By addi ng a radical scavenger in a fluid conmposition
Preferabplpra reglidahgcayengeids plesasids anadwuntpdiicient to have aniiotuasion time
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obust e range of tole e energy exposure can
Oxygenb%ag@m@al gnaveqigey Dueda dealaitedrpregance @A nxygeniin B fivie composition
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fluid COT{'IBSSilﬁJH c?dééﬂ? SP%@ %HPUE% trferH bl Pﬁtﬁﬁ& & éE‘ﬁm'c?a&%ftlbﬂ Sofdver,
the congaptriation of wae@an a ﬁwd\scém@éwthrbebmaémraé@)”ﬂtagéleoaes sadivay

r [

depend’hp?ts p?éH] gé’t}orr]m?‘g%é@'t‘egﬂ t?m%{aﬁlﬁ% C@g& gc?:ﬁgﬁdlgﬁl dséeﬁ/eﬁéer in the
fluid corsperitimtaeatrroyidesn mmaﬁaﬂ indgrtidretirae. Rrafesalfly, 0o or less of a total
mductloﬁ %Fﬂ%% b&ué’e@ r}P 6&%@5 Qmé i fréstrlé‘gélfs%ld bﬁ/‘ﬁé@%ﬁ ? Variation in

resent 1n a Icilent to ave an
oxygen p@mntxhﬁlqmthe@bathars desstimpegiabn the edepuaialityref tcptntzaqn i@sps

produce‘a)%:gﬁla o tBSERAERobds f’he fihtrtlogomposi tion. Oxygen is a

cal scavenger. Due to the limted presence of
oxygen in a fluid conposition for naking contact

By |ncre|a§|ﬂ§8 = nﬁ?@éﬂﬁ&n&?& ar\‘éﬁllcgleschflér%@ Ve cmngbéndappgg eg&

nmeri zin caused
minimize cepee KA REVN BFZiNasef e ea8 Tar i RsAtenabaUtsida. of Sap ammedjately

around f?\fe gehﬁhérh%&n‘agﬂp&%é é[ﬁﬂlélﬂ%l%ltlgﬁ I%Inﬁfﬂﬁeﬁb%n& widéh range of

[imtation of actinic radiati on. Mor eover,
energy %Wé'érﬁt leaglingrio afmerry st Procass ionPepdusing sentarilenses. However,

if the cofBaHtRE0S 8Nk A&dicdl 8BARPGEAR a*Rfdcomposition is too high, it may affect
adversely the efficiency of lens production, production cost associated with energy
consumption, and/or optical and mechanical properties of produced contact lenses. In
accordance with the present invention, the amount of a radical scavenger in a fluid
composition is to provide an induction time which is from 5% to 50%, pref erably from 5% to
25%, more preferably from 6% to 15%, of initial cure time. It is found that with such amount

of a radical scavenger present in a fluid composition, the radical scavenger can have



depending its preparation history and tenperature.
Addition of a radical scavenger in the fluid
W@ 0vp0%istd on can provide an increased i nducti OPCT/ERP®04/010135
Preferably, or less of a total induction tinme is
caused by oxygen and the r i s caused by the
scavenger. Variation in ogggen concentration thereby
has | ess inpacts on the edge quality of contact |enses
produced according to a nethod of the invention. By
minimal iadegrea $ffaels vhéhe eptisehandanpdinnisal propadies af cydas) danges propiuiced
ﬁomthéﬁi& ?ﬂ osition, one can mnimze
r0ss % |ng/polyner|2|ng of the Iens form ng materi al
outS|de of and inmmedi ately around the periphera
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corresp&rﬂ:%gﬁ@hoﬁs ﬁ?)negﬁf cxﬂwﬁ afidf i’f‘é’f%aﬁlz]nfggsré&bés? cé\%nPQr 13 p@g\hF‘@ (4-

ucti o Yo to efe
hydroxy{2;2 Mmb598tacnetinds! nmr@llrryl%fl dregolagicah é%%#/?-?%ﬁ Q@*Z} Mgre
preferabl] af' Il ?ajdlc%Péc%vEﬁ is & néﬁ‘xre{ll guﬁlné‘ftclpmﬁdén?H@Q-ré’dM Btakhger.
adi cal scavenger prese conposi tion,

the radi cal scavenger can haveni ni mal adverse effects

In accorPQnéehﬁ it cﬁ)‘?é’éen@m%%ﬁh@ﬂbl@%nﬁbglﬂﬁ Is £801@fon3lI&-forming
enses produc romthe fluid conposition. n
materialdr $rprasRiwedl eliadind sgavensat o msvrntdiee lighig or mfltod e lens-
[

forming e o R s g gl Efn bE any
materialg KBQwM ie# Skillerbartisrn. F@uexaamée,rﬁakenﬁfcpﬁmwmﬁ@nawwmase one
or morerg)'r ?Fﬁ%@ &‘ﬁhen {lﬂxl% é)zr:ﬂrn%eré‘?ﬁbﬁ]g%?@%ﬁc%v mBkfoh@fPand optionally
further inclwder varioys QQ@QWE%‘Q sHeh peRhetaiitiaiar odsibiilyitiong agent, fillers, and
the like.SCavengers. Exanples of naturally-occurring

anti oxi dant free-radical scavengers include wthout

l[imtation vitamin C (ascorbic acid), Vitanmn E
It should E@GR&H?%Q& ﬁw@ﬁ Elﬁ&f?\terdoﬁ% e?oﬂlﬁ{e?é SR sillcBRe-free

correspondi ng ric acid. "Preferably,
prepolymers ceadiedged it epfﬁ@%emt inyen’tEWPo (4-

hydr oxy-2, 2, 6, 6, -tetranet hyl - 1- plperidinyloxy, free

radi cal ) (CAS# 2226-96-2). More preferabl
A solutlmwuaclans-é@wwd@eieﬂalscaa heatrepape pY 6*@&9'9’&”96%9 @ﬁﬁqum'%m@tena'

in any sthifd®fs SGHER ﬂhoﬁr?%veﬁﬁé&@{)n sKIIIFiA Ml 3R xamlds 6fr}>‘€utélfl§§810énts are
I nventi on, onposition IS a sol ution

water, aICéhélsf%I%aﬁ& r@r%kmls, for exp@pieribangt er Bﬁtf@nplaanwrthermo re
carboxyﬁgﬁc‘s@ g?ﬁrﬁeﬁgéu& axivme it driRenidd, Gl dtarQprétR! dolvehts@such as
dimethyl sulfoxide or methyl ethyl ketone, ketones, for example acetone or cyclohexanone,
hydrocarbons, for example toluene, ethers, for example THF, dimethoxyethane or dioxare,
and halogenated hydrocarbons, for example trichloroethane, and also mixtures of suitabl e
solvents, for example mixtures of water with an alcohol, for example a watet/ethanol or a

water/methanol mixture.



material in the presence of a radical scavenger. A
| ens-formng material can be any materials known to a
wa@Rioshzss4mrti san. For exanple, a |ens-form ng PEL/EP1084/010135
can conprise one or nore prepolyners, optionally one
or nore nononers and/or macroners and optionally
further include various conponents, such as
photoinitiator, visibility tinting agent, fillers, and
the like. t should be understood that any
A prefesed 'gnmpe:—f ¢emst+faimhg gxep;emlmbryerpeemlmeramh@i dre ovarbey-dotudd e and/or

motat 1 FBLABR 2 SARaREAF e PR SE8 T Bpatdggpo o

more prépsigmiers which Iaea prefesalilpima supstaattielly @lre forma(eyg. spurifiath Ibsy

ultraflltrggclng%er%@ W'?aft%erocrﬁ? gﬁg’ﬂ)&&k' liklﬁglbxgﬁ{mqg ra%iq}lgﬁ %gg%ac§ lens

may redbiral gractichly, nd moreexdsplgers phdiation rsunie .6 aompljcatetbextraction of

oot S DB 5L A IF Bl o sover

free or idiayeedyd sduiionoso that asubsdught stivent exochbingeor thethgd@tion step is
not neCfsosrar)gxarrpl e acetone or cycl ohexanone, hydrocarbons,
&0 exanpl e tol uene, ethers, for exanple THF,
dlnethoxyethane or di oxane, and hal ogenat ed

one exEE X BtepTed pRasF ML F vl SO PERR G o Epi Gatoonon
prepolymer. Wikire preietablyan wadteredobible rossliekabip pelyvinybaleshiadt grapolymer is
/ f r.ouip. of
apolyh)?er?yl %%umm%“ aelr%egaelrére'ﬁrlf‘roseg% ylﬁsesg g:'.d5 i’% eg],deG,303,687 and
has a medgcelar wighlbbbataeﬂﬂt aboutegd00a lahd wmch\mmpdlsemfraxu\mﬁtca@)é’m; based
- ' t 0r i il ne
on the tf)ulﬁ%r%r%fe h)gdr‘l‘éx (l)ﬁ{/ogukggw t&%ip?h) \%yl 8& eé L ggﬁ"% éfﬁﬁ% forthufd i, land I,
I and Hisodstrat ared lly pure form (e.g., purified by
ultrafiltration). Therefore, after
crosslinking/ pol ymerizing by actinic radiation, a
conta 2 Ien§*2may require practically no nore
e/qu /pu\N\fI cation, such as conplicated
ext |on of unpol ynerized constituents. Furthernore,
sI kd ng/ pol yneri zing may take place solventfree
ueous solution, so that a subsequent sol vent
exchan e oy%he hydratl on step is not necessary. One
exanplg—of”a preferred prepolyner is a water-soluble
crossl i nkabl £ pol yvi nyl al cohol) prepolyner. More
preferably, M2 wat er-sol ubl e crosslinkabl e pol yvi nyl
al cohdk) preépol yner is a pol yhydroxyl conpound which
R o U S Pat. Nos. 5,583,163 and 6, 303, 687
and| h nol ecul ar wei ght of at |east about 2000 and
'%h conprises fromO0.5 to 80%, sed on the nunber
of Xyl groups in the polyvinyl alcohol), of units
of the formula , and I1,

R— R7
Hp Hap
c c
\\\CH// o N
|
(@) (0] III

H
R——N—~Rg



and IIl, or and Il and IIl In formula | Il and III,
the nol ecul ar weight refers to a wei ght average
wodosoedsas wei ght, My, determ ned by gel per meR€T/8P2004/010135

chromat ography. n formula I Il and Ill, R is hydrogen,
a C-C alkyl group or a cygloal kyl group. n fornula I
Il and 111, Ris alkylene” %Ving up to 12 carbon

atons, preferably up to 8 carbon atons, and can be
i near or branched. Suitable exanples include
In formyletly It ene 11, Hlex yriotssslar peighl tetere to butejdht nesrage amydoaitze mveight, Mw,

- yl ene, 2-butyl ene and 3-
determg‘%ﬁ%&ﬁ%ﬁ%@%ﬁ% gﬂ?”ﬁ%ﬁ%@&r ably has up to 7,
particularly preferably up to 4 carbon atons.
tih r Lcul arl [ rred. n
i formtE Y BFE R 30% BN OE S, Gee 80 Shtk 7 arelRREV ol
seven, in particular up to four, carbon atons. Most
f o [ r.oul R.J n
i formBedy FAPU R s UGKPEHAFRg 1B 1b 38 coBoM b i lblefeg e to 8 carvon
atoms, @ndsain ba kingdrer baaticbad!., Syitableexaimpieslimohidegoaiyena h2gylene,

ponsio et 8B B REIHLIT e, 21yl LS LEhS '
pentylemhi/_%ikvlﬂlei 8 paefe bl hasi upabl 7y pariisaltly prieéatably upss Kicakalsh atoms.
Methylerﬁ’%?d('}%?“@E%%éoén}%ﬁ%g@b%g5’?‘?%'1%) atons, preferably having

rcul'arly preferably having 2
to 4 carbon atons. The ol efinically unsaturated,

[ I di 13V . n.atons is
v SRR} QRTINS FIRLAS S350 7 AafiLBEl ™ R bror
atoms. pgst preterably.df-kiehydropervi ng 2 to 8 carbon at ons,
particularly preferably al kenyl having 2 to 4 carbon
atons, for example ethenyl, 2- propenyl, 3-propenyl,
In the faropili ke My s amelgBmigally unsaterapéd, electtodedibdsawingsichensinkatnid radical,

o e R G W

a acrd or hacr
unsaturptegrpgyegicahaidior fasmula RHEOr, drdivbigh RRis an elefisidalyalnsefiurated,

crosslinE(él\llﬂl_E %’%%‘I Iha\lgh 5/ 8’[%%2 Eﬁ%@@;ﬁorﬁ%ﬁ&%& r\:%fgc%oé:%rggb(a%ms,

particularlygoefrrably having\Bite A cprbenditems.i ndependent |y of one
another, are zero or one, and R and R, independently
of one another, are al kylene having 2 to 8 carbon
The olefinieatly ungaiyraied onesslinipbl nadicabRdeavingr? ot 2hsarben atoms is
ferabiRbitb AN fdviRl toafdhl AGhL RRBLE i Q
pretera cgr_ bo'jy at \gn%\églr)% Iaecﬁeal‘ﬁk@%%’gng%hlg I%gggﬁf‘éwggé%gﬁ% on
atoms, partieylarly rratasay alkems havingRyie dvaddokydiemedoyéxameple ethenyl, 2-
propenyl, 3-propenyl, 2-butenyl, hexenyl, octenyl or dodecenyl. Ethenyl and 2-propeny! are

preferred, so that the -CO-R4 group is the acyl radical of acrylic acid or methacrylic acid.

In another embodiment, the radical R; is a radical of the formula IV, preferably of the formula
\Y

-CO-NH-(Rs-NH-CO-0), -Rg -O-CO-R, (V)

-[CO-NH-(R5-NH-CO-0)4 -Rs ~0],-CO-R, (V)
in which p and g, independently of one another, are zero or one, and Rs and R,
independently of one another, are alkylene having 2 to 8 carbon atoms, arylene having 6 to
12 carbon atoms, a saturated bivalent cycloaliphatic group having 6 to 10 carbon axtoms,



having 13 to 16 carbon atons, and in which Ris as
defi ned above. Alkylene R or R preferably has 2 to 6
w@ 200502588t ons and is, in particular, linear. SeCT/AEPR1004/010135
exanpl es include propyl ene, butyl ene, hexyl ene,
di net hyl et hyl ene and, partgfularly preferably,
et hyl ene. Arylene R or preferably phenyl ene,
whi ch is unsubstituted or substituted by CrC -al kyl or
Cr Cy-al koxy, in particular ,3-phenyl ene or
aryleneal&ylprhﬁemyalleyd@wawylm lhlewingﬂ - phearhore atomsiorsayieneslieyipnearylene
I referably
naving B HEleE Gl EiohR, SR e e e b ) o
exanple cyclohexylenenethylene whi ch is unsubstituted

AIkyleanh Epﬁgb}etféﬂaﬁ? 2%%6%? dﬁoétgmg%EEY% lrgﬁQrH ar fn?Jar Sl]ntable

c cl enemnet ene, exa
examplemuaclbdaaroambnesmpwem@mexylam (dahethmhtéxy@ny |aadaoamwarbf

Qgﬁaryl ene or aryleneal kylene Ror Ris
prefera%{(,ge)?a 'y phenyl ene, unsubstituted or substituted by
C-C-alkyl or CC -al koxy, and the al kyl ene unit

Aryleneth ed'r?ﬁ is gl%fé%l?lg %ﬁ@wl ne; lwgﬁh% Fﬁ&%@ﬁ%teﬁ%&uﬁﬁltm@gﬂg Cegﬁe -alkyl

or Cy- Cﬁalkom gl mqrp@lafrb&lphemyéém@r 1p4-9he1134m19yor methyl-1,4-phenylene.
phenyl enenet hyl ene or net hyl enephenyl ene.
Aryl eneal kyl enearylene Ror Ris preferably

A saturaibe hya@nwmlipmtkgrmﬁimvrews orafelablyi cynlghepp'letr@ of
yclohe%ﬂér%;g?é g[ﬁﬁlebg)ntef%ﬁeex%br{ﬁ)/ QEE.PE%W%%&\]‘\&H){IS%% e h is,unsubstituted
or substfrtetidyatie\or mard epsshyd @mupg, iof emplartmhfévlpycz!@he)(yl_en@methyl ene,
for exarﬂﬂgH%higalgnﬂs%@%%q%dﬂélons phenyl ene, unsubstituted
or s

ubstitute al kyl , cycl ohexyl ene or
cycl ohexyl ene(C -C - alkylene) unsubstltuted or

The ary%@@hlﬂoré&ggﬁéé gﬁg%fgﬁbe@ngﬁ&gg Bﬁéqé%efeab'rwﬂwﬁerﬁwene
unsubst.ttql;emokyul@qil@;tpch by\@&qtgalkyhont GeCt- gl,kmgu @nd the gkylgnegunit thereoT is

preferatf?\%1 b”@{; nye‘?l%‘)&%réé lﬂéthﬁ/l@?é bﬁét}‘\]yl"éﬂé r]ﬁ ggf\ﬁﬂ%{ ;ﬁ%ﬂﬁllene Radicals

am no group
Rs or Rmﬁ toil tmoafe rhereforel piséardlel phgnibenenteshydenreergmethylenephenylene.
hydrogen or a C -C al kyl radical and X |s a
counterion, for exanple HSO ", F ar" ", CH
Arylene@iyieneargipne RBP] Rais nHeferablynpheny oo Kat G- Mﬁw)phemylene having up

[
to4car9&£] ét'pﬁ%rlﬂ eﬁ gl?ea%ﬂﬁg@ e((%rnp% &E@/%Dﬁhﬁlﬁé %g@
tertiary am no incorporated into a heterocyclic ring,

The radfc%rsN%Xé’rw ?re%feraz@'kn%}é% ndeH I%ne Mﬁér"'al)%en%&nﬁ'@é 106

carbon at9mhéh¢rytﬁn@aun%fbswuwmﬁ@ab$t&ute@|brzs£sTQy a¥fyltoyplpheyiene or
cycloheRAsAE(@1-8 aflfylene), unsubstituted or substituted by C;-Cy-alkyl, phenylene(C4-Cy-

alkylene), (C4-Cs-alkylene)phenylene or phenylene(C4-C;-alkylene)phenylene.

In the formula Il, R is a primary, secondary or tertiary amino group or a quaternary amino
group of the formula N*(R’)sX’, in which each R', independently of the others, is hydrogen or
a C; -C, alkyl radical and X is a counterion, for example HSO,, F, CI', Br', I, CHz COO",
OH’, BF, or HPO,".



unsaturated, aliphatic or aromatic organic acid or
sulfonic acid. Preferred radicals R are derived, for
we@x@sptas43 f rom chl oroaceti c acid, succinic aciBCT/EP2004/010135

glutaric acid, adipic acid, pinelic acid, nmaleic acid,
fumaric acid, itaconic aci d, citraconic aC|d acrylic
acid, msthacryl i c acid, phﬁ]al ic acid and trinellitic
acid. Alkyl has, in particular, up to 7 carbon atorms,
preferably up to 4 carbon atoms and is, for exanple,

The radmmw areetrmdrtlcmmopmino imhg4 orati( C11+§J7tall{;41)a5rimo Aldnoxgr

dlphenyu%-mPS Q) & a(; Péy‘ri)%?rﬁ)\ﬁ%ﬂﬁ tﬁrgargfagﬁlj{]oe@é?%gﬁrat&{é{ W ﬁgt]e¥ocychc
ring, foredxXample I‘ﬁiﬂ@mbdﬁHath(@Hé)aoﬂ\lH EsHls) b OxHE)2, ZINié(pbemdaM ent

group -R - COO is present if q is one and absent
i s-z¢ro.» Pol yvinyl al cohol)s containing
CEHS)cPrhégﬂlqrnka e-groups in which q is zero are preferred.
The blvalent group CON+(R-NHCOOq-R-O is
one_and absent if p is zero. Polyvinyl
In the f%rm%wl, )qs 'Sc*@ﬁtr %‘i"?ﬁ' 152 HBOERFIRIIRASI YrtdRARC, SRIUWHPER" p

unsatur'aﬁadz 8lighadE 6r BloRfAE bRghnidladidi6r AMoMEiaRM. PratEREPIadfcals Rs are
npri sing units containing crosslinkable groups in

denvedv\]q,r @ﬁarﬁplpsfr@ﬁ@hlqnypézepg]a@q FerigicHcid @ ,cyaoicg,aglplc acid, pimelic

acid, m&elctdci! kdhaiy &fi@iRB6Mc bsid it EddnicCadh |a)éWllé‘Hbld %emaeéy).é acid,

si ng cross| i nkabl e groups in which p is one,
phtha"q%ﬁﬁn%tr!”&”ﬁ'é@&'dand Ris C-C- alkylene. n the

forrrula N (R) X Rlis preferably hydrogen or C C
and X is_halide, acetate or phosphite,
Alkyl ha@xlgrﬁﬂrtg:ular,\pq @%yar@p@é\gms Prgferebly up ted, caétmp atoms(@cHS) for
examplé] ethyMathgr, pﬁdbhlulbh@/l &1 @gYutynkabl e pol yvinyl al cohol)
according to e invention is nore preferably a
pol yhydr oxyl conpound whi ch has a nol ecul ar wei ght of

Alkoxy [ds, ireg&ticalo uf) 2P @arban citovhs, phsieraply £ 4 sapdafenisPand is, for
80% preferably from1 to 50% nore preferably from 1

%
example,gnethoxy, Sy PRy EW@?%B”?”TW‘B?WQ to 15% based on
the nunber of hydroxy! groups in the polyvinyl
ts .of the gorrrula V\,here%n Ris

. al coho of U
The b“’g&T‘WPB%leRh%W % “Qipfs PEPsENidhg FRNeATEHAPSCR 1 4 ISRt opgcé}ﬁ(vmy'
alcohol)@lcoftaifin@biegslinkble Yoo darkh qﬁ@ﬁeB drg F?eféﬁéﬂi cal of
formula (V). Wiere p is zero, is preferably C- C

al kenyl . Where p is one and ¢ |s zero, Ris preferably

The biv&lent groab kadmm(ramHR:o&))ar-ag-ef-aéaéryss&%hf @slﬁﬂnb%ﬂhﬂabsent if pis
erera

zero. P%[y(wlybqq hogggﬂg}qagﬂ@ crg lubgt{k? 9@”@@%‘9’“@? élél zero arg preferred.
-al kyl -substituted cycl ohexyl ene or cyclo hexylene-CrC
-al kyl ene, unsubstjtuted or, C C- al kyl -substitufg
inthe pRRLH EE oS BT PGS coRea PRk ighens whigh b s one
the indeRNERr&BRbY £ero S deyitBdrereiaaimek @ngiverRo olyivieyielaBblys C -

compris(n:'ng crosslinkable groups in which p is one, the index q is zero and Rs is C4-C,-

alkylene.

In the formula N*(R")sX", R' is preferably hydrogen or C; -C; alkyl, and X is halide, acetate or
phosphite, for example —=N*(CaH5)sCHsCOO, -N*(CoHs)sCl', and —N*(CaHs)sHoPO,.

A water-soluble crosslinkable poly(vinyl alcohol) according to the invention is more preferably
a polyhydroxyl compound which has a molecular weight of at least about 2000 and which



al kylene, and Ris preferably C - C al kenyl.
Crossl i nkabl e poi y(vinyl alcohol)s conprising units of
wao b@spozaseall a , and 11, and 111, or and Il and PCT/EREN4/010135
be prepared in a manner known per se. For exanple,
U S. pat. Nos. 5,583,163 a?? 6, 303, 687 di scl ose and
teach how to prepare crosslinkabl e polyners conprising
units of the formula | and Il, and Ill, or and Il and
I11. Another exanple of a preferred prepol ymner
comprigasdiorn Origtot89 %, hneeferabbrfraron to $0%, watre preserablyIfonvil tyL5%, even
r .
more pfGAB HERTL R 2%, B S g AL Ko ko ERb R P ovviny
alcoholptafiyhigndfdhé fyrmuteslawbersireld isnGi-Oe-alkylenethaying up $@ 6 cadeanyatoms,

. ' |.eni t. .
o is R 8 -GnaRh I ETLGRLAY, DS AL TR RN R i
zero, Re spukfgraily Eat-iGaralienydWdierep isatnd araky isoreso, (Rl iy prefgrblblyeC, — Cq
I : d Wl L
ahoiondo4 8 BRI AL Eheh il g G Ry laproreaon
C; — Cqi adloytsren henyigreu pesubBlitefedrai 6l 4G --alkyd-siissiitytath ayadolexplpréd or cyclo

. , . ¢ ¢
roxyofiSL YU SIS 8RRV ERE, ZRL B AL bnk B Bl
Cy-Cr-alk@jeme(fReny|Ope,-dd phanyleteeC e Cralylen®phenyieheRRg is preferably C, — Cq
j f~on , are each |inear or
alkylen%:%ﬁigﬁggf)%tfl_a%g@_c&l—ky? @hgsﬁ'and n, and | independently
of one another, are each a nunber fromO to 100,

) ' , : i |
crossiHASIGIYUAT ALEE oSBT wl®, Al U | BT 1 e
It and libfarf b§ peeplaratbiara roanisr &knehie gensd. floaexampe] Y.By dabRps. 5,583,163

K - [ ,
ond & SG5RP W8 KR B b Pl MIBER i g unts o
the formga & Iranatblef and Bl, of | andill pod ikt her pol yol , which is the
pol ymeri zati on product of a compound of formula (2)
and a glycol, (iii) a polyester polyol, which is the
Anothepetayie piapraberres prdpelymer accosting toihd invenfiar ima wateR3glulale

vy oA SRFLSRL el AT By ARG RSBl B
polyurethes g witb amsiteylemiepliyungatdrated amipel (pémkeyras seapdnslary amine) or an

et 4B o AL RS BBk e o
be a coppiymarization piyeduct oftad dedsy one Bolligikylene/glgeauasoraprlingttiontaining at
least 2 hytrSHPFidubY! & AYeddEn@Eompound with two or more isocyanate groups.
Preferably, the isocyanate-capped polyurethane is a copolymerization product of
(a) atleast one polyalkylene glycol of formula
HO-(Rs-O)n-(R4-O)m-(R4; -O)I-H (1)
wherein Rg, Ryo, and Ryy, independently of one other, are each linear or branched C.-
Cs-alkylene, and n, m and |, independently of one another, are each a number from 0 to 100,
wherein the sum of (n+m-+l) is 5 to 100,
(b) atleast one branching agent selected from the group consisting of
(i) alinear or branched aliphatic polyhydroxy compound of formula
R12-(OH)x (@),
wherein Ry, is a linear or branched C;-Cyg aliphatic multi-valent radical and x is a

number = 3,



nore C -C al kyl radicals, and an unsubstituted nono-
and di saccharide, (v) an aral kyl polyol having at
wo e@sn238y ee hydroxy C -C al kyl radicals, and ¥CI/EP1004/010135

| east one di- r polyisocyanate of formula R -(NCOYy

(3) wherein R a linear or branched C-Caliphatic

pol yi socyanate, the radi calBof aC- C cycl oal i phatic

or aliphatic-cycloaliphatic polyisocyanate, or the

radical of a C-C aromatic or araliphatic

@pleypawyarmﬂmr vaiiich ¥ the palymerideion prazincPoftsocdimpdime of formula
o) and Blcat[\(]anate capped pol yurethane pol ymers according to
)an f"ﬁ’ vention may be produced by following a

@0 v polyd stapahron addeh is oy palyxasidation prodacisaflavembpesd of formula

i t | yal kyl lycol s of
2.« oFeBiraeeas BB BB W o 5o
(*N) amwdda@pmgerﬁoaw( saeged ot thée pjoupradnsibingdhe OfEg-cgcloal kane

which s By B oyiRyE S 0 PRE G LB 8 iR i P LEEN B feftal a oo

Ce-cycidafiaft wthidhds s(rl@é!iﬁﬂ@cﬂ‘ EY'B A Wdtoxdygrégiseshdtivhiéhe siBstteidd by one or
m xture to mak ted reaction mxture corrpr|S|ng

more Crc%nﬂbrié@ﬁ*cqle)and@éhweﬁtwtesyn%wd AOAFBEREAIIRC) in a
@pah BRSO A HaORB el Yoastihred IR/UPEE A L Lalll rddidis, BRLT ed

reaction mXxture I's continuousl ){ and t hor oughl y.
61 iatrengt are dher relVEPRigneleméeaiir e or above and

prqa‘{g.r(;q@by under an inert atnospheric g;)vr ronment (for
exanp I.n nitrogen or_argon at rrosglhere Reaction is

W?'Pd?ea liggar grhranchgebisd 2« AtRtRie PP §°QW§835958W§H'8@@ a Cs-
Cos cycl@@@harrdlorFaTrphﬁrcs@réﬁJarwr@ RYlyisceyaRne bt te(radical df@) c€4:§

nown conppounds or ound m xtures, or
aromat"bﬁ't%?P@@t'Pﬁog(gQBY%%én%yt 2 REREHEOR IRAE- per se.
Anot her group of preferred prepol ymers i s discl osed in
849, %41 Suj t abl e opti cal al s dj scl os
The 'So‘i%(é%t? 2P’y pfurgEang Lol 6°F°°éd"b% "y‘b? IRYENUITLBRY P e prociuced
by folloidf ¥ &bNEhRIeiplddtes OFdr dxahplé, myé gdswmres@p@beg@ AksA0R8 or more
? sed on t c{ g ?ﬂ%?f ox%r
PO'Ya'kVL%“&L%é"OISrPf W@‘L}%I‘S QWFPO%PE P”B’Fe W brapghirg

agents (@6m@8hérﬁ (I9)) aHP@shd Mixtre il A&t ydrRinBaimaiRd@t & melting
yvin Iam ne, re ecti vel

temperayqrre é)ﬁ@b g -I: en,@.’q_e O?Q/ﬂb- or g@yrgécyléglpttesof ?Qgc_x@rqre ) oL rrrnur.lro%e nt

(c)) is added to the melted mixture to make a melted reaction mixture comprising component
(a), component (b) and component (c) in a desired stoichiometry. The temperature of the
melted reaction mixture is continuously and thoroughly stirred at the melting temperature or
above and preferably under an inert atmosphetic environment (for example, in nitrogen or
argon atmosphere). Reaction is monitored by, for example, monitoring the isocyanate peak
in FT-IR spectroscopy. Components (a) - (c) are all known compounds or compound

mixtures, or may be obtained in accordance with methods known per se.

Another group of preferred prepolymers is disclosed in US 5,849,841, Suitable optical
materials disclosed therein include derivatives of a polyvinyl alcohol, polyethyleneimine or
polyvinylamine which contains from 0.5 to 80%, based on the number of hydroxyl group s in
the polyvinyl alcohol or the number of imine or amine groups in the polyethyleneimine or

polyvinylamine, respectively, of units of the formula VI and VII:



CH H CO (VIl) NH =CH? wherein R1 and R2 are,
i ndependently of one another, hydrogen, a C -C al kyl
w@e@ap2s8an aryl group, or a cycl ohexyl group, REEERIN4/010135
these groups are unsubstitued or substituted; R3 is
hydrogen or a C -C al kyl group, preferably is nethyl;
and R4 is an -O or -NH Dbridge, preferably is -O.
Pol yvi nyl al cohol s, pol yethyl enei m nes and
pol yvi nyl am nes suitable for the present invention
hﬁv@{ a_@u.qiger aver age nol ecul ar wei ght between 2000
and f,Op0,000, pref erably between 10,000 and 300, 000,
nor e eréf\eley bet ween 10, 000 and 100, 000, and nost
preferabl 710, 000 and 50, 000. A pgyticularly suitable
polynmerj zabl e ,optical material is a water-soluble
deri vafivg of a p ] yvi nyl al cohol having between 0.5
to 80% pnglerabl y_bgfiween 1 and 25% nore preferably
between .5 andl 12% based on the nunber o f hydroxyl
groups in theopol yvinyl alcohol, of the fornula
111t hat has nethyl groups for RL and R2, hydrogen for
R3, -O (i.e., an ester link) for R4. The prepolyners
of-@he-Fermittae VI and VI1 can be produced, for
exanpl e, byl_Lc_aacti ng an azai actone of the fornmula
VITI, RLREFC(VIII) HC wherein Rl, R2 and R3 are as
defi ned ;abgve. .wi ts a pol yvi nyl almgohol,
pol yet hyl enlei rni ne| or polyvinylam ne at el evated
t enper at ur eyu—bet-wasrrabout 55 C and 75 C, in a
sui tabl e organﬂk sol vent, optionally in the presence
of a suitable catalyst. Suitable solvents are
t hosewhi ch di ssol ve the pol yner backbone and i ncl ude
. octiL£ pol ar so] vent e. f or,mam de
whereindi' ARSI 316 WP e lLS s I st SRR C 2 riGalighgroup, an ary
group, éHa@/icloybxy ghdups Mereirpméb@lthpi la'ret ureuesitaseor substituted; R®is
acetonitrile, nitrohenzene or zene .
oo et 6 AL G SR B ME TV e at e 8 2P 2P Y- bridae,
preferably il -@d e Poliny Bdlyotie, pelyethglegeimiridsi anidipdlyamyaeéninednslitable for the
present?rq\%%ﬁgr% hgvesg lfut.u'snbere é\%reigedrlnagctn}%rt vlvéllgr%l t;e?wuéce%t 5000 and 1,000,000,
preferably between 10,000 and 300,000, more preferably between 10,000 and 100,000, and
most preferably 10,000 and 50,000. A particularly suitable polymerizable optical material is
a water-soluble derivative of a polyvinyl alcohol having between 0.5 to 80%, preferably
between 1 and 25%, more preferably between 1.5 and 12%, based on the number of
hydroxyl groups in the polyvinyl alcohol, of the formula 11l that has methyl groups for R' and
R?, hydrogen for R®, -O- (i.e., an ester link) for R*.

The prepolymers of the formulae VI and Vil can be produced, for example, by reacting an

azalactone of the formula VIil,

R1
R3
l /N—C—-——RZ (VIID)
HyC=—C—C
\o——czo

wherein R, R? and R® are as defined above, with a polyvinyl alcohol, polyethyleneimine or
polyvinylamine at elevated temperature, between about 55 °C and 75 °C, in a suitable

organic solvent, optionally in the presence of a suitable catalyst. Suitable solvents are those



A further exanple of a preferred prepolyner is a

wat er - sol ubl e crossl i nkabl e pol yurea prepol yner as
walemsoedsesl i n US Patent No. 6,479,587. A pref ePCBEP2004/010135

pol yurea prepol yner generally has a formula Q CP Q (4)

in which Qis an organic radical that conprises at

| east one crosslinkable gr&dup (carboncarbon doubl e

bond) and CP is a bival ent copol yner fragment

consi sting of the segnents A, B and T, provided that a

which di29 Pielmlhe ﬁolgihgﬁja?cﬁ(barhe’\ar}@inﬂcblé @Em@tibp%lar mmnl te.gl, fohrin@fide,
. [ 0 a.se nt A or ln the co mer

dimethy{PIRBIE: CPAIRWREEP DS Faidearirstivl Spispie BYRe: s

nitromdﬂfam@edcdg@nimlles agmegzeﬁelpch|<]§io$élnz‘e<nlenmibmo(o4ﬂethm émlg:ll@m( ne.

. LA s a biv nt radical of f a RN ANR . a in
sutabig e @SR Filast SirR, o Padi iR BRe b PR S8 4.6
dibutyltgldneodater is a |inear or branched al kyl ene radica

having from2 to 24 carbon atons and each of R and R
I ndependently of the other is hydrogen or
A furthefexeRdid 6f & refepred prdslyiniartied watds-salubyd crosslinkdblé pelygrse

of the am nq, t erm nates the copol yner
prepolyfies gnarecHonay e gt No- B BieB?” & RrejoFed ROyLR Birpoymer
generalfyaia®d orihdl, the segnment T is a bivalent radical of

formula - HN-H C Il (5b) in ich X is a bivalent

al i phat PE‘“E)I/DEI_U i phatic, ali fihti c- cycl oal i phati c,
in whicthQagah ioeganid @dicphiahi contprisas apleast aheldsdinicatd gréup (carbon-

carbon %gﬂﬂ% slgh@na}qfdglﬁu' & bi%é%gttq%ﬁo&ﬁﬁ%gﬁgtg@gﬂg %pglﬁfnggn@déﬁ% sggments A,
B and T, Eﬁtﬂ/ﬁdﬁddf Bms s'eggrﬁe_rtt eor® h%{lwd}es‘ollldv&ﬁmem_ seuyserg Mwetich is followed
above for, . R, is a bivalent_ali ic, . , .
oy a se BRI P Bibp e aPn BeeBeRcr Bap s i actog) G dermulgy (@) s
bondedao al degh®ht A dnBdr ocar bon radical that is interrupted by
at | east one amine group of formula- (6), in which is

hydrogen, a radical Q nentioned above or a radical of
In formdla(4itha s€yroBht A i8)a bivalent radical of formula

R14N A1-———NR14, (53 )
in which A, is the bivalent radical of a polyalkylene glycol or is a linear or branched alkylene

radical having from 2 to 24 carbon atoms and each of R4 and Ry4' independently of the other
is hydrogen or unsubstituted or substituted C-Cgalky! or, in the case of the amino group that
terminates the copolymer fragment, may also be a direct, ring-forming bond.

In formula (4), the segment T is a bivalent radical of formula

H H
—G—N—X—N-—C—

0 0 (5b)
in which X is a bivalent aliphatic, cycloaliphatic, aliphatic-cycloaliphatic, aromatic, araliphatic
or aliphatic-heterocyclic radical.

In formula (4) the segment B is a radical of formula
RisN——B——NRs’ - (50)
in which each of Rys and Rys' independently of the other has the meanings given above for

R4, By is a bivalent aliphatic, cycloaliphatic, aliphatic-cycloaliphatic, aromatic or araliphatic
hydrocarbon radical that is interrupted by at least one amine group of formula



in which Qis as defined above, and CP' is a bival ent
copol yner fragnent independently consisting of at

wo e@s238wb of the above-nentioned segnments A, BCHREP2004/010135
provi ded that a segment A or Bis always followed by a
segnent T which is followed by a segnent A or Bin the
copol ymer fragment CP', tHdt- the radical Qin fornmula
(7) is bonded to a segnent A or B in each case and
that the Natomin fornula (6) is bonded to a segnent
T when isRg radical of formula (7). A crosslinkable

pol yurea ﬁr_polyner can be obtﬁéned by reacting an
acryl oyl c ide o r an isocyandte group-containing

in whicha# ¥4 lafideogen, Beadies Iy eheovddtdboge poh yadieal pbformalapr oduct
of NH - teranat ed pol yal kyl ene gl ygols and di- or
polylsé%yan es optionally in the %resence of a

in whlcmmllsam tiefine@tdbeve, exergh' & ¥ blsvaleﬁtedfd“ped'nmr érpginﬁmemependenﬂy

consising 4145451 5 B0 R DB oA RIS A SRR BIRUASE hat o
segment Arop Immway&ﬁolmearb? azls;a_mhm &dvHidh IEEbIIbWGBEBJylthgmHﬂ\t WSor B in

e copirkarreiit P SRH DTS PERRMVIRL o ElpieBtlp bEhETh: A o5
in each téseEMdthAliRe 86atoanid f&!ﬁuﬂia 60 % (BeHAed poh wegient Pohye R gis a

s wth crosslinkable side chains which are
ramcm<g?§gp%£§ﬁ in EP 0 932 635; branched pol yal kyl ene
gl ycol -uret hane prepol yners disclosed in EP 0 958 315
65 O ol yal kyl ene . .

A crossifRgRIg PR RRTHT BEF B SPUEERBY J3ASHRS A SEpIsylshiariHe gy an
isocyanée YodupSddntainielg S/t Bﬁn@ﬂ&per with ramlly’rrmfabhm product of NH,-
. | yal am ne gl ugo a e sclosed in
rerminaiBip8afeS o R i th P e SR e s e Sl (e bR Rece & a

triaminewi t h a preferred enbodi nent of the invention, a
crosslinkabl e and/ or polynerizable material is
conposed of primarily one or nore prepol yners and

Other exgptplanyaréfgrrad d'rdpiotymdrs irichugki arosatinkaize solgacralamjdeaaiodeli nkable
i nkin | yeri zi ng pr ef.er,abl

s’catlstlc%f%]og%{/tgarﬁlﬁr y'Ry %céﬁxr{}elﬂ[\/@; ﬁrgiga %cgm%%og%er{t Yvhqcp ﬁre GiS&i8Edin EP 0

655 470mid\/w,=$16 ;M e@E6perodslinkalhle yopolpmeaof amyldmtamsmhgdtaoetate ahe vinyl

(YA al

atconol, PP Gyt et s B B BB Rl S ERh Rb Rveted st
copolym@ss witﬂi cabslinkelbit istte. chaons vm(ca‘lmieeilsdnsesm ER i 982 685; branched
polyalky%(g'eL%yc8Lur@g%lnglp#p}93y$%ge oggg f%ﬁ? %ﬁﬁ?ﬁ 8LbsS 6,165,408;
polyalkymnergucxbhtetm ridth) actryiate |pcepnb,mmmdnswtzserjmmﬁyo 961 941 and US
022138 RS oS R S RO Rhe ot sisiggealo PoT
patent applibatipin W® epotrgtit&iphobi ¢ or may be a mi xture of a

hydr ophobi ¢ and a hydrophilic vinylic nononer.

Sui tabl e vinylic nmononers include especially
In accordance with a preferred embodiment of the invention, a crosslinkable and/or

polymerizable material is composed of primarily one or more prepolymers and optionally
additional vinylic monomers or acrylamide monomers. Crosslinking or polymetizing is
preferably effected whilst solvent-free or essentially solvent-free or directly from an acqqueous
solution. The prepolymer is preferably in a substantially pure form, for example, as ol>tained
by a purification step, such as ultrafiltration. For example, crosslinking or polymerizing may

be undertaken from an agueous solution containing 15 to 90% of one or more prepolymers.



those normal ly used for the manufacture of contact
| enses. A "hydrophilic vinylic nononer"” refers to a
worRwsneIs4nhi ch as a honopol yner typically yi el BGI/BP2004/010135
pol ymer that is water-soluble or can absorb at [ east
percent by weight water. A "hydrophobic vinylic
nmonomer" refers to a nonon®r " which as a honopol yner
typically yields a polynmer that is insoluble in water
and can absorb |l ess than percent by weight water. t is
The vinplicadhemabérewhich meg ba duiditiooglyalsed faripmptd-croasiinkimg oy polymeerizing
. X1 U f . i | [ ] .
i acoofiltbe it fle AythiSh PSR kbl BRI RBR o o dp griure of 2
hydropleatitt @ichas hadropleibestingié nparooemt Stitablsevimtit nofnomers include especially
h i C VL Nyl j - ,
those nIRRREEY 6 ey FEIPE B Einuech B 2 orishlfie vimyi mggomer
refers to apnancetbrwiHidioas a hbmopelyreer typinalyntelds @ pplymgr that is water-soluble
t i al.ly. j 1 [ i '
or can SRR A4 herE0L e PR IHSE S wieboBE Wb holidht rgrers o
a monoaree Whichtastd korhopolyrogalyginalyivisds @ polwmehthahis insoluble in water and

can abqiE R R, e pb R R VR & 21 kvt acr vl at es. and -
nmet hacrill ates, C -C alkyl _ac’r_yl am des and o
tis prefgp REL 2T ABRafS N EHhoddrhe: o ERNARE XA bldphSoic vinyic

monomehwaitio a dlylepbitic vely§o rmoeomEy; Ghe@biyhis mixteneesontains at least 50

' al kyl rs L.n i C I : e .10 .
proniNARHEY SR ARERob ) S 1 TR R ahcoore
of the resulithigmlyhatresy be ingpovaebpithmli thgl watprednitart idyopping substantially.

f i vl t R
o e BB S RO BR AESAY  nge s,
monomatseare aniablenkiritapolynatizion adth thepnepalyohers.

nmet hacryl oxy- al kyl si | oxanes, N-vinyl carbazole, C -C -

al kyl esters of maleic acid, fumaric acid, itaconic
Suitablabydipphubiadoyic cnaomeraindludhewithovelimitohe Ce feealkdagylates and -
10 n f i oyl Ly ; -
methac@/éa?%sdxcg%l %gg@!agé)la\?ﬁ{jﬁg %ncf 611%5%%}{!%@@%& %c#glg@'rirﬂé,%@tﬂacrylomtnle,
vinyl-CvCdlk@sbates, 0f-Caealkemey) CeCadialisalends, ajyrane, &-€Caralivistyrene,

vinyialk bR i SR B ORBAS o8 BRbb f afER B orb By
acrylatesl| dogl -anethdcatiass andorraspbhdicgly barttiely, fluacingledracadates and
t.h ' | - '

metnacl R S0 0 R el Hlaca RSN AR A tes and
-methacrgltteacagrylekesnd methasryoxgabetsiloxened, N-vinylcarbazole, Ci-Cq,-

- al ' - et |.ani. des, .
+ s 0L G260 HALRR MR AEAL L 85 g e e
Prefereatdigl given &0l tplihratalkylssielt winvisylicainensaturpledrearkzoxylic acids with 3
o5 cadofIOHAT 1AL o B ARA0ES BRSPS Saftbghy
or 4-vinyl pyridine, acrylic acid, nmethacrylic acid,

suta SRR Bt B AL ksl AR B giuted 0.0
alkylacrgia®g arldcyriedmdandates ao(ylaraidkymeﬁw@pgylamidg, Gurfar-alkyl-acrylamides and
-methacrylamides, ethoxylated acrylates and methacrylates, hydroxy-substituted C,-C;-alkyl-
acrylamides and -methacrylamides, hydroxy-substituted C,-Cr-alkylvinyl-ethers, sodium
ethylene sulphonate, sodium styrene sulphonate, 2-acrylamido-2-methyl-propane-sulphonic
acid, N-vinyl pyrrole, N-vinyl succinimide, N-vinyl pyrrolidone, 2- or 4-vinyl pyridine, acrylic

acid, methacrylic acid, amino- (whereby the term “amino” also includes quaternary



nmet hacryl ates, allyl alcohol and the like. Preference
is given e.g. to hydroxy-substituted C2-C
WO 2008928uet h) acryl ates, five- to seven- menber eRICT/EP2004/010135
N-vinyl-lactans, N, N-di-C -Cal kyl net hacryl am des and
vinylically unsaturated carboxylic acids with a total
of 3 to 5 carbon atoms. Piéférred hydr ophobi c vinylic
nononers are nethyl nethacrylate and vinyl acetate.
Preferred hydrophilic vinylic conononmers are
ammorRarh)y draowy €4 10¢1-alkgtinaor pi dit €,-CN-alkyigininoy Cr-ali-alkylecaiates and -
' To facilit t he photocrosslinkin nd/ or
metha &L A EcorkS phE el B SRl BUBR AT B b o Rt REa
Co-Co-giitylitretmacryates;, fiverio sbvaramembetedal-einyldditamis, N,N-di-C4-C,-alkyl-

ot B B R S0 R 08 OETR o > e

atoms.i ncl ude benzoin nethyl ether, 1-
hydr oxycycl ohexyl phenyl ket one, Durocure(r) 173 and
I rgacure(r) photoinitators. Preferably, between 0.3
Preferreghydtogitgbidresgid noononters st rabthwlemngihbicigfatd &xed vinyl acetate.

Preforr PRI RBHG bl e pPbe Bl ChBlbbb Al -y

pyrrolidepatin@bctylamidat i on of actinic radiation (or the
spatial restriction of energy inpingenent) is effected
by masking for a nold that is at |east partially

To facilitatp dhevpladiberosginking apéeifor polyinarizihg pmcets, dirie dgsirabéeid. adbhe

oreton§RRE 7 S8 feud Ay SSLRIL WalF obAbADTERDGHE
photoinitatdisagLiitebledor thh e@reseint insehtaniimoiyde bemzoadnaethyl @theentr gy

| ' [ fo t.iall
o RISLRLRIHN T, Bulhtich 43 b FoRul BB, ety
between €st and2.0%n baseH omtheHetabwhight dfdhel pelfyniedzadieg fonnelatién,tdie

= i accordance with another preferred
phowm@%gog%%ﬁseeﬁf, a spatial limtation of actinic radiation

(or the spatial restriction of energy inpingenent) is

In acco?{at'ngér:] gvﬁg iag%?‘%{%g lteﬂwéatogﬁierrf&;a .oa?i% Iﬁrg%gi?)ﬁg??#@c I%Eiiakioeﬁ31 ?cgr the
spatial resticion okéneygaimpindeatent)ds effedtdd prmtaskingiforg mpjochatealat iast

prte Sy S09% (S RARLLH i b0 TREE e B dlnsor
crosslink'mga'§ tpeléation emelgy, espeblaby KVradistige gamnha igltatibhy @egion radiation
o ther LA, e SBBITRL DB SEQSAN Ul of Enperageeny
parallel peamiin pglesontthe one hahdiiefachieng gand exbiyiction atdhen ltiensther hand

L [ i r aperture in the sleeve or bushing
efﬂcmmﬁ%%sdlfﬁf;?%rﬁégguart z nold collimtes the UV light to

nore precisely define the | ens shape.
In accordance with another preferred embodiment, a spatial limitation of actinic radiation (or

the spatial restriction of energy impingement) is effected by a mold that is highly permeable,
at least at one side, to the energy form causing the crosslinking and that has mold parts
being impermeable or of poor permeability to the energy.

As an illustrative example, a chromium mask can be applied to a quartz mold to block
passage of light through portions of the mold where crosslinking is not desired, the transition
between masked and unmasked portions of the mold defining an edge of the lens. A



n the case of W light, the mask nay preferably be a
thin chrone | ayer, which can be produced according to
wpewsesses as known, for exanple, in photo andP@IEP2004/010135

l'ithography. O her netals or nmetal oxides may al so be

sui table mask materials. The mask can also b e coated
wWth a protective |ayer, Tt~ exanpl e of silicon

dioxide if the material used for the nold or nold half

is quartz. The mask does not necessarily have to be

collimatbt meabdbute mabé dieef@or imxchingl rousing titoqsdriziodlddollimates the UV

arran e or exchangeable. t could, in

d
light to iofe i EFS'IV dggn% h&\r]o e%‘agﬁyv\/nere at or on the nold as

long as it is able to fulfill the function for which

inthe et baY TR el R Vstel R e & Hinlardths Al fiEaR oe

producai(mptdnmgwtocﬁrotdrssesmk dn@mlfquexaﬁlpm‘ @ ;aﬂdtg' and b¥ litecgeapisy. Other

metals & HBAPEKGR naf Risb URIsBEP Maok p¥Beris b e iR pido e Boated

with a psétecte/ella{yar,rfat exanpie bf silbedioxddd ifltHefmatetial aised fut the mold or mold

vt i 6 oS B EaR PRSPl e 387, be
construptet e Bphrged toibe remenatpe ssexdhengenbis. syeake infprritipe, egkovided
in,or on the enment

anywhefl a0 B8 ridie B8 108 sk 9B do ful 6 ety R e TRtehote

namely tlidhaareardam of alldreaeoinae esﬁcﬂcgfrw@(untgosshml@danmndlemm then

except B8 st EEleribipdh il fuaPenel Biampfioadly awal
surfaceglipattis il doptacewith thet wutrdss@h@dss@amrmgematermu isinablirethaemanner

undesnr%gﬁpa%?gﬁ %d 88& ?lﬂ? ffgf;ts o & gggb?&éﬁtpaqy We%rgagég %ntais not,

screens
howevec,absoldEha¢dsentidlhie poiptipedl is eérepossitfle tchdaspmisd witlRieggmadk or

mesan FISB S0 s W S0 vt T ol vl BERGHE P
cavity by somepitiefrengand, whiyediecessanofaking énto worsideration fﬁb@pﬁtﬂtld&ffﬁct of

the mold OIWé ssé § LL\?{]E%lia%om 9 &g& Eelé l"ﬁg\(;eoa f(ﬂ%lemB%l by %lpatlgll’y

each as s curve |ng surface
restnctadd@pemurma Iaysuxtihle lenscarremgemieal apionally i8 cambinatior wijlu eridrnal

masks, SEEEE) YR A%E 10 BT nB S BRSNS AL

6 in turn determ nes the shape of the contact Iens to
ust

Fig. 1 sBrR BRHER el o PRIy pte ABlciBn ot misPBleRGEEE rPmea e
composﬂ@hlaabmglrtghe aposteeed @mb(odmmﬂuﬁ%eskmueﬁﬂme Theassid dwovig)rises a
remale iR FHebA Fiaiq (Rt e B cishes S ot Ml ppiiece 4 o
5 respe@tﬁ/@CyaVBe b goltthBulsf R Geard comtjuedtl Wabtedive sk dthér such that a
onvexéwseur face of the contact |ens to be

cavity 6;5‘7‘ M@E%QG&Y?GPHEQ meldgsusRsttmenthe MPidaavily B fum
determifiégthe bhap& ef ihRlcdn@aVichy tfod SroB@dedS $AL BhIOMbId half 3, illustrated

specifically in Fig. 2, has a convex molding surface 5, defining the posterior (concave)
surface (base curve) of the contact lens to be produced, while the female mold half 2,
illustrated in Fig. 3, is provided with a concave molding surface 4, which determines the

anterior (convex) surface of the contact lens to be produced.

In the exemplary embodiment illustrated in Fig. 1, the mold cavity 6 is not sealed off

completely and tightly, but is open circumferentially in the region of its circumferential edge,



conpletely and tightly, but is open circunferentially
in the region of its circunferential edge, which
wa@ledosnezss43 he rimof the contact |ens to be propPCIEP2004/010135

and is connected there to a relatively narrow annul ar

gap 7, which can be designed to be continuous or else

of segnent shape. The anmiA%r gap 7 is bounded and

formed by a nold wall 4a and 5a respectively on the

femal e and mal e nol d hal ves 2, 3. However, within the
which defidsetiie nﬁf oftthg cbrﬁt‘é@ﬂérﬁ@t@,bei prodisced| a6d isoARdctéPiherd © a

n the indiyidu

. desi al no]d hal ve , 3 1,n such
rolatively ar OpAS Uik B cUIAN SRR Es IgPRELIRBe Ot GRe egment
shape. ffme aﬁmax’r@prmiscbogaaéd indrokfied By rhdigall na%ﬂalsade@écﬁub@y on

ounln% Is of the two individual nold hal ves 2,
the femgleeand g ﬁtS‘I‘Qid Ralvee3, 3 Havever, vdiRigitee contexd qﬁﬁieemmﬂonh&ts also

concenv‘a@leéﬁ dEé@H%\%ﬁﬁﬁ Ulﬁuaﬁp&eﬁﬁfv@% 8 4 s as\f?éo)ﬁﬂ‘éﬁﬂe)‘? fefcHYeach

form especi al UV I'i ght, for exanp

other agjataypivihyecie ca¥iats, s thauabldycayigel ietons tightly sealeg bydbe
boundiq‘ywﬂ{é%‘f'ﬂ?eﬁv»%%éﬁ%ﬁél'rﬁ‘old 5|'08§2t§‘e irradiation with W

IS carried one side here,
speC|f|caIIy expedlently fron1above t hrough the mal e

e tudoft PR 21 3 Rl 8w YuskHy Rk s dMeBiepies oot to e
selectea]:t Znasrlggz tmrm;;l esgaoyally gu.eql_gi}]mrfgn exa;aib;abﬁ ?pg?m?pwgme gi?Eis usually used
for suche;?lﬂgﬁ agﬂgwe{: P%I %lF in, irhc%ptb% Il‘{éﬁ;éa%log H\gthfd\ﬂ'@ﬂ és Hried out only

on one sk ee'realspémfmaﬂly\/emdwlarm;e froondleve threagh the maledumeHalf 8, it is only

tricted to t a .i.s only the
tnetatcg Sgicy o R pb ol it PR Fehep gt do B bl 1§ oesbondBely tue
for irradidtien shrotigibthe féoealm rabldémgrgy, especially radi ation,
applied to it, and only the material in the cavity 6
is crosslinked. n particular, the material in the

The appibatidrest tigapnéatgs Uf‘fé@mgdhe‘lgrotshmkiﬂighd tl@%h&i@n@ud@méﬂ@hal from

ked. For this pur rmdface
which ta cGaack 858 i proodclls TP R e oy BRedcuts T & ohkidhe
crosslink&9é @iatdlal ItheRdid vality Sﬁﬁat\/ﬂdshhélsmﬁ% RBrrh bREndrgy, espemally uv
non-transparent to UVI;?g thi s mask ext endi ng

radiation,PpHRd @i it @b Ioply4h® Mgdsr inthe cavily e &WSFV“@daWdDarWW% the
materlaltxh%eeér?rﬁﬂ)ér'g%ﬁ ﬁéurmﬁdlhattﬁcﬁﬁﬁoldpcra%ft)‘?é abhyt c?JHsF?r{l@ldngoJ thMm

he 1rradi ated energy the renmai ni ng part
purposeeéhﬁi mnplddaes 5 oliihedeels mﬂd hﬁé3 HoAdYanisioe BULY eromded dmthadegion of

its moldgz\[/)asllgﬁlaczg?/i éTﬁ\a.sWSQhé:tQQE&ﬂraH‘évdjapeﬁqg U'\'/r\@}'n I'Eg he[yrég%Xtﬁﬂﬂgg as far

excess mat
as directlyblangside tfe mbld cavity ®and, véthl téasxcaap@om of Hnedattgr preferably
- i cal . r e
shneldm@ ﬂéﬁg@gilrjﬁ%’c{l%’c% ewa@?h ll?ﬁe Fe?rga r%é ggrtsg rc]:a\g rgscéroé;ugflra?%i?faﬂgw? mold
which areaih h;entachra‘rcabwomermta qmgtetohmtlmﬁteemcmsswwdemlbdy exveks|

matenaIWWhlcﬁ is F%Lﬁ@ﬁ%l%aﬁ;ﬁlﬁgl Héﬂé{ﬁgé chthe nHV?T tﬂgiéinls%ﬁglﬁ%meh r@)y physically

chriom um | ayer
limiting meqaulemn oif ddherdrenpblegnengy initiptingibe pobwrshization o dcoaslinking,

rather tﬁa%rbﬁﬁ{ﬁpd fre nixéle%]%/%égng% '?r?o%%al%r.

In the case of UV light, the mask 8 may, in particular, be a thin chromium layer which is
produced, for example, by a process such as is known, for example, in photolithography or
UV lithography. The mask material considered can, if desired, also be other metals or metal
oxides. The mask may also be covered with a protective layer, for example with silicon oxide.

The mask is advantageously arranged in a fixed position since this simplifies the automation.



WV lithography. The mask material considered can, if
desired, also be other netals or netal oxides. The
wore®k/oz®my3 al Sso be covered with a protective | aper/EP1004/010135
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when t%%?ﬁ% ! %ér:d 5 m. The axial distance between the two

nol d hal ves 2, 3 defines the central thickness of the
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the cenﬁilaﬁxlcmd tof g cdrit&btlerisés GWH cﬂtf is ItypldalW aamnalo dinke Thisodistance
0 a vant eouys
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advantdg%é@ﬁ%béY&ls)thPS{Lﬁﬁponm ng nold half 2, 3, and
together formthe guide surfaces of the two nol d

hal ves 2 and 3. The centering and gui dance of the two

For thls'HQllr&sQa h\é‘?ﬁola h§lv\é§‘§n3 fih8 4T84 fh Figs.ReAB Hafs 89 ti‘lezr mount 9, 10

provi ded by the outer contour, produced with
mold feﬁﬁ?ﬁés\vh'%%ﬁ b ispried MR aprecise fittnto geresnoadisgseamplamentarily

designeRPb/BERJHRBH thé PedpREfiveRV & @kporklifin8ld half 2, 3, and together fo rm the
guide surfaces of the two mold halves 2 and 3. The centering and guidance of the two mold
halves 2, 3 when the mold is being closed is provided by the outer contour, produced with
the highest possible precision, of the mold recesses and projections, so that overall simple
handiing of the closing operation of the mold results from the interengagement of male and

female mold halves.

The male mold half 3 illustrated specifically in Fig. 2 has on its outer mount 10, in the region

of a dividing surface 12, a recess 13 which is of annular design and exposes a web 14 which



handl i ng of the closing operation of the nold results
fromthe interengagenent of nmale and female nold
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Overall, the damage to |enses durin
separation of the mold halves 2, 3 in order to remove the contact lens can be reduced

considerably by this means.

In particular, it is advantageous for at least the half of the mold that is irradiated with UV light
to consist of quartz. This material is distinguished not only by an especially good UV
transparency, but is in addition also very hard and resistant, so that molds produced from
this material can be reused very well. However, the precondition for this, as emerges still

further from the following text, is that the mold is closed either without force or incompletely,



separation of the nold halves 2, 3 in order to renove
the contact | ens can be reduced considerably by this
wore@n®2s8m3 particular, it is advantageous for arPCT/EBRRD4/010135

the half of the nold that is irradiated with UV |ight

to consist of quartz. Thi $ material is distinguished
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Figures %@h #%Eg%ngéﬂ?' sholne s At PaEdn b rads 'oﬂam!d according to

a preferred embodiment of the invention.

Referring to Fig. 4, the female mold half 30 preferably comprises a molding surface
component 34 which includes a molding surface 32 defining the anterior surface (convex
surface) of a contact lens to be produced. The molding surface component 34 is preferably
in a generally disc-shaped button or panel and is prepared from preferably a generally
transparent or translucent material, most preferably a polymeric material, by, for example,
lathing, machining or other fabrication method. In one example, the molding surface



Figures 4 and 5 schematically show the fenmal e and nal e
nol d hal ves of a nold according to a preferred
werodeisent of the invention. Referring to Fi geCHEP1004010135
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Refererfdfr™ 8urface on the upper surface of the brass sleeve 36, the front surface optics

are preferably finished on a diamond turning center. After the optics are finished, the quartz
window 38 is preferably installed on the bottom of the brass sleeve 36, along with the O-ring

20 and the window retainer 22.

Referring to Fig. 5. the male mold half 40 preferably comprises a transmisssive portion 42,
which allows passage of UV light or other energy used to cure the polymer used to form the
molding. The transmissive portion 42 is preferably fabricated from an optically clear material
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sm SSlve porti Kin [ ar
passingpinretigh sl tyarisarssivet mnrm@%thmomhmeeldefasa sejparate LSO

\ j > f . d
cotimaty kALY Ay LI CAR Y Bl FYS0d B o
cavity, aneh\ped\adigy mood pedsisetcoB0 of dreomeldingssdgehd he gomdvin ed transmissive

portion %Sﬁf&%@@ gg@far%ﬁﬂ&\ﬁ@g lo‘?rﬁ%ﬁf e!cgqi} feﬁiﬁﬂﬂgh%)ﬁl% E'Enor surface

e rras
(concavefsu Eiacd) @aatcoataoUltathCSbmmodlécaub | Treermalavinaig half 40 mtnaaﬂy further
.that is.large re he wavel
comprisgh 8 e uy§ SBuE B Byl pbldRe BRI FRE kPG AR 4T Bhe e for
securely} ergingans bngr Umhml@’rbfttﬂmémh&lam@ oblzs hee Apg)aistsl maeds? is
preferably rergamed lInhtﬁeg ehlng 8{) b)a} aS %5 I‘:f ang 21 retamlng ring 56, as shown. The
male mold sleeves 50 preferably have a tapered interior portion 58 that assists the curing

process.

The transmissive portion 42 is preferably fabricated from clear Topas® COC rod or extrusion
stock, and machined into a rough blank. A similar machining process is app lied to fabricate
the masking collar 44 from a Topas® COC molding or extrusion impregnated with a UV-

blocker. The masking collar blanks generally resemble a washer or a doughnut, with a



collimator, reducing the potential spread of curing
energy into masked portions of the nold cavity, and
w@e@sioeismyy nore preci se control of the nol di ngp€BR2004/010135
The conbi ned transm ssive portion 42 and maski ng
collar 44 provide a nnlding surface 46 defining the
posterior surface (concavessurface) of a contact |ens
to be produced. The male nold half 40 optionally
further conprises a nounting sleeve or bushing 50,
center halg iforgeceiving titei oh@rbmhemfseivmpd;tiohhqm\% kRieR stﬁ@éci& l@ﬁ!héi'ély
engagi ng _the oyter ter of the mas cal | ar -
wansmigSGF BoB8 43T Qs elch AEF o Ph A8 LS A RO Bt gh furging
center, E@obr;caatml@amce@g Thé t@ﬁdm&sivﬁ‘p@rti@hr@ pfesBéd fafo th’fbscé?ﬁéMSpenlng of
50 preferably have a tapere

the ma?'ﬂ%%lf ﬁo? maa‘ﬁﬁg e RRTCSHAZA"e RieTRe 'réaﬂ.qq*@raas&e@g@ 50. The

outer mﬁba AN TopeTe PR Y OPQRS ls@evélé’o bSd R6I8E b iks fraBrdce afrwé back
fromclear To as(r) COC rod or extrusion stock

optical me,%gferqpﬂyodo;srr@u QWCB [tQ@nsNeev,Q Q. fPneg thastasivisi Edg mask 44 and
optics 4¥ 1R&RB2eh %s?éh%lé@ dhé ﬂofx 2 E&bBtds$e qﬂ%héé‘gnctﬁé 'd% oﬁ'ﬂ:l turning

froma Topas(r) g or extrusion
center. yf\ ﬁm%cemmhheéle@ve 5Qtirepratestilngserbior aetubllrapﬂodl.xgm:aatﬂng/toohng

referenE@ﬁ)‘?% frorft sﬁﬁ%ﬁeépt% %h&’%&%ﬂ '&HB ’op%g ?re%ﬁgﬂ%%rée E%& f or

recel V.I ng ar transm Ssi Ve por
smoothsapeating @b atdiegle cemivnbyshives poen trrerfmzazoptms awe cat on the front

surface ”%Q'fi‘ﬂ%ﬂed fserfacfé)%I'm gﬁ H5hd Rabk glﬁ.{ﬁ%’? ?tr},s? §§J9éaétqlﬂlraptlyn Rtter

ter, to O erances.
the Optlpsoatta finishies, qbee@séd window 82he instaiced rondpeboutrgn «ff therass sleeve

50, alorféﬁtﬁlm {ﬂgecl% ﬁan Tﬁg w’Tﬁl@@v f#ﬂ@é}dﬁﬁ)pt ics 42 are pressed

br eeve er mask 44 preferably
rests on the sleeve 50 and hol ds the optics in place.

' . f ly d t t h
e ZDBAAE SR e 07 G, LEROR o3 i ph Bl UV
transmisgiveep drtiom aed el -blbcking ma‘skmgtpostlnmfcame opldircs sym@m and the

La ter, A surf
female P}' e\?gﬂ%{?%ggpr efer a orBQ dp? pr- s@%ﬁevﬁﬁse Eanfiglration is
also Wltlpindmm@qp@mfﬂm mﬂaeerttmmenmgw Mérbeafnemeemélrermdslh eoﬁﬂp@fmtent comprises

a UV-ab%& é{jll% %Oa‘?@ﬁdl ﬁf{% th-ghfgm%aesr%olg %gg%g%égtscgfn@er%gég qu“% 8rl§1§smlss:ve

appear i
portion gide &\Vibleckindimaskingportiph.i Likewise, muld profile lyeofriedids other than

those d%}fp%»[lgélgﬁe w@lﬂﬁtﬁce' Qs Q%Fth%q'i‘{e fe consists of the mask and

CS an |sot 9” After the optics are
finished, the quartz vvlndow 52 is installed on the

In use, t@%ﬁﬂ%\:?ﬂéeﬁ&% d?ﬁoaﬁ% dSJySt%Yne%t‘ZrRe Hrp{s%ﬁ?:aw ttfg){u ec—alab?e an lrgproved

OW I e arner
method @hﬁmy@impol{rﬁer@smolﬁu@)such lae arm:lntacllmlnd ot othieo p@lyimeric item. A

o GRS £ Dok AR BRI LRSS coy bgpor
their resphetiveemeltiieg sotfacesotep eaemﬂummmnpcmmntm gepdéitesnmonhé vidld
cavity pr’?oq b c%ging-mee mo dvc?rrtﬁl%ugﬁgffﬁl%Hannel O?hcia fluid composition is cured from
the liquid state through the transmissive portion 42 using UV light or other curing energy,
indicated by direction arrow 70 in the example embodiment of Fig. 5. The masking portion
44 blocks the curing energy from causing the fluid composition in masked portions of the
mold cavity to cure, thereby more precisely defining the edge(s) of the final molding. The
UV-absorptive material prevents or reduces unwanted reflection in the nnold chamber, and
the molding irregularities potentially caused thereby. After curing, the molding is optionally
inspected in the mold cavity to identify any defects. For example, the molding is illuminated



also wthin the scope of the present invention,
wherein the mal e nol d conponent conprises a
wrboabssepti ve material and the fermal e nold coP@DBR2U4/010135
conprises a UV-transm ssive portion and a UV-bl ocki ng
maski ng portion. Likewi se, nold profile geonetries
other than those depicted-&e within the scope of the
i nvention. n use, the nold conponents and nold system
of the present invention enable an inproved nethod of
by IR ligybt, ioigterl tRodiseeton arrow(7d] heoudtiche ABIEhLEBY aal insP@steel using a

ot her .ppl ) ic.item A first nold half 40 and a .
chargealre bR (D) Cafot B saigen e TaT P Bsperpralgorims. The
molds §@\dpieyied ahsErRmblarIgs dear@lasd for eurtiel MspectisH!, E?&d%%siﬁ@and/or

32. Afluid conposition is deposited into the nold
Packaglig;i ty prior to closing the mold or through a fill

channel . The fluid conposition is cured fromthe

The pregs Y [SRELlr MRS GaPTHoPreHaTOg TR MRt e g makihg corac
lenses _drbccedmgmaammm? mei mgmamar{aﬁge Sfbash d&ﬂbcﬂén%‘& isefined
maskKl n r11,0Nn .44 CKS, e Ccuril ng ener rom ]
oy & spE GRS FR0ie SRRSO S RESRt B PTPeR .S GRS forming
materieg.la?;i aohdicalachigngen wHekén tH&@ﬁ@WmmgfrFa@ﬁeﬁQé%%éélinkable and/or
erln no

Lng the edge(s) of the finpal, i ng.. The )
polymetieeibg A s At Tilata of BcthBvesiendp ool 88Y R melding
surfacesab ferat 4 0ontact Iédtehawin e BlRasitice, @Nepgdite BBEBhdSurface, and an

oo, it 1 R & P e Ssaalint pifinat to provide
an indmﬁ?lgt_ima\l\jhtcm_ i.& leqwi e@?'r I%Ygeaméindﬁﬁtteﬁh_ﬁe% Ep&tq@é&gﬁlegenttihethe fluid
N S, L um.pal e 1 , . nadlrcate ;
compofRariat e N S o S LR EHE &I, HaProiediat and second
surface ars pietitetbyisie ngo andlding gerfaey phethetRige GLddfcidd by tiESpatial

... .and spf.tware-i npl nted, inspection algorithns., The
imitati it a2 S iohoRn SRR e el 6= BB R R G he Haic
compoditiort teelucdsnspethtially the Oﬂﬁsm'rl](m@/;ﬁiyﬂﬁ@rzir@&ﬁ Kig ilé?&—foﬂ'rPFlg_ naaterial
. present inventign,.in another aspect, provides a. [
outsicel 835 A GiFe s e ey G pdinie BREba B i 1 At i e ecige
of the contadt legs [ lpcpeducad vdn Iphinigievedidge of each cont act
| enses is defined by a spatial |imtation of actinic
irradiation. The fluid conposition conprises:. a

Preferrée asarfigesongepalyaeisatadivaliscavengircald hieawengas of wheragical
' terial is crosslinkable and/or

he | - f
Sca"ent%%rl%ﬁéﬂ\%%%%g“@gdg‘%g}ﬁeati al limitation of actinic

radiation in a nold havi g two nolding surfaces to

form ontact lens having a first, surface, an
he prayR o 0teATh an &l P b0l BrdnarE bR GRS Pratioe the
inventionath @rdbr tedeitengeble thepeasend uhderstand Epabiftt €abREBhErit9ANd the
sufficient to provid n.induction tine ,ch i s equal
advantglies (TGl [alprep 1P PRI NS RIS SHees#dsent i n t he
fluid conposition and which is from5%to 50% of
initial cure tine, wherein the first and second

Example 1
Determination of the induction period, prior to the on-set of crosslinking processes caused by
the presehée of a radical scavenger, such as 4-hydroxy-2,2,6,6-tetrarmethylpiperpiperindinyi-
oxy, free radical and determination of the incident energy required to actinically fully crosslink

a reactive and fluid macromolecular species upon consumption of the free radical



surface are defined by the two nol ding surface, and
the edge is defined by the spatial Iimtation of
W@ew0s023843 adi ati on, and wherein the radi cal sCBUERE®D4/010135
present in the fluid conposition reduces substantially
t he crosslinking/ polynmerizing of the | ens-formng
materi al outside of and ar®®ind the spatial limitation
of actinic radiation so that the quality of the edge
of the contact |lens to be produced can be i nproved.
scavenBegteforad @xaepleas aed pef@pet byhsio-fiesbicdical 208 \epBaeSscopic
thoo@gd t he anobunts of the radical scavengers are those
me 855 bed above. The previ ous disclosure will enable
one havi ng ordi nary skill in the art to practice the
I nven er tobtter ena
PhotorGE o i Sris Ao BrtiSar AR A BoaNeR cesa o ragdaeter
manufacheeedby Revledgideeineeurhents e nﬁddsbm/\smreﬁwdeSESShéar modulus is
ctl on

recora{FREGh TEine g PR o Rt P st By hR RGO Blact Cetye base
plate a:reeqmaetd ptayesr, treropgewkiol wvdfraaﬁrcaﬂfr@ala ﬁglﬂ\é@ngﬁcanspwab & be

t et t in
absoro s B PRI o R AP BR URT FRL PFed TRt e ggesining

polymerigsiionr Gtle tightasouiaei is alUW1d@4d0l iMasurasat édlsy ar r@ﬁfebbl\/lBVEElébtromc
sunption o

L T I S T e

light gul{dera‘ndrtmbdglbﬂ WGGD@CMMDIII@@ neRufRAtedNBCSHRRADIRES, before being
oo ELBARLER, . B0 LERL IR AEAE ST i oo

arrangemrﬁamfsaobzﬂweﬂ Wyléﬁemﬂ-dglracﬂOMBm hwmefﬁagreﬁcbyﬂm&@ﬁ@bel Electronic
S [ ) e u eca eq throu usi
amoH R Blin R ol i e S ARl LA at Y \ae s Bvep B raom?
and all and ehb@:émmtem a’eehamem dntandi® (intha? ) X tme l(@to\ﬁm cdhdAfe
on f ght source n

aiven in B G- TRBRIAPY refi e & PR PP Ao Pkt 101z
and VIS¢d$ﬂy clmrigeswmeetsuaiden frtipee readivedmatherss Meakurgnents are typically
crminal KB RAL Kl o 0y OBl o T R mpsot o
an increase In eisédsity Isi pmebiife 40 Me3ORudioh beridd ght from t he

source is directed dowmn a |ight guide and through a

WG305 cut-off filter manufactured by Schott 4 ass,
Time rebeived BVIiBrentosauplcnpeabuosmérie tajmanitar ghariges il the optical density of

e i bRt ol e BRSS9 ol 3 B9
spectroplm’lpmater ulleel Ubysorce iSaolh@bmzksectlV daning rﬁiir’ujfbcaméd by
G R R By LHE PRRTERL A 54 LRI BRI o wosos
cut-off fifeonadufaceirddisy Schuttl Gites) blefoye baMGithpinged dn the sample contained
betweer( ’R/?oc&?a(iitsz)mi%&%c%eeslides. The intensity of light that passes through this optical
arrangement is measured with a RM-12 radiometer manufactured by Dr. Groebel Electronic
GmbH and calibrated to the manufacture’s standard. Measurements are typically terminated
30 seconds after the cessation of a decrease in the absorption at 250 nm and full cure given
as the time required for cessation in absorption change. Th e delay in the on-set of a

decrease in absorption at 250 nm, upon illumination of actinic radiation is a measure of the

induction period.



given in mlli Joules (mJ). The oscillation frequency
of the photorheoneter was set at 10Hz and vi scosity
web@sges4heasured in a tine resol ved manner. PCT/EP2004/010135
Measurenents are typicall y term nated 30 seconds after
the cessation of increase jn viscosity. The delay in
the on-set of an increase 34 vi scosity is a neasure of
the induction period. Tine resolved UV Spectroscopic
measurenents to nonitor changes in the optical density
of the fluid macronononExansmé@ti on at 250 n are
ecorded on 50 UWV-vis spectrophotoneter. The UV
Fluid CWE’@W gow%ﬁg@%pwq '&ﬂﬁ‘c%ﬁu@a‘ﬁtﬁf‘ %I’UBE? crosshnkable

polyvm)}lﬁmf@r% dBk. V|$lbh)9 atelr r&mamatépy:{rg&ulré fzggc&&ﬂsa &RWBiafly
gui de_and cut-o

Chemicaiandt BErom i By BERBEIYIE RS Sk oY 8o SR aispl (HGSTEMPO:
Aldrich bhsmﬁ:@rgplaﬁd s%&ms@émia/@m t A reparddGh Qﬁﬁ@tﬂfés detailed in

The intensity of hat passes through
Table 1tb@lloé!" opt| cal arrangenent is neasured with a RM12 .
radi omet er manufactured Pyp&H. G oebel El ectronic GrbH

Form@Btbn ™al | PRSIEH AT G Wi Mo Haakd 2068 S | BDARMRDU. | Synperonic
Measur eneWis) ar e [t(wpbcal | Witeer mi_nat eWis) seconHs/FsH (\av)

1 the cessaBPon of |H9ds6cr ep8O3in the abHMBSi on| &5 250

2 nmand fuB0 cure [N as0.LRe tine required fpod.5
cessati on in absorption change. Th e delay in the

Lonses By bR OfCa Brrto PS PuRobRhoBligh 1o leubB
mtrodudeﬂdmtottlneacamtguof ecﬂerEalampﬂl@ half & liustraieopo Figure2sand a male mold
, Nel f A , o
(Fgure G BaFRL 8 8o 7 BRI REIREr s P e 1.4 ppontis
impingedl cBAhVnmlcban)*angmrhemt shq&h@mo?lgwrenaﬂ‘m light gacoe & 29591400
manufaghi P C300eL SRR ERIIR Sy es withas Phlip K Ago/eos bub.
Light frdm ¢ree scudéecialdiré¢i€d TRVRPE; light gind@hnd)tﬂmbglalaél}l Ga308 cut-off filter
manufa%Pe%ﬁfytO?ée@tt dé{aé:se’grgglﬁﬂ ﬁ‘s‘?&?&? :g@ Iﬁaet% %%"él%ﬁfgpg&lthls optical
arrangeRanivisl ra¢asoned\with AEIN-1 2 catioretdanan ufadjared by [29 BBoebel Electronic
GmbH %ﬁ%@eﬁo@%@@g Z%nngf:aﬁw%s/%@&%% ‘@%%ﬁ&%r@ﬁgg %go%trolled by
using a fixéd |hmmsﬂ?)sofa|get pnapadeldtizsthk exposure titite Biogglotheauskl afian
t d d int
awomafeERIY 4 g EhF ol e Bates rarbolde [THoet rated 1n-
Fi gure 2 and a male nold
The mold is opened and the contact lens removed, washied and autoclaved in 0.65 mi of

Saline 80 (Novartis) in an air over steam autoclave at 121 °C for 45 minutes.

The lens edge quality is visually inspected for edge overcure (flash) over the total
circumference of the lens by an Optispec at a magnification of x 18. Edge overcure is

evaluated on a presence-absence basis and is detailed in Table 2.

Table 2
Formulation No. Induction Period Cure Energy Edge Overcure
(seconds) (mJd) x18 magnification
1 2.0 20 absent
2 0.5 17 present




(Figure 3) placed on top to formthe nold
configuration a shown in Figure 1. W light is
WO pgescesad on t he noi d arrangenment shown in Fi gRCEEP20051€10135
light source is a UW-1Q400 manufactured by Dr. G oebel
U Electronic GrbH, fitted with a Phillip HPA-400/30S
bul b. Light fromthe sour ¢8%"s directed down a I'i ght
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i.n Taple 2. e 2 Formul gtion . ,I'nductiqon Peri o

words oégpg,cr@h%q Whﬁgg%n @ﬁ@la}p@. dSIPR g?d?rﬁmg iha(% changes and

variatioﬁ?@?ﬂob@ﬂédeﬁ? thoge kil mbhe it \Hi;]r%u5géﬁarﬂnﬁ@fr_emttﬁé f%ﬁi@it 8r scope
0 osages of WV.radiafion, o e edge quality of

of the PERSRTEETEMERSMIEN 5 b CE 1 8 Tleiing ERENS di AR drshouid be

understbb® trad aspeclsadr the vamadmsoan@nsdwmw bgjmﬁﬁhlaﬂgéj ei%birewhole or

, For atio . In ion Peri .Cur er e

i part. dereltif dhe sEbAUCsopR 103 BPRETHATT T SRR et e Joed to the

descriptidiseéiithe preferted vadSioadsantinddQhérein. 2 7 present 2 0.5 36
present Al though various enbodi nents of the invention
have been descri bed using specific terns,



devi ces, and nethods, such description is for
illustrative purposes only. The words used are words
w@boodessud ption rather than of limtation. t iBCT/BP1»4/010135

under stood t hat changes and vari ations nmay be nade by
those skilled in the art wthout departing fromthe
spirit or scope of the presénmt invention, which is set
forth in the following clainms. n addition, it should
be understood that aspects of the various enbodi nents

What isnaigimied is:nt er changed either in whole or in part.
Therefore, the spirit and scope the appended cl ai ns
should not be Iimted to the description of the

1. A metreddor eddueing & cosit=ad ena| oerdpidiey terstéfisadt: i s cl ai med
Ls: . A nmethod.for producing a.contact, |ens ,

(1) obtejig,? I CompRaeY SoimRspIng P fgraing fogtayal i  radical scavenger,
whereirctbg}lms:-fbirming mmrélsiﬁ@sal_idkeb@érﬁvmpm]g/mim_tzablie&iy atinic aadiation,
.radic scavenger, erein the lens-formng material. .
whereir B8 5 fcal EEAVRTAHES rkine T e i pERe LRy A Bt stciont to
provide adnductiom timetverabi is ddual toast lader SavkaigRIUseS bp bRZRApresent in

.the fluid c osition i n_amount,. sufficient to
tne fluid gbpostlion 2 TRGRGy edfPr e A R el B4 S0 or I ar ger
(2) introtibeing tHiaaf_iuidzemm@mgn ﬁm_yg@aviwfeaggcﬂ by a rtcl)dglé, \?lhgr'eph the Imold has a
. osjtipon. and. which i s from t of initi .
first ot AR i 63 SPRInGE s g ¢ ARV e gl & esiond maiaing
surface?{vlc@mintgalid; mEnTr]Edi éyccﬁ]dm?ld,haml@erafiééj porﬁﬂmréﬂfﬂod'ebéw% 8ach other
i,rst nol. a with a f.irst i ng, surface and a

such that Jhe GVt [PRE PESWERT 5218 SRS A RBPTCHG Ololior Shefces: and
(3) crosuliningi emdéaipdlyimerigingihe lsesionainyohatetial ureler arspatial limitation of
ctnic QR D Uk SR o R ag IR S T O e
and an sdgd, atessin thedir§t3)rtaceds defadtyy ihedifstmaldihy marfacs, tige $dvond

Lens-fqorm.ng naterial,.under a s ial, Li.mtation, of .
surtace (Ot Re A BT AP sfBh A" PRl iftecd. £RAba Bpop ke HY 4R, spatie
limitatioh iof attinkuiradiation, amdopparsirt the sadicaidcavarigac preapnt iathefige,

wherein the firs rface.i,s defined by the firs .
composfidRftfiet dfostiiBiy il RSt SrdResnerizl e athg ensrigrming
materiaks®dsidel ohaidianognd tind apatial Bmitatidneof edtieic irsdiatin steitiabiyie tguelity of
the ed s%alti al eI imtation of actinic irradiation, and wherein

9% e "PLY gal scavenger present in the fluid conposition
reduces substantially the crosslinking and/or

i Zi. I - f 1 NQg. i i de. of .
2. The BN Gt Bl ks PR R ols B e o Phiital g time.
so that theI quality of the edge is itﬁproved. 2. The
. . . [ is. from .
3. The BEMESBbif b e R Gl O 10 8% L 1B oB P e
1, wherein the induction tine is from6%to 15% of
S0 . . . f._cleaim.. .
4. The Rl B S, Wb e SRR s SnPER o HESEL Bompounc,
a quinommpthided a nitroso compound, a phenothiazine, a phenol, Vitamin C, Vitamin E,

citric acid, or a combination thereof.

5. The method of claim 4, wherein the radical scavenger comprises a N-oxyl or nitroxide

compound.

6. The method of claim 4, wherein the radical scavenger comprises 4-hydroxy-2,2,6,6,-

tetramethyl-1-piperidinyloxy, free radical.



a qui none nethide, a nitroso conpound, a

phenot hi azi ne, a phenol, Vitamn C, Vitamn E, citric
W@e00d/025883 a conbi nation thereof. 5. The net hodPOf/ER10a4/0m0135

4, wherein the radical scavenger conprises a N oxyl or

nitroxi de conpound. 6. The thod of claim4, wherein

t he radi cal scavenger conpri‘ses 4-hydroxy-2,2,6,6, -

tetramet hyl - 1- pi peridi nyl oxy, free radical.7. The

met hod of claim4, wherein wherein the radical

scavenger conprises Vitamn C Vitamn E, citric acid,

7. The\%heétfri‘%cf%%@alf,g\zgg %m%ﬁé)rgm rﬁ (rea;rcn g@é\;é?\geroéon%r?ﬁeg]\htamln C,

Vitamindnegitfie epid| 9frﬁe¢om9|naﬂhl@thme¢fod of claim8 wherein the

prepol yner is a silicone-containing prepolynmer or a

silicone-free prepolyner. 10. The nethod of claim?9,
8. Thewha;ln@:l of ddie ovepwkintbe léns-farming enatsidl gbimgrises at least one

Jicone-free prepolymer. . The method of claim 10,
prepolyre
ereln the prepolyner is a water-sol uble
crossli nkabl e pol yvi nyl al cohol) prepol yner,
I

9. The‘Pf?ettﬁJd; %f?éllj f’\eée é"?’la%}é!.”.tﬁé%ﬂ%&ﬁﬁ%}]‘%?tﬂggﬁ%%’?{% E.)ad?gpol}ﬂ'ner ora
siliconeefrapspyepeikabt.e pol yacryl ami de, a crosslinkabl e

statistical copolyner of vinyl lactam MVA and a

conmonomrer, a crosslinkabl e copolynmer of vinyl |actam
10. The meyhodafeladin @, aviwereinilyé pedpobyhar is a waddryssiuide sifiasing desteer
prepolyﬁw%F‘)' ymer with crosslinkable side chains, a branched

~“pol'yal kyl ene gl ycol -urethane prepol ymer, a
pol yal kyl ene gl ycol -tetra(neth)acryl ate prepol ynmer, or
HRE |C%ﬁ l.yal b e
11. Th@p‘%&)o Yf b\g V\K\%{%‘ ﬁtlgé’ %Qﬁ]eg |§J§ fé'r%‘c‘ﬁugﬂz cro%sgﬂk%bl?
poly( vmwbai@@p nf@mqﬁymgr,rﬂgwafarﬁselnbleme#Qrigipﬁatr@ma@d p@wur@hane a water-
ter

soluble F@%ngﬁfﬁb@@g bre R@JW@J g Cwn%lr":ﬂ%gﬁﬁ 66?@&%%6% & %r@ésllnkable
statisticpj geipplytries f wnylaﬂ@cﬁam cMMé@lﬂdta EIMONPMIErNd ICGJShLmkﬁhig qopolyrner of

viny! Iac,rt@rjn dwm aﬁé‘tﬁfe%?& vfn?l 4105181 % [9(924’[?&1 pél%&?ﬂ%ﬁb&g\eﬁmﬁth rst

e, an op second ace
crosslmhm!e @idﬁ qhh@s,r@&rwmheécpm@wwe@yq@bwﬁmneu memimen ai d
polyalkﬁﬁ@ﬂ?&o‘i 'té%&u@}ém JaEiyeR ; EF% Bfn%ﬁan , sélglggg% &%@aﬁ&léﬁme
gluconoﬁﬁc@@mrep@ymﬁre fluid conposition and which is from 5%
to 50% of initial cure time, wherein the first and

second surfaces are o
12. A fluid composition for making contact lenses, comprising: a lens-forming material and a

radical scavenger, wherein the lens-forming material is crosslinkable and/or polymerizable
by a spatial limitation of actinic radiation in a mold having two molding surfaces to forrm a
contact lens having a first surface, an opposite second surface, and an edge, wherein the
radical scavenger is present in the fluid composition sufficient to provide an induction time
which is equal to or larger than that caused by oxygen present in the fluid composition and
which is from 5% to 50% of initial cure time, wherein the first and second surfaces are
defined by the two molding surface, and the edge is defined by the spatial limitation of actinic
radiaftion, and wherein the radical scavenger present in the fluid composition reduces
substantially the crosslinking and/or polymerizing of the lens-forming material outside of and
around the spatial limitation of actinic radiation so that the quality of the edge of the contact

lens to be produced can be improved.



defined by the two nolding surface, and the edge is
defined by the spatial limtation o f actinic

w0 2eb5arisen, and wherein the radi cal scavenger PCEBRIWD4/010135
in the fluid conposition reduces substantially the
crosslinking and/ or polynedgﬁlng of the lens-formng
mat eri al outside of and ar d the spatial limtation
of actinic radiation so that the quality of the edge
of the contact |lens to be produced can be inproved. 13.
The fluid conposition of claim12, wherein the

13. Th!;a ﬂ?xﬁ%}rﬂﬂoét‘i of'c?alrtnrlmgpe% h%o/%j&&tlgrt\)%lte |§‘ﬁ'<§°rr9tflbalét,6% to about

cure osi'tion o

15% of whigekeiune time. r adi cal scavenger is a I\I- oxyl or nitroxide

conmpound, a qui none nethide, a nitroso conpound, a

phenot hi azi ne, a phenol, Vitamn C, Vitamn E, citric
14. Thadliuiti campaesitoondsi 1zawherein therredital staverifieeisfd Niaixyl or nitroxide

0 [ I n

compod:n% &dlﬁér%qm%_hu%}l% rmrgsA& ({0\9@% g Céﬁ%})oﬁﬁgﬁ ﬁg q.ﬁ)ﬁg%/?quggamm C,
Vltamlnﬁy,ncptﬁ@lacldmr afcombma’mmzlherabfer ein the radi caI scavenger

conprises 2,2,6,6,- tetranethyl-1-piperidinyloxy, free

radical. 17. The fluid conposition of claim 14,
15. TheWeidetampdsgionaatictzdin 1sic ahersjrethecadipalissegerndet aompri€es a N-oxyl or
Y/ ] , cCitric acid, or conbination thereof. 18.
mtrox1d¥ﬁtgﬁmoﬂn " conposition of claim12, wherein the

| ens-formng material conprises at |east one

. e £l ui

16. Th%gfr&gc}éfﬁn Bntit sgloérgoé F(J:E})ﬁ r?ér‘ %gregrpfgrgﬁlﬁ&ﬁél%@%\g%ﬁgg @bméa}iges 2,2,6,6,-
tetramefindgopipetidindexya freelradiozle- f ree prepol ymer. 20. The

fluid conposition of claim 18, wherein the prepol yner

is a silicone-free prepolynmer. 2 . The -fluid
17. The:ﬂhpbmnmqsmoofof cleéid20hensitetheiradica scpvanget gamprises Yitamin C,

I &h has a nol ecul ar wei ght of
Vltamlng:“t), ?ﬂ?&f% c&ﬂ%g th

east about an conprl ses fromO0.5 to 80%
based on the nunber of hydroxyl groups in the

18, ThPRLM f wWHE hersDiS e '
8. T ﬁgiﬂ %Mﬂosﬁfo@?}%%ﬁm él%dwﬁ?fllehép'@ &ﬂs&@@xﬂp%%}aell r!sses at least
one prea@lym%ne having up to 12 carbon atons; R is hydrogen o
r C-C -alkyl having up
19. The fluid composition of claim 18, wherein the prepolymer is a silicone-containing

prepolymer or a silicone-free prepolymer.
20. The fluid composition of claim 18, wherein the prepolymer is a silicone-free prepolymer.

21. The fluid composition of claim 20, wherein the prepolymer is a polyhydroxyl compound
which has a molecular weight of at least about 2000 and comprises from 0.5 to 80%, based
on the number of hydroxyl groups in the poly(vinyl alcohol), of units of the formula 1, | and 1l,

land lll, or | and Il and Il

gz Hp
c
\CH/ \CH/ \




to seven carbon atons; Ris an olefinically
unsaturated, electron-w thdraw ng, crosslinkable
WO 20b50z84havi ng up to 25 carbon atons; R i s hyPCDERW)4/610135
C -C alkyl group or a cycloal kyl group; Ris a
primary, secondary or tertigry amno group or a
quaternary am no group of t1fe fornula in which each
R, independently of the others, is hydrogen or a C -C
al kyI radical and X is a counterion selected fromthe

~__greup cdhsisting of HSO, F, A", Br , , CHCOO, OH
CH I§FCH and PO ": and R | s the radl cal of a nonobasi c,
CI) dlﬁbasll c or tribasic, saturated unsat ur at ed,

fatic or aromatic or gani c acid or sulfonic acid.

23. The fluid conposition of claim20, wherein the
pRepoilryner is a water-sol uble crosslinkabl e pol yurea
pmepol ymar having a fornula CP (4) wherein is an
., -0t gapi ¢ tadi cal that conprises at |east one

| cmess|linkable group and CP is a bival ent copol yner

ofria nt consisting of the segnefits A, B and T,
priovi ded that a segment A or B is always followed by a
s gneﬁL_E which is followed by a segnent A or Bin the

wherexre %)stl n%%\ 2 rranpta‘ro 1@gq?éanpﬂd t%%%},st 1e lsmgn::oggh otrR‘.gf @Q%Mavmg up
to sevef daSbdh Stov) ezats dir&dlbﬁrﬂbal@funfs@mmé@ éféoNoAmNRdra\&ﬁg ¢rdsBlinkable

recical JAEEPdp BRI Haus! B CgWAIORBCE G 6y PUYEOTCk 4 oveioalky

group; Raw @9ru?ﬁ@l}s@cér?ﬂa%oﬁt@ﬁh@naratn@@om& aié}@ehe@farﬁaﬂﬂﬁb Group of the
ent of t

tomuiz (48RS Pt gret B lieprasatieo! Betigie. o hycrapenis a Cr-C. ally
radical @ag & i@ af cdunEeriA d@%cﬁcﬁfu@n tieagrolig tohdigingof HBOL OPOLY NBF, I,

fra 0 djrect, ring-formn
o0 SO e A3 %8 e e A e o o rinesic,
saturat&t br Ghdditurated, laliphatic D hrdmatiti efanic b&id @r Bulibaiceatid.
al i phati c, cycl oal i phatic, aliphat c-cycloaliphatic,
aromatic, araliphatic or aliphatic-heterocyclic

22. Theddiccampositidheif tidife0s apameii thB prépoiynidrds & alatef-sblapieul a
crosslir1RkaglleBpol}lyl?Jr(ga5 ;%Zepolymer having a formula

Q——CP—aQ (4)
wherein Q is an organic radical that comprises at least one crosslinkable group and CP is a
bivalent copolymer fragment consisting of the segments A, B and T, provided that a segment
A or B is always followed by a segment T which is followed by a segment A or B in the
copolyrmer fragment CP and that the radical Q in formula (4) is bonded to a segment A or B;
wherein the segment A is a bivalent radical of formula
RN A—NR4’ (5a)
in which A, is the bivalent radical of a polyalkylene glycol or is a linear or branched alkylene

radical having from 2 to 24 carbon atoms and each of R4 and Ry, independently of the other
is hydrogen or unsubstituted or substituted C4-Cg alkyl or, in the case of the amino group that
terminates the copolymer fragment, may also be a direct, ring-forming bond;
wherein the segment T is a bivalent radical of formula

—c—“—x—ﬂ—lol———
0 (5b)



in which each of Rand R ' independently of the other
has the neani ngs gi ven above for B is a bival ent
wa@bdiophzwsix, cycl oaliphatic, aliphatic-cycloal i peTEHEPIN4/010135
aromatic or araliphatic hydrocarbon radical that is
interrupted by at |east one 8\m ne group of formula -
(6), in which Ris hydrogen4 a radical Q nentioned
above or a radical of fornmula Q (7), in which Qis as
defi ned above, and CPlis a bival ent copol yner fragnent
in whi¢m¥epe hilerent wliphetis,i aytionliphatic aliph&astydewipbhtic, reomatic, araliphatic
; /€5 ' egnents A, B and T, provided that a
or a“pggg(%/rg%ttg%ﬁ&ggwg&cél al ways followed by a segment T which
whereirrsthfacslegmmthlig/aeads@y:rbﬁmrmmaor B in the copol yner
fragnen g hat e _radi cal i formula (7) is
bonded: %b's a sedrren{\ﬁl{z\ or Bin egcﬁ’?case and that the N
in whicit eaghi of RipandRas' (Mélppérsentin ditthetother amsgihre meahingsegivdr alsove for

Ria, Bgis;a?tgnl/%@?t a&%gétgclr, g}’% n%ﬁénc %thaTQ%P/cioléhpgna‘fl%ngl%ﬁ{athc%p aPallphatlc

hydrocga'rmrptatdmatﬂhaa'tseimtepuptyad rbeteh imet ottd aniniesg r@hpalf fierchultey
reacti pg, an i socyanate-capped pol yurethane with an
ethyl efical |y unsaturated amine (primary or secondary
am nmeyNor—an et hyl eni cal | y u@sat urat ed nonohydr oxy

SRR e WGBS RN AT PR R BB AL
pol yatkyC&he—gl ycol , a conpound (@pnt ai ni ng at | east 2
in whl&yé Qéé’ Eeﬂ{e%uéb%veaé}% @b 5%%\%&??9&8 2y ﬂggSIebpmﬁgﬁ?ﬁ)&enﬂy

I’ socyanat e gr oups. corrp
consnsdhgap‘rratZe)ast\Mw@ péthe ablwemeaqﬁoh@dmgnn snia Al & anahTj prevideddhat a
segme‘?n‘?roy HB“Dé'mﬁé;%%fPA ecD@ y @%ﬂ'}{}srﬁer va?ﬁ&\}/ gcfllg\évﬁglatlalynass?q,ment AorBin

vinylamne,
the comlsmﬁofrmntkﬁ% ethabihetrhdicailriveiorrotilahiylistharidegdto apegiment A or B
i
in each BQ%EP%CIY %aﬁﬂe r@lafbﬂmmoﬁé nlé:@] 1%35'1%?& 9:{ a 's%}rﬂ?npf H@% Meis a
radlcalrcéépr@mla(/@y, of units of the for rrul a VI and VIl CH H
- C(VI) - CR NHCCCHCHCHNCO

23. The fluid composition of claim 20, wherein the prepolymer is a vinyl group-terminated
polyurethane which is obtained by reacting an isocyanate-capped polyurethane with an
ethylenically unsaturated amine (primary or secondary amine) or an ethylenically
unsaturated monohydroxy compound, wherein the isocyanate-capped polyurethane is a
copolymerization product of at least one polyalkylene glycol, a compound containing at least
2 hydroxyl groups, and at least one compound with two or more isocyanate groups.

24, The fluid composition of claim 20, wherein the prepolymer is a derivative of a polyvinyl
alcohol, polyethyleneimine or polyvinylamine, wherein the derivative contains from 0.5.to
80%, based on the number of hydroxyl groups in the polyvinyl alcohol or the number of imine
or amine groups in the polyethyleneimine or polyvinylamine, respectively, of units of the

formula VI and VIl



3 (M1) NHC C=CH wherein R1L and R2 are, independently
of one anot her, hydrogen, a C -C al kyl group, an aryl
wQ@e@ap258e3 a cycl ohexyl group; R3 is hydrogen PCT/BPI004/@0135
al kyl group; and R4 is an -O or -NHbridge, wherein
t he pol yvi nyl al cohol, polygihyleneinine or
pol yvi nyl am ne has a nunber “average nol ecul ar wei ght
bet ween about 2000 and , 000, 000. 25. The fluid
conposition of claim 20, wherein the prepolyner is a
——chyateerd-sol ubl e crosslinkabl e pol yacryl anide, a
mag%r-soguble crosslinkabl e statistical copolyner of
vinjhc?ﬁctan1 MVA and a conongmer, a water-sol uble
crosslli nkabl e copol ymer of vithyl lactam vinyl acetate
R, —C——R 3
and vqnyl al cphol, a water-sol ubl e pol yet her-pol yester
copol yre+rcwt eressl i nkabl e side chains, a
mater-sol@ble branched pol yal kyl ene gl ycol - ur et hane
prepoi yner, a water-sol uble pol yal kyl ene
gl ycol -tetra(mnmeth)acryl ate prepolyner, or a
~—cupators-sakbl e crosslinkabl e pol yal | yl am ne
quconéng}one pr epol yner.

Rl—0C R2 R3 4 vVID)

l

NH——C——C==CH,

wherein R' and R are, independently of one another, hydrogen, a C;-Cs alkyl group, an aryl
group, or a cyclohexyl group; R® is hydrogen or a C4-Cg alkyl group; and R* is an -O- or -NH-
bridge, wherein the polyvinyl alcohol, polyethyleneimine or polyvinylamine has a number
average molecular weight between about 2000 and 1,000,000.

25. The fluid composition of claim 20, wherein the prepolymer is a water-soluble
crosslinkable polyacrylamide, a water-soluble crosslinkable statistical copolymer of vinyl
lactam, MMA and a comonomer, a water-soluble crosslinkable copolymer of vinyl lactam,
vinyl acetate and viny! alcohol, a water-soluble polyether-polyester copolymer with
crosslinkable side chains, a water-soluble branched polyalkylene glycol-urethane
prepolymer, a water-soluble polyalkylene glycol-tetra(meth)acrylate prepolymer, or a water-
soluble crosslinkable polyallylamine gluconolactone prepolymer.



