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met hods Knoraedseh: se and generally 5 under conditions which do not affect

.t enper at ur e’“ﬂ%‘t’ ?m; y‘; ’?PPPﬁ\ﬂa’E? E'g’éncpé’V@W'ﬂ’eF'P'@é 2-
foPy o"f"' ‘HV'? %}P'z-? ‘B\“ "ﬁ (Je"?“?;{ %‘H‘B ° "'s"ﬁ'(f “‘3?"‘09'3

‘met hacr yl at beseinafiere| udi ng 2- hydroxyet hyl methacrylate, 2- hydroxyet hyl
[err] al kylp" Pfa ya" c‘ﬁ‘p
Pr ef er abl y
ylme fa 1=
C
preferably, i coﬂ \r’% fe Rﬁﬁ(&?Q ntibi
et hyl ene sg| yfigd, pdivetRdxAacwer lakbsy, catbiity,aliato, sion&hitie) Guild, lphidspitekd SheINGsphaNaR: Pré-
acryl at e dihids,adither| alighatjec ordardmatit lirenaturdv/tent ppafeedbiyr watet solublg lthjals ofyip to 12 carbon
‘the oxirane r &y P"Wﬂﬁ"@'ﬂé’”?ﬁﬁ'@%@"?@k’tdﬁﬁ@ can be poI meri zed at a
radi cal cat®f
radi ati on, ?\yen la"'y bls- ro pyrio °‘?’|ep bfp' %&t é?f’fp?}%ﬁ's e
of ‘a_contnfieEtentE: | %Ji.- faﬁﬁ ’Be F,;&B ) Zilor% mﬂ.

be cast as Bwdr & amine %&“g?a"i, ) ,s
shape of a g Wi)aé?&u {?uﬁne Ln 0 r95vl)&
out surf acegfdséi rJethﬁmGtﬁﬁ- -ﬂ- pip phenol
machi ni ngy f &naRBefebd HmirioBé r&ﬂaeosouc Hirdl £bhﬁh9 ﬂgfu@dﬂﬁ 3-4thindbltyricS

of formul'a eid B-aklieneRabir 5Bl Pa mx%&?ywc aa@ ésan.ﬁbafndaecsaﬁun@%m Ritdthyltau rina,
material s asafincempl inydregn D3uIRE) WARlabHdniidR)-BafnydtRinssulidneMadid, s.uﬁsbea@rcP

.copol yner s amidddinGdmic 1atiy] 4aminB3aydrbatiaiapialehd) C3lfchit abl@ SrhihdsaiiRiAR sdm:ltmudqﬁ-
hard 15 | ensleanpsulibric lacid,0 BaminorLitynosing ddibyidmohidriple,Pbiihe,0 pyridtidex;, ddenird, 2-amino-purine,
(et h) - aex ydytosings Ghyminey srack pdeppsinse cylida| guamsing, - deoxyadenogies thywidine,cadenylid acid, add
whi ch ar e fepsitentithespheted thywidiliceatid, ded¥y@tidi® dipi®saiiz®; thymidinediglipephats, adepHitide,
4,152, 508; imidazole, 2-aminoimidazole, oxazols, thiazole, (4-aminobutyl)guanidine, S-(2-aminoethyl)isothiouronium

hydrobromide, 3-aminocrotonamide and phosphatidylethanolamine.
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4,189, 546; and 4, 157,508. Since glycidyl nethacrylate is a nononer which

i nparts high hardness to an acrylic copolyner, its use as an additional
conoriorer in the conp05|t|ons cover pat ents does not negatively
i nfl uence their properties. Eﬁ(ﬁ%@ éaiijss of contact- | enses
especially useful for this |nvent|on are silicone containing | enses, such
as hydr ophobi I I nstance disclosed in
U S. 4,182, 722“?%“41“22%&6%%%'?6%"52?43%90 §8”%S'? 80 woi ght percent of a
conpound of formula 11, e.g. glycidyl netpacrylate into the above di scl osed
pol ymer conpositions gives | enses which n be nodified in the manner
descri beg hereinafter. 25 Most préﬁb %d silicone contact |ens
materials are: Hydrophobic, silicone con alnlng copolynmers of 1-30 %
glycidyl (nmeth)acrylate, 50-90 % of the reaction product of a dilsocyanate
capped pol ywhiersintR?\i$ BydrogaraoryRS ahd R? isphgdirggen oo R® wheld/H5 ROMATD GreGaBPondériili sithight or
hydr oxyet hybrangheitchgimalkyy lcoialkyloaryiNartlied, tallsaryy!yof et 12 edriion latorme Wwhictubiayy beaunaaturaied af
sai & pol yodi interrupted iy| hesesoatomp slighoks ovygdn &-ritmgerny an &t ende Rh jogethae tish arc eliphaic aljvalantd
0- 4Q/% of aafieat ofupdd R arbgmaterhs) andk i, BE end BOmay be unbubstitutesior substituted: Widhoquh iot @oreay
be a wat er %gegisramepfop ophilicenaidtieta| | phatic or aromatic prinmary, secon-
dary or terti Yyejul grsle qs’mnwﬂiﬂaﬂvq?ewateégq&@lﬂaameyofttmeerﬂamcwg up to 12

car bon atons and preferably am nes which contain.an additional functional
group as™part of the nolecule, such as a ,conventional hydrophilic noiety,
or several such noieties. Primary and ﬁ %gdary em nes are the preferred
conpounds. Conventi onal hydrophilic no s which may be present as

su s ituents include, for exanple, hydroxy, 35 am do, polyethoxy, | ower

al koxy, an&fivﬂ RT3 hfedg8n o %B fb%a Iy maﬁ.sﬁp étky
Pre- ferre ﬂagpéﬁélkﬂ BPH%!I‘E&%@H f 4 lu&‘[un o4

Q her reaCtHyWﬁteRHﬁ 6 ghd\Mato§dn, S.Q#?Uéa Re fddln dr dtm aQﬁviH pghiticH of up
t hi osul f at go gahbén amstmcnssaf BlstutdR BPsubSutddl by h&brsmr@wdhsﬁmcaarduaw latd B can
aromati C i rusdadgethér rephdent AelbRERIE Mot SiabBHysrbhfiic indiefitls SreQhoss! Recited alleeCar bON
at ons opisi 0nableppay Néfaduidbity waetesaibleNBibR d?efckmaﬁﬂmtdu £4-BitdnBdithios 2-nfr@ptodifiylsther,
enuner at ed gefitadritiretpirtettathib-piapiodfte D aRM 0 beopdts;  halpylendglycaldimérteptoaddta® ki€ rmethyl-
sol ubl e comicgiycdatse.aalig: meredpkan) 2:mercaptosthanat,t Jrybredpivbiogancle tmglcagtdbidnol, 1-thioglycerol,

I sopr opy| arthieeythrighl,| 23dimepopptopropzacl, pehtgenahrbigimenvei(ori die)or tl)hiccpropivbgie Oy laedtdwer |
pol yet hy| ereloghcoligaicislhioaspiiocasis.. Srretteaptetirpionia @cid. Jeidlcticrairk Jhioamali: acidotbiesuceinioadics h
t he am n¥® |@°%®M?"alaﬁéd'"?%"@'0ﬁ°ﬁ¢"§ then regaectiverwalsr alliblecsaltspgiptathipng. fyuryl mercaptan,

pi perazi ne, 2‘% ??B?'F'ﬁ'@az"l%l ZIasrapieberreiazoley -megapigB-pyrisiapia fimelhylaminopropansthiol, 2-
bi s- ani nopr 2-n-bygyiamin %ha"et folnet hoxyet ox benzyl ani ne

am noet hanol H;? aren ﬁr’?F'ﬁ‘ ‘fﬂte H % ¢h ¥osyitaigcospecially the
i sopr opanol 3 Y & St ORiafj salfp. Ssprsjally the

whi ch caff 58 q)f ubgea no- Zth'met hyI - ronano |s( oxy-
mechyl) an 943% %ﬁ?ﬁ% si Sy E@aﬁx ; %%ET%’L il
N- ( i, rbtic Qeig B 1 ne tl'lioureg 1=

N- ( [ er r] hmﬂgxacﬁfoma saanaﬁ,r:@zu.&eacn d@-x&%& IS8 oh .anol -am no

ani nocr egol , AP N itk WREQoluble |alteHoRkere: HRiharidE etha\%p@ry&dn Cglya&bndpouy%iam%suone,
tyrosi ne, tgoly&hylhe glifcdlbeiidbs) igiitdss, Mahnéke, frcRSS, %ﬁKﬁ\E&b& déérhrt] dexirin, agarose, gum
4- am no- 3- hyadicophyihul taystintidophandi, pydogaiidl arabdarimer sul f oni c aci d,

N- et hyl t aur i The, reébtienrcamoled bartiedhaud riro geyn liquidd fnedivdn which is a solvent for the reactant but is
N- (2- acet arnprafgblyZancaquesoemédiums Sorisfstng af waiol @ watargolver entki.pasc Tracaddition[of solvent to the
am noci rsaneastinaiediumgs sometimesnehgagany toyensure) pgniirdtiern of the reotaitdnt the aubstthfe, sspecially
am nosal i cyfl thig suhsirate ischarghend dyerpphobic. Ralveris ey Al baatsidred B- spivbilize- dtherwisedsolyble
di hydr ochl dsacaas. 'bl‘:fr‘!‘ [§ame soniicaipes sueh awenﬁ%@nsezﬂaﬁwwqaeﬁusmes lﬂ%sw,e}lﬂmgt fhe,
thym ne, urSHRSIRt® apnssiRle fyiag the yeactin ipordes tp;aveld iatee optigdl distodilenosi ne, t hymi di ne,

| f ) id
adenylic aC| gl _°a§??d§?ﬁ °%’§|§tﬂ %ﬂﬁ‘é? u efmsglzg‘%ggsg"ﬁé ;;B'gméﬁﬂﬁ';e

di phosptdt ¢! nfa

2-ani noi mi & 5 tot"%"e" &‘"8 n fetween giycidyl groups
S- ( 2- ani noe 'o P Ccun %!{l ﬁ ger%{lﬁ dmsunted dto
phosphat i d ey 39,, B %y m it AR
i ncl ude go AR ,r;g,l ro en or er

-dnmifio
i s hydrogen Ofigwaler toy &ra%:l&%r b higRdt Hl@ﬁé eoaﬁ’ﬁjs'mﬁda%% bX. M&h&ﬂknﬂé not

effective. A reaction with alcohols according to the .invention is therefore carried out in the presence of
strong bases, e.g. alkali or alkaline sarth metal hydroxides, such as sodium hydroxide. If for example amine



branched chain al kyl, cycl oal kyl, aryI aral kyl, al karyl of up to 12 carbon

atons whi-ch may’ be unsaturated or I nterrupt ed by heteroatons such as
oxygen or nitrogen, or [err] and [e ﬂo§ g3fhgf is an aliphatic divalent
‘radi cal of up to 6 carbon atons, er?? and [err] may be unsubstituted

or substituted with one or nore of the af orenmenti oned hydrophilic noieties. .
Usef ul pref Qhd GRknciGRSIeEaAaNd B8 IpHdEnonAiie Snosgh, orit) amissTieansss @ it high enoughy aukine and
structure: Lizohdl AfktureMueulteiim sqnter prbducintolvihy Gget However ithefe iatee prefefostial feactingl of the
[err] may bepécied ejreinel grettbsy nuriepphilia ichpnicten Thipkeyric ivecting aradleohelliskdeprotonsting tha lkeghbl,
‘aryl, aral kyl T redclicartyrhpeaiureigantvery ber @awidisonanget typisally itds betesenOranil Q8 C, preferably
unsat ur at & otbetepent29 she 6@1; mp%t@cbfﬁnsblvHEMPm%ﬁﬂm@ssQ:dhe reaction {ime panAlRe ATy €9 ® Baler
or [err] andaf ghoice pf reastient traperatuse and:eatiagt-gorqentraien. Bependest ensypelrate apd re Mm
‘carbon at omtimamiresh1 minulg tas 1 gaytare yeeltipng most cerameny feyrangy fromd 0 hinuiag te.5 hours.

hydr ophi | i ¢ grRg °?'l§? iog 6PN V@R m@&n%é?w*dﬁﬁ?’?@fmﬂé‘ﬁ?@sf@msﬁmm% most

_heterocycl i @ t g1 10 ang 3P C_NnDi etles are t ose.k pCi LEd Abave.
25 - mpl a¥¥ &‘S’a ‘5r‘“ a{l I ig orgp ﬁ obic CONtact
' St i e vl

1. 4« but anedI'Q"Fﬁs ?spe e rea on an ng mod ns can restricted to

: 6 st f e
et S R T R R L m’::",;':;:fm':"a@g:;:m

ot et °Ep°’ P kot g L Y eton ey

- ! etratl
1-thi ogl yfcer ] &“%BQfTeabl gh%?ﬁ Ok 553 Alsp%eﬁﬁeyﬂe ﬁﬁdsnd"rggo
(or di or t, h m%%&h&s QndidFGdert Re uehbb@mev&@blgcsnﬁgd referdblyQedepthiofup to.

acid, 3- rrergg&,;g ,Egg{gmeqm%ég;,,frga%@l actic acid, thiomalic acid,
thiosuccinic ag u{é,foi ﬁ 5ai5iad, wetbtly s dbfeiriined byl coRtesbanpiecmeusirementchntthainterside of
respecti vg \Wahgiés immbiedd iR difiled WatorQlidatingteRthed 8@ alr bubblb Wf ¥ tropef IGaytdna i the lower surface.
2- mer capt obemb4s Méusmbriants’a Ngh Carpiodngia zoneagmtieto tighmestiebifiy. dn Sorgsycasasi weitkhility is
~di met hyl am riemitcaph Rehsf edtractidn time Voo thé yatractibm tmea agifollows: if a sample (40 x 20 x 1 mm)
-2- n- but y| amiinesetcailynetniied| fromAvaie, the sysiee ifilrl by the rsufage retdctar{er beads ypit e mymberttfe
sal ts of sulskionds, eldmsiog it 8@ % afrftie Eirfacesis| ifes ob watersip defingd jag thetretraction time (=t). Low
phar maceutsi owitdbjity:would gereaspand do4 th of lpsgdiian diree seppads. AreTepablY A1Ve PREONGS OLiPI8, | | ne
earth metal sanths follewingexampies, tamparatyiss asgien i @ﬂi@%“’ﬁ&'@?ﬁ’p‘?"&r"?‘“%‘"ﬁﬂ?l'? Bgsgegts
wat er sol ublb weight o weﬂmﬂﬁ%%wd?ee ur ea rret hylvu Ea

‘butyl urea, hyd tPBM'Pe's

ViRgig ranpp ° i eht
S oo S P ’Pg % i %T"A . 2 °' w
2-im dazol i (i'x la t(fo S\{?thl’ n?ll?@lid OIV'N-
YlpBihg with 24 J%Qjethy f Lp)

are: met hanQhenctihdl ~2000 . pol yet hy ene
glycol, dstt ' Oéémplg Auﬁ@aqnst%G %O:ﬁ&xyl (Mlmrdaﬂ t10|g glﬁ!ziyt m&ﬁacmiwm;\ are
dextrin, agafdtn a BoHe RESHY With O, w@hydra&&;&l GACIIHE-184), & UW-initiator.

resorcinol . Tho SanhfRAS dbgaBsed AdeP Aitr6gdh lahElle® it MYLARﬂMed glaysmtbldmth ik Whera)using 12
solyent for mreubb&asidad icutut 0.1 Sanp MYLAR stiabyspadersa Gheemoies o diradiaed chy ritack-Light Blue f
wat er - or WatsyfarfOlbvigsor Shotks, &8s whith éme thei sanple isobmevet \aad extrecied inabsblite ethanol for
react i on 4 dididays. Afteraigiriyi tremiymeces da usedtfa sefacamediffsationt r at i on of t he
reactant | nto ThedoliswiltigstableA dists the peragositidng synthesizaddn be memensdescribed povel and

-hydr ophobi c. Sol vents may al so be required to solubilize otherw se
.insoluble reactants. It is in sone applications such as contact |enses
‘desirable to cause as little swelling of the substrate as possible during
the reactf®on in order to avoid later optical distortion. In many cases it
I's al so advisable to use a buffered aqueous solution to insure

reproduci bility and avoid 50 unfavorably high or | ow pH range. Preferably
the reaction is carried out at a pH between 3 and 10, nore preferably
between 7_and 9. Since at the very |ow pH necessary to effect reaction

bet ween g?y0|dyl groups and tertiary am nes, hydrolysis of the glycidyl
group occurs also, tertiary amnes are generally unsuited to prepare the
products of this invention. Any of the comonly used buffers can be used as
long as they do not interfere with the reaction, for instance phosphates,
"borate, cgstrates. Sonme reactants, such ass TRI S 55

(tri hydroxynet hyl -am nonet hane) are thensel ves buffers. However, to react
al cohols, a higher pHis needed. Thus, sinple heating in e.g. ethanol
normally is not effective. A reaction with al cohols according to the
‘invention is therefore carried out in the presence of strong bases, e.g.
alkali or alkaline earth nmetal hydroxidesy such as sodi um hydroxide. |f for
rexanpl e am ne ’ '



EP 0 276 631 Bl and ethanol are present and the pH is not high enough, only
am ne reacts. |If pHis high enough, am ne and al cohol mixture results in
somne *product involving each. However, there.is a preferential reacting of
the species with the greatest nucl egthﬁscssé@o?r acter. The key to reacting
an al cohol Is deprotonating the al cohol. The reaction tenperature can vary:.
over a w de ran e, typically it is between 0 and 100 C, preferably 5

bet ween 20 a ], nmost preferably between 25 and [err]. The reaction

time can als ‘MMWWM]
react ant cong¢epdlyaktpn Dependent on subsﬁﬂoauei@nﬁ (Wagtant, reactionp tines

from1l mignhut ¢ Sembéxd - Re SORREA oGyl et | O
m nutes to 5{hours. ?@mt n?sno cmﬂmm mm vnmy 0 %

pref erably they—rearge 62 . veen 10
and 30 % 10 Mhen tI're rle aéﬂl dn 1@ car1-| d2©ut PN ogr g or in
organi c medi §m w th hydrophogjc fcopgadt Lerjsgs, e§9ec
contai ni mng terialsf] the freactijon and resyl ti ng nodi
restyicted t¢ a durfhce redgi 8 vhose depth f[deperdd®on
paraneters sych gs npl gqgulfar -si 4e of reag@nt. nat.ur
cosol vent, re¢actjon fi and te per at yr H etlerm r}i
di ffusion and of” reafptidn jof "a di ven reaﬁ‘fn{z t He“deq
region c# adcuréately be predi ctied= Cdneralfl 39.3 39.3
percent of the thickpess of the{l ens dan_be actg?
nay result if reduced oxygen perjneabiljity gnd shoul'd
Al so, excessilve ®enefratidn of tlhe=redctant] @Sl m sc
di sTort the lfensgy parpneteris,.e.d. shafde. .Priefgrgbly ¢
5 percenf of jthe thigknesg if rdacted.f I n tjhe fdl | ow
wettability ifs Yeterjm fed jby~ corjt att - gngTe nméasdr &ner
20 sanpl es i ed -di Jti+l ed water], &£l dating eith
drop of n-ocfa re, er sdrface. In thﬁée measy
angl e cogg esponds to hgh wettali ITty.] In dorfe daSes
internms of fjet¥acti on-tl p. 5\ de+| nd twe raﬂrcct-i or
sanpl e (40 X 20—t ||||y rs—vertrcat Y renovet—tonrwe
the surface retracts (or beads up). The nunber of seconds el apsing until 90
% of the surface is free of-water is defined as the retraction tine
([err]).sdow 25 wettability would correspond to a tR of |ess than three
seconds, preferably two seconds or less. In the follow ng exanples,
tenperatures are given In degrees Centigrade and conpositions in percents
by weight if not defined Bxptikstyl\acryhete se. The pol yners listed in Table
A hereinafter are prepar d8Apy dimethy} agrelpmidec- radi cal pol ynerization of
vinylic fononers with a &Watﬁ'@ya?ﬁﬁalgﬂa%?&ﬁé!'@"&srtmgm nki ng agent. The

short-chain crosslinking nt 19§ '@ﬂféa ycol dinethacrylate (EGDA).
Pol ric crosslinking a ‘l"r?é'l th l acryl ate (PSM -6000
MV (Tl uid "1248" from Do & "tyﬁt one dil socyanate

fol | owed, py capping with Iate SM or the

di et hacryl ate (PEM obt ai neé % "i m)? re anm -'n- butyl eneoxi de

di ol of -2000 MW ( Pol ynmeg 2000, V\yandot t e Chem Corp.) WI th 2 nol es

| sophorone dl irmematdntdordned ison&d % peRmBl NEr ok Heid; thy PoigHeS hivihg the compositions
met hacr yl at giveh irrsaldftile A Bexridédd a bottle together with 0.2 %

1- hydr oxycy ¢l Thee folldwingh expmblek @b the( $HeGAGURErediOeh) the oyield/oi radtiomtand theTtesults are
sanpl e i s degaadzed initatieB. ni t rogen and filled into MYLAR |ined gl ass nol ds
(10 cm x 10 cEyampisi hgThieemartionshH@x7xt oM ab polgmer- bat combinedriveight |oAR3EATeg (6.33x10~
spacers. ThuolesoGMA) ase irrpg fondR auesdn B polpon ok 1.78)6(0.036 melesihis,ig P snolapensess fohaminp
hours, aft el erpiycafoupsirdiethapeanagiy) 4+ ¢ §b$°b'ﬁﬂ)%féﬁﬂ°'a{ﬁm' olumepf Barf)- i Therahe sarples are
et hanol foor wasled: Rycstiting & abeghyte.ptharel, (25, ?@@?fﬁm ofhare fhon, driad in  vacyym puep é‘
nodi fi cati of?, CTfH%2f1(ﬂ ‘B’ﬁ mEPT H‘BI"@"Q&* I°f §’L°§'f HE08 o) fhe Wi tased; oA i

the manner mp‘%g? S Qx\ér%ple is performeg in a similar fashion to that of example 1 except the solvent used
is 70 % ethanol/30 % water (w/w). The final washing step (total of 4 washings) is followed by an additional
55 wash in absolute ethanol before vacuum drying. The calculated yield based on GMA content is 24 %.
Example 3: This example is performed in a similar fashion to that of example 2 except the solvent used
is 60 % ethanol/40 % aqueous buffer (pH 9). Since the concantration of buffer is 1 % (potassium phosphate
and sodium borate) and that of reactant approximately 3.4 Molar, the solvent behaves as 60 % ethanol/40

8



EP 0 276 631 Bl Table A Pol ymer . Conposi tion %

(W W) 5 * . Nunber PEM PSM HEMVA DIVA MVA  EHA BA
GVA TEGDA 1 _ 50 EFA 0 276 631 B1 20 - - -
;20 2 . 50 10 . . 20 -
20 10 3 60 _ 20
20 4 % water. The calculated yield based on GMA g:@tent is 10 %. - 20 .
15 15 Example 4: This example is performed ig g simitar faghion to that of example 2 except the.solvent used
15 ¢ Is deicnized water. The washing step is 2 x 1 hour in water, 2 X 1 :J;gurgn g@vsethanovm % water and
20 1 7 then absolute ethanol. The calcualted yield based on GMA content

8 s _ The results are summarized in Table B and sh the yield of the S as the
20 -percentage of water in the reaction solvent increases. Since the samplgs swell to a greater ethanol
20 than in water (length of sample in ethanol, water and dry state Is 2. 17 0 and 1.9 cm respecﬂvely) more
20 1 11 ePoxy groups-would be exposed in ethanol and available for reaction the amine. Also wzg)ote that as
20 1 the reaction p ds the modified samples swell to an even greater nt. For_example, sample 1.9
50 in length ifcreases to 2.1 ¢ arxs}%cﬁer swelling in absolute ethanol; r a reaction with disthanol

\:, - % eine rzﬁdngl tl're Ielangh or to 2,56 cm. This can-acco yi ld-dropping from—~60 %

20 Qi% oth blr{Eta iBféfv)A Yeaction takes place in
EGDA: et hy| %Bﬁnxﬂh Wafsh (of bitier, Bﬁ‘é Yofliftat B etating 4 fa' eai%ctﬁéf |t Veoidiihined aftor

9' yci dyl nmetdeadifing @dpis e Mésctaid) WU, YAV )hhicm&h\ﬁﬁ‘di %é aét6etstby our weighing procedure,

*MVA . geatkilitanatidptiot bamrtao@aeﬁrmb@mﬁs hdving ©6edi nibaffib IWe AoHoRI Tfom Table BEkE
to a pol ynenrheknt@tucBondf the aledid! grouph forp dibtiiidlaminb @icietsds the ydrepliciS dof the titegaly en
in said table A are intended. 45 The foll ow ng exanpl es show the effect

of solvent on the yield of reaction and the results are summarized in Table
B. \(Exanpl e 1: Tiubde Bections (19x7x1 mm of polynmer 1 of conbi ned wei ght of
0. 3787 g 5. 33xkemction®if cBolGvY lawitls Eixtésxd Di thahOldiineSin Ethafsld ut i on of

1.72 g (0.016 r’gdeéguetdunslmmmsm nol ar excess of am ne to epoxy gr oups)
dl et han0| am ne .IliF ‘-i- *QUDUIULC CLII IIUI \%TTTQI |un|.. un u ||T/ -l:h'hn the

sanpl es are 50 hdxhoplehy st Selvesy i n |absdiield et h;nol HeQLCanitenB8x1 hour).
The sanpl es are then drijed in a vacuym ovdﬁ)at 70}C for X% 2 hours| From
the wei giff o artred porymer (oA TraesTu e 3
cal cul at ed to be 5% % F‘gz: Thils exaﬁ’ﬁle i sfperformdd2in a sililar
fashion to that] of exanplshan ept tjhe sol vent uged is 70 % et hanol/ 30 %
water (ww. Th ' ' ' pd by an
addi tiong}, 55 sh2i n abst BtEthahbBndl bef @ge vacphum dryi rggx The calcul at ed
yi el d based on cont gnfy J'Fs%% B) HBxanple 3: Th}s exanple is perfprned in
a simlar fashi {0 8fnl e |2 except the)lsolvent used is 6p %

et hanol / 40 % aqueogs bu f@r%(ﬂﬂa&)’ $i nce yge congentratignsof buffpr is 1
% (pot assi um phosphate fangg g8l ﬂtg}’borate) and tha} of reactant

approxi mesely 3 4 Ml ar (t he sgl vent |behaves as 6P % et hanol /40
pH .
L 4 Deionized 0 3.2
\e/ W c)
ater
40
a) 19 hours at room temperature in a volume of 6 ml.
b) 16 1/2 hours at room temperature in a volume of 6 ml.
45 c) 16 1/2 hours at room temperature in a volume of 5 ml.,

Examples 5-8: The following examples show the dramatically improved weitability of polymer 2 after
freatment with amine and sulfite reactants in 15 % ethanol/85 % water. The reaction procedure used is
50 essentially that mentioned earlier except the last washing step is not with ethanol but with deionized water.
The contact angles are measured after approximately 7 days equilibration in water.
The monomer EHA is included in the polymer 2 composition to give the final product a soft, draping
quality. In addition to rendering the final polymerized samples soft, the addition of EHA also leads {o a
material that is more hydrophobic. Thus in reaction solvents that contain a high proportion of water the
s5 polymerized sample swells fo an even lower degree resulting in an even more surface specific reaction (i.e.
less depth).



EP 0 276 631 Bl % water. The calculated yield based on GVA content is 10 %
Exanpl e 4: This' exanple is perfornmed in a simlar fashion to that of

exanpl e 2 except the solvent used is deionized water. The washing step is 2
x 1 hour in water, 2 x 1 hour in 60%PABERIN/BY o water and then absolute
et hanol . The cal cuaI ted yield based on GVA content is 0 % 5 The
results are summari zed in Table B and show that the yield of the reaction
decreases as fhe percentage of water in the reaction . solvent lncreases.

Since the sanMpegsnpie]! 10 Rege@aeer extent in et hgpgplackh lgn wat er
(length of sgnple’in pt hanol wat er and dr .

respectivgely) a1 ATETINS 306586
for reactionjwith the al{i%gw) Alsovvenote hat fSSB d
nodi fi ed sangl es” swel an even,greater pxten a dry fsanpl e
1.9 10 cmin{length i 1m=-gaﬁmahine§’ 1(pHTBAf ter sYéd | ing ifn absncajte etfhanol ;

then after a reaftion \%tgod:)et hanol am ne eﬁ(}anol t he Ieng& I ncrjeases

further 49 2.5 cm Th]s &an® account for thu yi € droppilng from 60%

t heireaction Jt akks pl ace(Cvma‘btb ute ethanpl tol4 negli gi bl e l/’b? ue

reaction t akes—ptaTe™ —tor—tuffer—pH
stating the yield is zero means that the weight gained after the dr

step i s not détbctaBl BRISA(D Tris, (hwdrexympphielapinamethene) bE“d@t%@Péﬂe‘H’y our
wei ghi ng #pr omdwn 5115-@@1@0;&%@11«:@1@ 10€p14010énB,C HEL Blnebtraigae] Angstrons

havi ng been a ote from Table B that the introduction of
t he al cohol g)‘?ot'p#s & r%ﬁ\%\%& e‘[s“naﬂcﬁ aﬁiYﬁ!‘ Y ncreases the hydrophilicity of the
material . Tak)ePdlydér 2 in FegcsolvenniwiRbbyraeadtanti h Excess Di et hanol ani ne

in. thanol and Aqueous Et hanol Exarrpl e Sol vent Yield

[5t7ar r]- Cofft ent T('ae/?esults table jngic e. 3“ cases. mor s in contact angle. This

24 wattability chan Vg% ﬁ? glle beads up within
seconds but clings Ies

10 Exemple 9-1 léérsh eé‘wettabmty of .B%BP# %66t treatment with

0 25 _amipe and squI enr 1524/ dthath Quae) \OtHo Sedetion” HOdakr& ISR W Bhad fOr 2

vol.ume of  6eRtinpie!dls. hanid cade HRUbtacaherk epénpmﬁmmmddasao la/poifmarhatl SR nadedantktitferd 5
c) 16 1/ 2 haeefal thbn pohaidr enperature in a volune of 5 m . Exanpl es 5-8: The

fol l ow ng exanpl es show the dramati caI I y [ rrproved wettabl I ity of poI ymer 2
after treat ngae=— R a6 AP 06
water. The r4 al::tampihe ocedumemmd I's 50 dssenti al anﬁabetmgaetloned darlier
except the | 4st washi g step is not with ¢ aAnHWhutrWl mutanomazeﬂ ter.
The contact gmgte et eT2P PO ion in
wat er. The njnorfer E A il'EIS ncI uded in the jpol ynﬁﬂ 2 co oleQﬁ\ to g| ve the
final product agoft,} dpapijedssitiakl tph 8N faddi t%@n to rénderygg the fli nal
pol ynmeri 7&d danpl es sjpft, the addition of |EHA also lead$ to a materi dl that
I's nore hydr ¢phdbi c. hi825% reaction sol vlents that con{ain & gh '
prijtlon off vtﬂ!ter t e-Sanatwmrlzed sanpl e swells tojan eyw Iower

degrée resul t4 A BreC—aee4 5 a4 e |
depth). 9,

For this polymer the contact angle increass is significant but much less than that for the more flexible
polymer 2.

Example 13 and 14: The following example with polymer 3 shows the high wettability of the siloxane
macromer compositions after a posttreatment. Reaction is in 15 % ethanol/85 % water.
45

Example Reactant. . Contact Angle
Air/Water | Octane/Water
50
13 TRIS 161 156
14 - {(Control) 144 141

585
Example 15: The following example shows the wettability change as a function of reaction time for
polymer 3 reacted with TRIS.in 15 % ethanol/85 % water. After the designated time, the sample is
subjected to the washing procedure as stated in example 5.

10



EP 0 276 631 Bl Exanple React ant Cont act

Angl e Air/\Water '’ Cct ane/ Water 5 5 TRI Sa)

168 - 167 6 Dg Qsani err] (pH 8) 167
168 7 [err] E'y%zlﬁgwgl' 160 10 8

- (Control)[err] 146 142 a) 1.53 g

TRIS (= Tris (hydroxynethyl)am nonethane) in 10 g solvent. b) 2.73 ¢
D- 3 ucosani ne rlHC _in 10 g solvent half-peutralized ¢) 1.6 g lerr] in

18 g sol vent. | ReaPeiod™®ige? I N 10 g sol vent jwi t hout dofigsdt2 Rhg1 0 The rgqsults.
in:the above f§able indicate, in nost cases) nMyi@/§dtae 2 || Octand/Rat&ASES i N
contact apgl e =Sttt ity o BC-ai~ | ly by
eye. Water on]tNeeTeig\t Contradnpl e beads up Wt hi nigecondg but ql4igngs f @r
several mnutes on fheyreacted sanples. Exanple 9:12: The foll.qyi ng

exanpl es show}an irrprO\I/éd"q\R/ﬁ%sabi lity of pdl yrrer?E.'leafter treathent with 25
amne and sulfite reactahthouisn 15 % et hanolf/ 85 %A%kt er. {The r 488ti on

procedurer s Binmlar tostfaghesfor exanple 548. Iny¢his cgdse th epl ac¢nment
of BHA with MA.leads tao a polyner that jsla harder andistiffer naterial. .

than polyner 2. 30 Exanpl e React ant

Contact Angle Air/\Water Cct ane/ Water 9 TRI' S .

152 The resulfs, ghoy that aithough at 19 minyjes e gmair{gatgr nig)t angle change occures; guly a 1
hange’is observed in both anglesf&ey 15,

139 35 117 change o |€§ imthe octane/water angle. However a significan
(Cont r ol )hours although still not of the same magnitude as that of an overnight p 'on40 For thi Sd%gf mer
i
s

the cont act anEiEmPPy 1632 The lowiog arymplen sepongipie Y versally of m nefi gpacide
mone f | exi bifg BEFNTERY aﬁfgwwh'% c«@'ﬁ'@d it .%ﬁwﬂﬂ ﬁﬂ‘ﬁ'«%ﬂ@@ ﬁl}%l?nMng
PR ot ptee R e i

after a posttreatnent. eaction Is In

(2]

React ant _ Contact Angle Air/Water Cct ane/ Wt er
50 13 ' Igl‘b T61 14
- (Control) amplevL §°1y"'" Reagtant Contaet wlﬁxgﬁ)l e 1§ The
fol I owi ngsexanpl e _shovs "FF¥ el t abi lity cha noie{¥ates | Qetanefwatar - L
‘tinme for polyner regcte vm't”n]l'. §|n 15 %etllg ol /85j% watgr. Aftgr the
desi gnated tirfe, e sanpte is Si §(p3t ed td the1 shi ng procj%ﬁlre as fstated
in exanple 5. 18 6 Control 21 | 102
s 19 7 TRIS 119 - 83
20 7 Na»S03 140 136
21 7 Control 119 97
o 22 8 TRIS - 128 118
23 8 NazS03 137 136
. 24 8 Control 113 97
~ 25 9 TRIS 122 105
26 9 Naz803 115 106
° 27 9 Control 114 93
28 10 TRIS . 120 111
29 10 NazS03 134 123
45 30 10 Control 111 . 95
31 11 Na:S0; 142 139
32 11 Control 109 89

50
If one averages the contact angle increases on different copolymers one finds, for sodium sulfite, a 17°

airwater and 30 octane/water angle increase and for TRIS a 9° air/water and 7° octans/water angle
increase over that of the unreacted control.
Example 33-40: The following examples show that the effectiveness of the postireatment on GMA
s5 containing SIMAC compositions (those are e.g. the compositions PEM and PSM as defined before example
A) extends to levels of GMA much less than 20 %. The polymers 3a-3g are synthesized according to the
procedure given in example A by replacing GMA with MMA in polymer 3. The reaction procedure is similar
to that in examples 5-8 using TRIS in 15 % ethanol/85 % water.

11



EP O 276 631 Bl Reaction Tine
Cct ane/ Wt er
142 10 m nutes

Angl e Ai r/ \\at
146 -

143 1.5 hours
17 hours

er’

5 No Tris,

Contr ol

EPO 27?_@31 B1

168

Cont act

155
159 10

167 The results
show that although at 10 minutes a [err] air/water contact angle change

occures, onl change occurfes I n the octang/ water aggl €. HoweYer .a

si gni fi cant Dhsar e%hlAn hot h_angl es_af t £ 2% AM8lF s al t houdh )
still not of i fudeyas] t hat over i td nples . .
16-32: The f anpl s 3) strat eLta e uni vergg ﬁ{a&@%fdﬁﬂﬁgofx

post t reat men on nén-silc Melwimwma%o#dﬁzp:t@cmem in 15
% et hanol / 85 T tHhESE TTarET Tar s gt s jth MVA
and the flex treasedOni t i ERRE  Allso Phown |l s1éhat |t hd¥Bresefice of -
crossli ni1.ng es nptigdi stjur lpsg he fef figgt of] t pg3reqctigp. The
‘reaction'rofkeduie j.s il fr. to that _of é¢xanples -8 afpl Pol yner
Reagpant W %° Ha" A act AEB? Js 154 Tians LoV er

Al r/ Wt er 36 {O3cangly Wajer5 16 154 6 152 168 S 136

143 7 6 [ grab] - _136

132 18, | %6 s M5 2.3 160 152,59 102}30

19 71 381 3¢ S| 1 153 1151 - 83 20

7 [Praol | 3¢ {19.5 | 0.340 1s1 | 147 136-21 -7

Cont r ol 119 91 35 22 8

13?‘/ 20 130 24 3 Contr ol 1135

97 25 9 TRI' S 122 105 26

9 Eampies 41-43: The following exdrbples show that the effectiGhesd7of the positreafinent on GMA
Control containing non-silicbde copolymers covers a wigd r@tge of GMA chflent. Polymers 6 RndS6b are
120 synthesized adcdrdP to the proceddr@ given in example[ Acby feplacing GMA with MMA. Ajppynthesized

123 30 25 is a hbthopolymer of GMAGsrassiinked with 1 % EGDA (Polyimer 6¢). In these cases a lowedng of SMA

11 cqntenty ip balanced by an increase]i MMA content. The reaction Jmocagure is similar tpjthat noted in-
Cont r ol examples 5-8 thisfigng using TRIS in 15 % ethanofl§ % walpk one aver ages the cont act

angl e increases on different copolynmers one finds, for sodiumsulfite, a 17

air/water an
ai r/ at er ¥nd
control. Exa

7

gct ang

3BeA(

of the posttieatent (

/[ wat e

- MMEhe t f cdMAOW §
N{ZIVA} 55 %Jont

angl e

i ncrease over ¢ditlacefadgle unr eact e‘d
ai ni Tepated/AC co

e.g. the composi tli ons {PEM apd PSM a i f,Qr I
| evel s ofy mugh | e4s thap 20 % ?Fifg?%(ﬁr 9%%%?/@5 g‘ig?@"’g
accordi ng to|thejprocgaure grvem I exanpie A 0y T !
pol ymer 3. Thetl gactd qn edure il 18t nmillar ¥3¥ that AA%exq
TRIS jn 15 % esshgnogy §54965nt F . 800 476 A3l Bl Cgmsact
w 43 6c - 99+ 143 131 127
1 % EGDA

osi tUmreatédiose 4

[«

e
obbarthid
eIt
npldd 5-8

Angdye

112

eness
re
s to

/MA i n
usi ng

on polymer 3 with a variety of primary amines. The reaction procedure is s

The results show an approximately 17" octanesH20 contact angle increase after reaction with TRIS
45 over that of the unreacted control.
Example 44-47: The following examples show the effectiveness of the postireatment in 15 % ethanol,

5-8.

50

12

imiiar to that noted in examples



Ex. Poly- MA GVA ner (% (% Treat ed _
Untreated Control 5 Air/[err] Cctane/[err] Air/[err] Cctane/[err] 33 3

- + 20 158 154 142 34 3a 5

15 158 154 550276]&? 131 10 35 3b 10 10
157 154 147 139 36 3c 15 5 154
152 144 136 37 3d__17.5 2.5 60 152

- - {15 3$ 3e 19 o t An Q 151 39! -3f
19.5 0.5 47 :
147 1 anmplel 14 4Reactax;t g 1% a?eliﬁgc . hg
exanpl es showW thgg th ﬂuﬁﬁﬁgzﬁgness off t hegggpostt reaig;ent contfi ni ng
non-silicone kopolynefs covers a w de rjange of conten mers Ha and

6b are synt heki z88 acgHAChEH» oaC108 prcce gi en }3f exaﬁpl b-"%\
repl aci ng "W && .HoAC6CH DN, hesi zqd 220 i S hoysgool yer 184 GIVA

crosslinked % Pol rrer 6¢).] I n these jcas g of GVA
content % b Ianﬁtd Ggﬁé ase in WVA 3ntent Thﬁﬁr utlo#‘grocecpre is

si nyJar to that noted In exanples 5-8 this tine using TRIS 1n 15 %

et hanol / 85 %alatgr= rgbraction time in seconds evaluated 4 days after reaction
Contact Angle Ex. Mdth anmifg GVA (% (% Tr eat ed
Untreated Air/[err] Cctane/[err] Air/[err] Cctane/[err] 35 41 6a 54.5

> " me results show J‘%é'natlc lmprovemgngl}n wettability usﬂ'n& Zﬂrﬁgy amm&tbontaiﬁiﬁg tﬁe hyd]’%hiﬂc

160 yl function.

131 124amples 48-55:1Phé fé]l@wing examples show $he’ @E%egém Ms%k&réaﬁneﬁhﬂWS%@ ethanol

apr{F{OXI et eby pbihér 3 Witk aVafdy 6f Sdeorfela) tanfides.oNta! Badibif piocseiare aé sitillar 18 et irdd in
TRI 5045xaa,$e§5.hhat of the unreacted control. Exanple 44-47: The

foll ow ng exanpl es show the effectiveness of the posttreat ment in 15 %
et hanol, on polynmer 3 with a variety of primary am nes. The reaction

grlocc:]gdtjret i,SA I mlar LF That ﬁ'(')'t-e'a;'l'ﬁ texa{rpl €S} o- 9. {oU. bb T Angt]: UZF6 631
AT/ Lorr e fL; @mr?] Reactane 0 " | lpg® sered ﬁzt‘“”"@&
Tor I T S S N s N T b
-(Control) 49 NH{CH2CH(QH)CH; ] ; 141 4| 138 ) [er57 =
retracti on tijne sd setaivei, Raltal,s b(eaysina | er ar paclisgn 150
51 HN(CH3 ) CH2 [ CH(OH) ], CH,0H 30 155 144
52 HN(CH3 ) CH2CH2503Na ~100 148 146
53 morpholine 10 157 153
% S4  |HN(CHs)CH;COOH ~100 [ 153 150
o 55 (HOCH2) 3CNHCH2COOH 3 150 147
~ 47 |=(Control) ] 1] 134

40
a) te = retraction time in seconds.

The resuits show that even a hydrophobic amine (Ex. 48) can lead to a wettability increase presumably
45 because the hydroxyl group produced on opening the epoxy ring counteracts the hydrophobic methyl
groups. Examples 52 and 54 point out that ionic groups sfrongly affect the retraction time.
Examples 56-59: The following examples show the effectiveness of the postireatment in 15 % ethanol
on polymer 3 with a variety of mercaptans. The reaction procedure is similar to that noted in example 5-8
except that the solutions are 10 % in mercaptan and 1 M in sodium hydroxide. The final pH of the resultant
so solution is indicated in the Table below:

&6
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wi t.h am ne. 15 The results show a dranmatic inprovenent in wettability using
primary am nes containing the hydrophilic hydroxyl function. Exanples
48-55: The foll ow ng exanpl es show E@(;Pr%f ggﬂveness of the posttreatnent
in 15 % ethanol on polynmer 3 with a 6\? secondary am nes. The
reaction procedure is simlar to that noted in 20 exanples 5-8. Contact

‘Angl e 25 Exanpl e React ant [err]

Air/[err] frane/ T ery] 49 [err) Apsle 15

150 49 eLr 4 5 50
Terr] [ le 15fReactant (- 5pH F a?r Mrlﬂzgh?%ctanelﬂs%

155 5 44 r 146 53
[err] 57 BSCK&CH(OH)CHSGH 10 15D 58 156erjr] 153 3

150 R47 47 ook ol) 141
134 40 a) [erjr] = retracfs % t| nme in secondss'.s esresul tlgss ow that even a
hydr ophohd ¢ dmi n¥® ( Ex| 22B5CeHaf00Had td a Wbt apl0Pt) | A8 edse S3sungbly 45
‘beciuse the Hydroxyl proeghvRbgyuced orf openi ngf t he Epo;uri ng cgnt eract s

t he hydr ophoH.i_r:_ne.thL iC
‘groups strongly affect th raction tinme. Exanples 58-59: The follow ng
exanpl es shO\%5 eF??@FF&h&i‘E‘&F 34R9"88st treat ment in 15 % et hanol on

pol yrner 3‘vvrth a varlety of nmercaptans. The reaction procedure |s simlar

h d I th h
o g AL SR b S

solution is ' % %ﬁowTr@%&@sl o th%%ﬁéc’tzlveness%?t a@&]\t Al @Qﬁnﬁﬁlt
An&l'/e EX@JrPi olymer 3 with H¥ydrazide and thiosulfate. The reaction pro dalfelis Slmﬂﬂ?‘ltJ in
Cctane/ [err ples 5-8 except%t the soluﬁor{s%‘i 5 g of reactant in 15 g solvert) 158
154 57 [err] 156 153 58 [err]
55 31 156 152 10 59 [err 7.6
>100 ] 153,47 (Control)

1 144 a) [g‘?ﬁtaml;et ractr on ti 0 Brfﬁta&e alge resul ts
are simlar t iconda anine exanp C g[gg;drga!E)_( 59)

|l ead to espedially lang retraction tines. Exarrpl es 60-6B: The fol | ow ng
exanpl es show t he eff ctlvﬁess of the pogttreatnent in}.15 % et hanol }20 on
pol yner 3 witlh trﬁoourauz’h‘ Y8 azi de and thi osullfdte. The reackddn

procedureé®is{sim,| o_that no exanpl es 5-8 except that_the
solutions arq 1. élg 0 Fé%gf‘am‘tﬁl?ﬁﬂi)éc& sdgl vent . 1“ Exanple 144

React ant 62 NasS20s Contact Angl e 151 144

35 63 -(Control) 142 139

The results show an improvement in wettability over that of the untreated control.
40

Other Evidence of Reactions on Epoxy Containing Polymers

We use two methods to more fully characterize the reaction of GMA containing polymers with various
45 reactants in 15 % ethanol i.e. (A) infrared absorption changes and (B} tinting.
(A) In this method we find It nacessary to use thin (0.1-mm) films of a polymer that swell in this solvent
and then monitor the decrease of the infrared absorption bands, corresponding to the epoxy group,
signaling its reaction. The bands monitored using polymer 5 are 850 and 910 cm™.
{B) A novel way of providing evidence for the postireatment reaction is by dyeing thick (1-mm) films with
50 fluoresceinamine. The amino group of this dye reacts with epoxy groups and therefore films still
containing epoxy groups are tintable. The posstreated films are placed in a 0.04 % solution of
fluoresceinamins, pH ~12. The films are then exiracted overnight in methanol and then further exiracted
by soxhlet extraction (26 hours in absolute ethanol).
Examples 64-68: The following exampies show reactions on polymer 4 using a hydrophilic primary
§5 amine and secondary amine. Where a reaction accurs (by disappearance of epoxy bands) tinting fails and
where a reaction fails (by non-disappearance of epoxy bands) tinting cccurs.. Included is a control polymer
(Polymer 5) that doss not contain epoxy groups (Ex. 68).

14



25' . Air/[err]

Cct ane/[err] 60. [err] 147 143 61
lerrl. 149 1 [err]

151 . 144 35 6&P lﬁ%g&-?bontrol)

142 139 The results show an i nprovenent in wettability over.

‘that of the untreated control. 40 O her Evidence of Reactions on Epoxy
Contai ni ng Polymers W use twn pethads to more fuldy characterize the

‘'reaction of d/A cont agni ng polyners wt h’{/arl oLsIA@nsle,aq,tfaﬁ&,bg. 15 0

‘ethanol i.e. {Alxsmpié d €d abgreddtah®©n changesrar I ntin (&) | hi s
‘met hod wegfing it gec ssary to use thin (0.1 mjcﬂ’g"ﬂi ég HEoy er t1at

swel | in this|Sorvent fand then nonitor trje decjease of the I nirared :
‘absorption bapds, ﬁeorrenmﬂbl!@nto t he edox¥ group, signalling its reagtion.
'The bands non{t or 50 and 910 [err] (B) A novel way
‘of providing gvi dgﬁ gg.,%l{ﬁgi/ %‘?ragzgi rectctlon S by dyeing thigk SRR
(1 m) fitns pith6é60 ﬂ’tLRiNEScel nam ne. Th'e arfino group 6f this dye feacts 1

Wi th Eepoxy grpups ggnd tngrﬁgggﬁ filnms stifl|_coftaining epgxy groups afe

¢

|t|ntable The posstrea dftilnms are placqgd in 3 0.04 % sol ution of
f| uor escei nanf ne, 8H - Q"ntFHé’ 0 PROXYr e tihen ejtracted ovérnight in
nmet hanol and 1 EXLracte Y SOXNI €l extraction (2o nours 1n

absol ute ®t hanol I es 64- 6?: The foll ow ng exanpl es show reacti ons on
pol yner 4 usihg’ éeﬂfﬁf%ggﬁl'l PRrea°Fry 55 amine and secondary anine. \Were a
reacti on occul = gcbYyorlesap B ardeepecaloredpoxy bands) tinting fails and where a

t fail d
e o AR L1y S I L e s o
groups (EX. 68) emission msxigpuwy6 631 Bl Intensity of FI uores- Exanpl e

React ant . R cei nam ne Em ssion) 64 [err]

+ The resulte-sHew that snmpl&‘pﬁfﬁ‘awﬂ'éhh sb¥ofdsrCaiihed Peact but a hindeted amine such as fricine
110 fails to react. The control example (No. 88) shows &habthe amino dy@ is’ R @bsarbbd strongly by non-
6 68 25CQtdient acti&PanGMﬂbn-epoxy sites in the polymerare not reactive to the amide. 15 + =
reacted, - = unreacted 1 = colorless, 8 = deep colored a) Intensity
determ ned while sanple ill um' nated with Iarrp of 360-nm 20 em ssi on

maxi num - TheTidtabityl df Soattive yes lobifostseatgdipelypers mar y and secondary ani nes react
but a hindered amne such as tricine fails to react. The control exanple
(No. 68) showsEtamgle 8%ha samplaof dghemér$ andtof aymwb'ieae%qdr\wwﬂr thlogfyc °Wbﬁc‘=°'2'¥}9 to the .
‘coval ent actrresadismdesciihed imexample 8% (- sinmdkicl) gretspaked, for &P'é "'hﬂ) I iNgzEGs
the anine. TWHitt A |tft°9 °df"" PE%V@?W"B?@%"%@‘ @‘{Vf"r%'&t'% V oric acid) s

Exanpl e 69: addask i 'E} Zﬁ;g) % mM potassium
1-t hi ogl nepspaee)cﬂna e sam
i qhmg'e S otk PRl soohed o
0.1 m of dﬁg Lt% tugatggp dﬂ@% \'@aﬁo‘férn]rg ima R'Ice rJrMscrlbed in
Pl
hich

hydr OChl or ' Cox e”alsQﬁHt dés@ri G ER4RBIb 8b f
sol Ot @8 and extracted
for 24 h b0 pi& 71 (13 bmn%as&hm TFWé mtab@oﬁé‘dom&nme protediire @i8scaisbd
sanpl e in example 5 1s tinted with Bnlllant Yeliow G. The dyestuff stock solution contains 0.1 g of dye in 10 mi of 1
mM hydrochloric acid. The tinting procedure (using a 0.1-mm film) is similar to that described in example
69 except the wash procedure is completed with the methanol extraction. The resultant tint is a deep yellow

color.

45

Depth of modification asa function _o_f_ reactant, solvent, temperature 9__f time

: Example 72: This example shows a time course of reaction of a fluorinated thiol CsF17C2H4SH (=
s0 RSH) with the epoxy groups of a dry sample of polymer 12.

The solution, composed of 94 g RSH, 15 g triethylamine and 114 g absolute ethanol is maintained at

48" C. Dry sampies with dimensions 15x15x1 mm are placed in the solution and at specified times removed

and immediately extracted in 300 g of absolute ethanol {maintained at 50° C) for at least 4 hours with a

minimum of one change of fresh ethanol. The samples are dried overnight in vacuo at 80° C. From the

55 weight gained the yield of reaction is calculated. An SEM-electron microprobe scan for sulfur reveals the

depth of the modifications as well as the reaction yield. The following table compares the yield calculated

from the weight gain and the line scan.
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36 does not change on subjecting the sanple to soxhlet extraction (66
hours, di-stilled water), whereas the control beconmes conpletely colorless.
Exanpl e 70: Pol yner 4 which has been treated with dil sopropanolamne in a
procedure described In exanple 49 i EPt02n6881 Wit h Royal Blue. The tinting
procedure |Is the sane as that described In Exanple 69. The resultant blue
color is of deeper intensity than that described in exanple 69. 40

Exanpl e 71: Polyner 4 which. has been treated with TRIS in_aqueous sol ution i

in a procedurfe %s Eg gl €exa
The dyestuff {st skl 31l con
hydrochl oric facid. Thgatinting

to that descr}fi bed in exanple 69
t he net hanol jextraction. .Th
Dept h of nodilfication 1:5 a func
time Exanple |72: This ‘exanple s
fluorinatgd tihiol [errd 50 [er
pol yper 12. The sol utié)n, conpo
114 g absol utje ethanol™is maint

le 5is tin ' rilliant Yellow G
ains 0.1 g og ﬁu&o m of 1 nmM
I QCEAWULEe LS bfehn? O- 1-m"nfizlg; is siflar
e¥gedty LN naesdhgPr ocedur e gl etjd Wi th
: 5
ion of rgactant solvent, te rature {of
ows a ti course of reactiofi®of a
]) with $%e epoxy groups of &dry sarpl e of
ed of 94 [err], 15 ¢ triet%l am ne jand
I ned at 51 C. Dry sanples w di mengi ons
15x15x1 nm arfe placed @n the so] ution at@P at specified ti ned0@enoved jand
| mredi atel y gxtracteglgiypa300 g pf absol yge ethanol (maintaipgg at [erfr])
for at least ldbhaurs with a oioloumof _ane change of fresh et hanol. _The
sanples are dried overnight in vacuo at[err]. Fromthe 55 weight gai ned
the yield of reaction is calculated. An SEM el ectron m croprobe scan for
sul fur reveal SThe imsultscshiow thet the siohtoasin is ceptriclsd 4o a smalk panetgaion deptty andcthat syen after
yi erd. The pelorasslirprgtianaimecna: efigs finstiong!|group; (9. J1op-aRaxy)| o, ihe POl Tepghe THRACH "
gai n and 2 heeclangyler ig @agpe suggedting that Snpanagiigatipn is ¢ i°§ e :
Vbdi 1 cat i o (BfamPIe 73: This example sbpuhe Yl of reagtinof an 15 hour posttreatment on PRYTARY 13 Wi
SEM - . Li ne é-é’%}?ce_ml under varying solven wit r ifions

re con
e solutionsused are 0.3 M thioglycerol in ‘aqueous eth containing sodium hydrox?dz to ensure alf

lZé %0 thiols existed as fhie thiolate anjon. For example fo make a solution in 45 % eﬁol 0.5 g 1-thioglycerol is
25 dissolved in 4.16 g 1N NaO 54 v;j?r and 8.1 g absolute ethanol. Dry s (15-x15-x1-mm) are
100 n extracted_in about 20 ml of the solvent composition

100 15 The fﬁﬁ%ﬁ B o Moo Erfioetr Eth sBHG0T ahe ariod Shrirhight & vicGo & SUTEL From the

penetration Bin SCSEMIRE sGM 1 yitid oF FealtioR isQid@REIndRAE prostitell inths tB6le ErioR boelow.
functional group (i.e. non-epoxy) o the polyner react. The scans are 20

rectangulgr in shape suggesting that the nodification is diffusion
control |l ed. Egamptre—7S—Fhirsyexanmpte—stonws—tire~yretd—of—reactromrof—=m 18
hour posttr eaf riespezatugel V8e| % 2BtQH t h 1-t hi ogl yMedifilcatkbm varyi ng sofvent
and tenperatufe conditions. Jhe solutions used are 0.3 Mthioglycerol fin
‘aqueous et hanpl contai ni ng spdi um hydro>?4 @& _gxoserasstdon| | t hi ofsPExi s{ed as
the thiolsate hnion. For exanple to make BY SBY¥ qt Lipe SRams op ot hARASHE o
1-t hi ogl ycer o= ; ; e '
absQI_/ute et hapol . Dry.sanpl ef (lg-x15-xl-m’r) arﬁipl aced in the s IuticTns
overni ght. They are then extfact %I I n about 20 of the sanme solvent
conposi tion fpr about55 hourp wiéh three changd® of fresh sol veAf andjdried
oveni ght ¥n vpcuo at ,80 C. Ffom §fe wei ght gairpzand SEM line scag thelyield
of reaction ip determned anfl presented in the table shown bel ow,. 30 :
Tenperature, [err] et OH 15 Rodi ficati on % of ©
cross-section 50 %4 by 45 32 29

. ® 50 70 " 69 57

7

The results show that the yield increases as the temperature is raised and the solvent sweiling power
50 {i.e. increased ethanol content) is increased. The modification proceeds as a sharply moving boundary from
the surface into the interior of the polymer.

Efect of postireatment on protein adsorption (Examples 74-80):

The protein of choice is albumin because of its abundance in body fluids. A 20x15x1-mm sample of
polymer 12 or 13 is immersed in 1/8 ml of a '*C-albumin cocktail (10 mM potassium phosphate buffer pH
7.4, 144 mM NaCl, 0.48 mg/m! "cold” (non-radioactive) bovine serum albumin, 0.02 mg/ml '*G-bovine
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35 by SEM Line Scan

Veight 25 ' 15 _ 0 0 25
45 . 10 40 25 70
32 33 50 EP 0.276 6351 0
0 50 45 32 29 50 _
70 f sarhpld REhdnGSrdve® frérh @W dobiddil ahd hen
) . serum albumin}’for 2 hours at room temperature, The p
ﬁ%e Firidbd U Qs P ot wale® @ FerRdVE adH3fingSdPdpIely bt cSRRI. IThé) GanipRMe T

yield increggy

50 (i.e. '”%g .ﬁd‘ﬁﬂ@ Wﬂﬁlcﬁﬂi céntaining Q196 3&iphencld) Boiifaiiibicf bthdiibl (PritorX-00DR el
as_a sharpl ¥ 36! &0 GookP teripernirel th Alitel ihrbatbd bit Cadsarlitld Qordtéle ahd her Hitsed Gf 18 b water.
;pol ymer. £f pRfdin Bdundd @ it iR BB @ker Ofitod washe isdetsiainsdDby suintifalivracaphting (#54mBReckard 5
' The pr ot ei N iglageh1 PheC Smdunt 6F godmsin Blutbe ByR Widtan i fdetetniined omcEatvmb(10 1) penipie of the ddton A
'20x15x1- MM sashndobnted inP1Bl 4iNat Nnsfegel.OThe Idial ipeoteimbxamnd eckhe polvinie® (el aftef the original 4 water
af err] - al burhsas)as s isar of tha Gounts] op diegelymemaftpr thes Tritent wasty arfdfther copits Pmoved iulthe Tiion
NaCl, 0.48 mgehrl "col d" (non-radi oactive) bovine serumal bumn, 0.02 ng/m
[err_] bowpne EP 0 276 631 Bl serum al bumin) for 2 hours at room
tenperature. The sanple is then renoved fromthe cocktail and then

'subj ected to four >equentr I r1rnses ofr 1o}m ,of er t ng
droplets of cpcktafl. The danple Is then stﬁ%&%" %"L n@l?’? -El pH
7 containing L % oft he oxy gt hour s
at room t&mpe} &%r ¢ ¥ g'B1”E|te uﬁf@é@‘t“&d but hlcaﬁ{% nd pr fm&o% %‘gen i nsed
In 15 M watef. 5 JProtein fbound to the palyoer afrer rifon wash) ik
determ ned by|scin{illatiorf counting (15 fl Packafd I nstagel ). The anpunt
of .protein el it @4 py 12itor] dsthieglycerekd {frot8a [l-nl (10 B sanple of the
Trit6n wash cpunisefl i §315 M  pfecdsind agel . Thesstgot al proteggobound to fhe
polymer (T.e.jaftey the orifginal 4 water FIﬂS@g S the s of the cobnts

on the pol ynef dbt br ke Trfi #82P%ash and th nfs renov in the Trfton
wash. 10 Counf s 7abpve 1Back rmnml (cpm 15} 1150Ex Pol y 680

React ant Tot, gl - | ymer [Af Tfiton Wa 74 1p

1-t hi ogl ygero 78 tla378 (C'garg)ﬂ i@(’)‘ 75 54 12

aar cosi ne 79 13569 | mercaptoethanol ]60122@ 12 530 [err]

487 1y7 - TR $ 1150

630 78 1 80 E-E((‘ Hg‘ﬁ’!)o)ntrol) P ]’15'25164 36 0z4.25) 79
13 mer capt oet hanol . 1220 530 80

-(Controls 30 The exa | es sho ? '
i ndi cated dr arfﬁﬁl%a@?l%ﬁrﬁ'é‘g“ F??V%ﬂ“ﬁ&’rﬁdrﬁ’%mﬁﬁﬁtc ??rf" gﬁ using
Triton X- 100Yitos-10Pksft ated 5 ‘P’%’sc i rrpq e abayp
treat nents GH‘W?T%'“H'BBV teb‘cﬂd P w §'8 'gera@,get 9§\h|4 5@@@
its renoval \Mf‘- coldlm " I% ar &das in
i npr ovenefit @’e ?EPP wﬁbﬁ (% and 1o fulfher
neopentyl gl 91 |,§ng¢ EW)\ A1, Fodihedior diglycidyl

prepared as t@é mﬁ%&%ﬁﬂeﬁé%fo\rﬁ 5 § 3 SRBdus Wb ol (wid) PR GENAO
pol yvi nyl '7?-9%‘ 46 Bl qliddBS NaOH or 0.51 g BUDGE Is added to the reaction bottle that
40 contains the polymer sheet The duration of the PVA, NaOH and BUDGE steps are 1 day, 2 1/4 hours and 2
hours respectively. Exhaustive water washes follow the treatments. The H20 only (control) bottle is filled

with Hz0 at the beginning of the experiment.
Retraction times are measured one weak after the reaction.

45

Reaction Sequence Retraction time, tR
(s)
* | &) PVA - NaOH - BUDGE 42
b) PVA - NaOH ’ 23
¢) Hz0 only (control) . <1
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I mprovenent In this wettability with the crosslinking of thi f - .
PVA with.1,4-butanedi ol diglycidyl ether (BUDGE). Were indi aﬂimnﬂl‘ﬂjlmmwlll" |
‘reaction sequence below, 2 g of aqueous 10 % (w w) PVA (El va el- 90, § s
DuPont, 3,17 g 10 % (W w) aqueous NE®NA276681B1 g BUDGE is added to the
reaction bottle that 40 contains the polyner sheet. The duration of the

'PVA, NaOH and BUDGE steps are 1 day, 2 1/4 hours and 2 hours respectively. L
Exhaustive ®8™% washes follow the treatnents. The [err]only (control) ' :

bottle I's filled with H0 at the beginning of fhe exneri T
e are e ettt e B I S R e
wherein

. : Vi 0 .
E;a t { 2?” " t @ﬁits ir.%:fe I;Ec ne thereof: duter surface of"E id |I§£sg) conta:lllr;y an‘)amount riaf:ti;ie ®
° ci égd of lski@osvaneysub&ifidd of the
<155 17 eg%pTctBafgIebyatleasts of a reaction th o Ay S .

Claims 1. A contact |ens possessing a wettable surface in its ocul ar
aqueous environnent of use fabricated froma h¥prophobic addi ti on pol yner

i ncorporgjing between 0.5 angb 30,90 iyght _h&ﬁpe subskk?uted 5

uni{g in the backbone thereg erei @ outer surfaces of said lens .
contain an_anount sufficient To gncrease the contact angle by at |east 5 of
a reaction product of said oxirane substituted units of the formula | [err]
10 15 wherein R is hydrogen or nethyl;[err] is carbonyl or |ower

al kyl enezs n i swhirelnd id hydeagen frawethiyl; RSis lagrbnpipe jowerralifylene: 1 ispioto i anel P8 isrhydregqms
‘wat er sol ubl e nucl eophil e selected froman organic arnine, alcohol, thiol,
urea or thiourea, or sulfite, bisulfite or thiosulfate. 25 2. A contact

| ens according to claim1, wherein }he ontact adfgle is increased by at
least [err]. 3. A contact |ens aEEdthéﬂ‘ ac lﬁéE'MMerein t he contact
angle is®ncreased by at least [err]. 4. A contact |lens according to claim

1, wherein the reaction prod IS, a.eaction, prQ , e i @..30
oxi rane and aawgtaefe %;ﬁﬁk@ﬂwﬂeé %cltegaﬁonbﬁg;{) ?iamg%}"ﬁ‘?brgrlﬁ |(':(a1;')dror'i TRty
or secondary anPyi HSVPRFUD 0 L2 car bon atoms. 5. A contact |ens

accor ding, 9 C4 aluifhelns WOSKY th i 1/ \OfSh v/ LoREA I s Introfbol BEdaAV0PI OdUC

bet ween sai d oxirane a ter ;o e pharmaceutically acceptable salt,
of @ sulfilg, Dlchiabiidrs Sodbhink ¥ Qe 1 hofdin t-ootact ngidXB Irdeheok B 160GCEI Ll Ng 0
claim1l1, wherein the hydrophobic polynmer has a contact angle |ess than
about [err] 4 7a cditatOBstaetordiy 16 cRFE Nvhbd@ theDredtion product lataaeation roduck xbyeba edid
angl e i s 3hess dxind ahs whter sbhibIS alipRetic CoptiGaliphaticc st arcivaatio prikhangor tsecondagi amitle having up -
wherein the cophaedmonamsaterial is a silicone containing copolynmer. 9. A
contact lens according to claim1 wherein the reaction product is prepared
by conducti Bg A h@taéGlens accardimrioickim i.rwhagingtaisasiion pagichis axegstiprrredyethetween s3d
10 and a t enpeosneced dHetteuselnblophamacat@irotentable sgik efi asyifitys bisulfitpeor thipsylfats; ont

such thatsst he surface region of the |ens, uE to 10 percent of the thickness
' ' 6. A contact lens according to claim 1, wherein the hydrophobic polymer has a contact angle less than

about 150" .

7. A contact lens according to claim 6, wherein said contact angle is less than 145 .

40 :
8. A contact lens according to claim 1, wherein the contact lens material is a silicone containing

copolymer.

9. A contact lens according to claim 1 wherein the reaction product is prepared by conduc}ing the

45 reaction in aqueous medium at a pH between 3 and 10 and a temperature between 0 and 100 C for a
period of time sufficient such that the surface region of the lens, up to 10 percent of the thickness

thereof is reacted to form reaction product. :

s0 Revendications

1. Lentille de contact ayant une surface mouiliable dans son environnement oculaire aqueux d'utilisation,
fabriquée & partir d'un polymére d'addition hydrophobe incorporant entre 0,5 st 30% en poids d'unités
substituSes par un oxiranne dans son tronc, de telle sorte que les surfaces axtérieure_s de ladite lentille

55 contiennent une quantité ,suffisante pour augmenter I'angle de contact d'au moins 5 , d'un produit de
réaction desdites unités, substitues par un oxiranne, de formule |
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t her eof |s reacted to formreaction product. 50 Revendicatio

de contact ayant une surface nouiilable dans son envi ronnemenﬂiMH"m"HI"Il"”"l
aqueux d'utilisation, fabriquee a parB ol ynere d' addi

hydr ophobe i ncorporant entre 0,5 et 5 (gen poPgs d' unites substitutes par

un oxi ranne dans son tronc, de telle sorte que |les surfaces exterieures de.

ladite lentille 55 conti ennent une quantitegsuffisante pour augnenter
| ' angl e de contact d'au noingo[ erfi] 4 dedpapmg_-g e react desdites
unites. substituees par un o} fornule | 1-9, EP O 5% 631 Bl

* .C L M S * [err] 5 ou est un hydrogbne ou un nethyle; Rt est un
carbonyl esou un al kylbne Inf~rieur, n est de 1 A 4; et R eat un hydr ogene
ou 10 O [err] avec un
nucl eophi | e r ea& Riopt undveigndse @u s methyen R’ eptoin sarbpnuere un AlyReeinfisieun mest He b8 |4; ot
un thiol, une ‘Bfe®uphydiogéne ou hj our ~e, organi-ques, ou un sulfite, bisulfite
ou thlosuifate. 2. Lentille de contact selon | a revendication 1, dans
| aquel I e 1® angl e de contact est augmente d'au noifls t0. 20 3 Lentille de
contact selon | a revendication 1, ‘tﬁﬁ'@'?ﬂ%u @ de contact eat
augnente d.au noins 15. 4. Lenti [ e de contact selon |la revendication 1
dans | aquelle Ie pr aod t1on rodul t rdatlonbi{;ltre dj t
0

P e

oxi r anne %t un@, ﬁﬂ" Fﬁohllg actgagluble dan %é{%?o(ésp I%ﬁa e(:?l!:l'e
ou 25 ar omat | que%a §+ g’%i"eu SDF |eau hecl' %ﬁ%lr\au maxi mum 12 atones de

carbone. 5. J-efghlede QM%&B@ﬁtrev%ﬁ‘Ju&{?oJ @d&n@‘(ﬁﬂgﬂa Q‘éﬁgle% g&ntac@'@éi%udn%%%a!u‘?nohﬁ

produit de rdag'on est un prodult de reactfon entre It oxiranne ot un
sel "~ sol ubl e dans | ' eau. pharmaceuti quenent acceptable d un sulfite,

bi SYf i t e20018, t hinfielHef cBktect s36h @.revertiaiidn! 16 d4he 12408Nb Reiiglo % |cormack et e6YiRAE i dtaatniohs
1, dans | aquel i&.l e pol ynere hydrophobe a un angle de contact inf~rieur a
environ 150-. 7. Lentille de contact selon |a revendication 6. dans

| aquel | e | edit Lentiilgl de chptactossloads reveridicatuh dt ldansriadueib 45 grod@Sdenréhating ietl ud mhaduit de
cont act sel on iéactiore eajredieditibxirenne lgt udeamink gujmeitel au segonsiaitel, Bipbatidas, |cycldaliphatidub ou
de cont ac# eat argmeatigesy sdlubledans (egwtayanhait maximugi 12iatomes de Garbopent i | | e de cont act
selon la revendication 1, dans laquelle Ie prodult de rdaction est pr6pare
on 40 efff ekantiirfle gontaptotelon|la revendication 4. ﬁmﬂewellqde@mumdmféaqﬂpn ¥itungproayit glp
10 et A une t eRpripmenie dedit oxiragnepet up sﬂ@ﬂ@'@%bﬁ?&%ﬁ’"ﬁ%ﬂﬂﬂ?@éa@%@'ﬁb gt suifite,

suffi sante pou? ou thjogu on superfl clelle de la lentille, juequ% 10

DO Sk A SR e S, Sk A8 R R 4

Qoerflche im \/\73 gen ugenm I reu der Anwendung, hergestellt aus el nem

hydr ophoben 7Ad|g'r£de Qe % ggﬂn la g;%?ldi 8, Ia% I%uae 'lbgﬁj ﬁ%ﬂﬁmot/ Bst mfér!aur 4145°.

xiran-supstitulerte E n elten In er Haupt kett e enth I't, worin
thuJeren Ober fleRfiBR BhtEs Sbioh- la3GendibdRbn § La"anssna%gnée matire ViR b Iashtaéesst un
Kont akt wi nkel sooym,ﬁwb@g,aﬁan SilicomddST €l chende nge eines Reakti onsprodukt os
dl ep Oxt ran-substituierten El nheiten der Fornel | 55
] 9. Lentille de contact selon la revendication 1, dans laquelle le. produit de réaction est prépard en
40 effectuant la réaction dans un milieu aqueux & un pH entre 3 et 10 ot & une température entre 0 ot
100° G, pendant une période de temps suffisante pour que la région superficielle ds la lentille, jusqu'a
10 pourcents de son épaisseur, soit soumise 2 Ja réaction de fagon & former le produit de rdaction.

45 Anspriiche
1. Kontaktiinse mit einer benstzbaren Oberfliche im wifrigen Augenmilieu der Anwendung, hergestéllt
aus einem hydrophoben Additionspolymer, das zwischen 0,5 und 30 Gew.-% Oxiran-substituierte
Einheiten in der Hauptketfe enthdlt, worin die §uﬂeren Oberfiachen dleser Linse eine filr eine

50 VergréBerung des Kontakiwinkels um wenigstens 5° ausreichende Menge eines Reaktionsproduktes
dieser Oxiran-substituierten Einheiten der Formel |

. 0
. _}o ! O—teCly ——CH—CH2 (1)
H—§- ? -

19



EP 0 276 631 Bl .. c¢c'L Ms *mrinw.

oder Methyl ist; [err] Carbonyl oder niederes Al kylen ist; n 4 jst;
und [err] Wasserstoff odor 5 M mmm

mt einemreaktiven wasserl oslichen Biurszesshigt, das ausgewah ””"I
el nem or gani schen Am n, Al kohol, Thiol. Harnstoff oder Thi ohanst off dder
Sulfit, Bisulfit oder Thi osul f at , enthalten. 10 2. Kontaktlinse nach

Anspruch 1, wovorim RoWessrusteff erief\iflativbist: fVnCGabanyl) sdes misdaress Allndengists Bdr bis i istund3R°
Kont akt | | nse riMespersteibesleich 1, worin der Kont aktwbnkel um wenigstens 15
vergrolert wird. 15 4. Kontaktlinse nach Anspruch 1, worin das

‘Reakt i onsprodukt ein Reakti onsprodulgt ZW, schen dl‘,%er n Oxiran und ei nem
wasser| d€li chen aliphatischon, cycTdalphcte A~ddtr aromat i schen

pri maren odor sekundf| ren Am n mt b| s zu 12 Kohl enst of f at omen i st.

Kont akt | | nse l alk ons alld organlsch - in

Reakbi onspr od Eg Ric “? w&ggﬁ i3 F'Eﬁ"e‘ '
oho stoff %

pharnazeyji sch™anneh aren a z e oS S oder iosul fats

| st,. 6. onza%hwaﬁ@eﬁh%ﬁhnWi%hh&amwM%m 5oL RerdrsdartiiRe. eonen .

Kontakt wi nkel von weni ger als etwa 150 hat. 26 7. ont aktlinse nach
Anspruch 6, g\Wadohkiffs&RRh A}féfﬂlt:l@-k b Ul kontdREMnfst imaWefigstéhe 1§9Tzdr§g§ert witd.

Kont akt | nse nach Anspruch worin das Kontaktlinsenmatrial ein Silicon
ent hal t engles. Gmaktine® nadhShnsprach f). wddn sl RbdididhStoduRCin Raaitiorispridukt zwisthéndidsdm
‘Reakt i onspr odulsirarhérndgsireincldstoriddiicidn aliphstischomagclichiighaiiteidot ddemarenmatisuherr priydiran oder
Medi um bei ei reekongdrbi/fnib mitisse h2KohBnslofidtohén isnd bei el ner Tenper at ur

zwi schen 0 und 100 *C fOr eine Zeitdauer durchffhrt, die ausreichend ist,
daB-der Obef.f i Hontghiiinas opahi Aispruely 1,Lede das Reaklicaapradukineii Reajtionspraduld zvigghen disseny

der Dickeo ung«%‘l!%"zl fs::l/s\flm!n wapeeritislidhen ghrspazerdissht annphmiiaren cielz sinps Qyifiter; Bisglfits pdery
JOSU! I

6. Kontakilinse nach Anspruch 1, worin das hydrophobe Polymer einen Kontaktwinkel von weniger als
eiwa 150" hat.
25
7. Kontaktlinse nach Anspruch 8, worin dieser Kontaktwinkel weniger als 145" betrigt.

8. Kontakilinse nach Anspruch 1, worin das Kontaktlinsenmaterial ein Silicon enthaitendes Copolymer ist.
30 9. Kontakilinse nach Anspruch 1, worin das Reaktionsprodukt hergestelit wird, indem man die Reaktion in
wiBrigem Medium bsi einem pH-Wert zwischen 3 und 10 und bei einer Temperatur zwischen 0 und
100° C flir eine Zeitdauer durchfilhrt, die ausreichend ist, daB der Oberflichenbereich der Linse in
einem AusmaB von bis zu 10 Prozent der Dicke umgesetzt wird, um Reakiionsprodukt zu bilden.
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